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TRANSLATION

DESCRIPTION

INFORMATION STORAGE AND INFORMATION
TRANSMISSION MEDIA WITH PARENTAL CONTROL

Technical Field

The present invention relates to a recording medium

such an optical disk on which data of different types

with different application purposes, e.g., compressed

moving picture data, audio data, character data, game

programs, and so on, are recorded, a recording apparatus

for recording data on the recording medium, a recording

method of recording data on the recording medium, a

reproduction apparatus for reproducing data from the

recording medium, and a reproduction method for

reproducing data from the recording medium.

More specifically, the present invention relates to

an improvement of a parental control in which

repfoduction or presentation of part of or all of data

recorded on the recording medium is restricted by a

provider of the data or by a user of the data.

Further, the present invention relates to a

parental control for a broadcasting or communication

system by which data of different types with different

application purposes, e.g., compressed moving picture

data, audio data, character data, game programs, and so

on,

are broadcasted or transmitted.



10

15

20

25

T

T¢Le
.
[}
<
«
X

Background Art

Optical disk reproduction apparatuses which can
cope with moving pictures have recently been developed.
These appafratuses are designed to reproduce data from
an optical disk on which picture data, audio data, and
the like are recorded as digital data. Various types of
reproduction software for, -e.g., movies and karaoke
systems are expected to be provided.. Nationality,
religion, and age restrictions are imposed on some of
these pieces of software. For example, in the U.S.A,

movies are classified into movies which everybody can

see, movies which minors can see only with their parents, .
~movies which minors above 13 years old can see only with

their parents, R-rated movies, and X-rated movies.

Audiences are restricted depending on the contents
of software, or audiences allowed to partly listen to or
watch software are restricted depending on pictures in
this manner. A scheme for such restriction is called
"parental control." Conventionally, determination on
parental control and execution of restriction on
listening/watching depend only on the users of software.
For this reason, it is hard to reliably execute
restriction on listening/watching of software which is
subjecfed to parental control.

| As described above, according to the conventional
form of listening to or watching software, a user may

see a restricted picture unintentionally or
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intentionally as long as he/she has the software.
Therefore, a method of performiné reliable parental
COﬁtrol needs to Be developed.

The present invention has been made to solve such a
problem, and has as its object to provide a recording
medium which particularly allows management and
discrimination of parenﬁal'levels on the reproduction
side, a recbrding apparatus for recording data on the
recordingiﬁediﬁm, a reqording method therefor, a
reproduction apparatus for reproducing daté from the
recording medium, and a reproduction method therefor.

Another object of the present invention is to
provide a system for broadcasting or communicating data
containing information pieces to be subjected to
parental control, wherein the management and/or
discrimination of respective parental levels
respectiveiy assigned to the information pieces can be
achieved at the réproducer (or receiver) side.

Disclosure of the Invention

To achieve the object of the present invention, a
recording medium has a management area and a data érea.
The data area includes one or more prescribed data |
pieces (video data pieces,'audio data pieces, character
data. pieces, computer data pieces of, e.g., a game, and
s0 on). Restriction information for selectively
restricting reproduction or presentation of the

prescribed data piece(s) is recorded in the management
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area and/or the data area.

To achieve the object of the present invention, a
broadcasting or coﬁmunicatinqmigstem transmits infor-
mation having é management a&ea and a data ;;ea. The
data area includes one or more prescribed data pieces
(video data pieces, audio data pieées, character data.
pieces, computer data pieces of, e.g., a game, and so
on). Restriction information (or parental code) for
selectively restricting reproduction or presentation of
the prescribed data piece(s) is recorded in the
management area and/or the data area.

To achieve the object of the present invention, a
recording apparatus records information having a
management area and a data area. Thé data area includes
one or more prescribed data pieces (video data pieces,
audio data piéces, characéer data pieces, computer data
pieces of, e.g., a game, and so on). Restriction
information-fqr selectively restricting feproduction or
presentqtion.of the prescribed data piece(s) is recorded
in the management area and/or the data area.

To achieve the object of the present invention, a:
recording method pérforms recording of information on a

recording medium which has a management area and a data

. area. According to this method, prescribed data is

supplied; the supplied prescribed dgﬁa is encoded;
restriction information for restricting reproduction or

presentation of the prescribed data is created; the
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encoded prescribed data is recorded on the data area of
the recording medium; and the created restriction
information is selectively recorded, in correspondende
with the recording of the prescribed data, on the
management area and/or the data érea of the recording
medium.

To achieve the object of the present.invention, a
reproduction apparatus reproduées prescribed data from a
recording medium having a hanagement afea and a data
area. The data area includes the prescribed data.
Reétriction information for selectively restricting
reproduction or presentation of the prescribed.data is
recorded in the management area. The reproduction
apparatus comprises a block for reading the prescribed
data from the data afeé and reading the restriction
information from the management area; a block for
restricting reproduction or presentation of the
prescribed data read by the reading block when
reproduction or presentation of the préscribed data is
restricted according to the restriction information read
by the reading block; and a block for converting the
prescribed data read by the reading block into a
reproduction output when reproduction or presentation of
the prescribed data is not restricted according to the
restriction information read by the reading block.

To achieve the object of the present invention, a

reproducing method performs reproduction of information
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recorded in a recording medium which has a management
area and a data area. According to this method, the
prescribed data is read from the data area and the
restriction information is read from the management area.

Reproduction or presentation of the read prescribed data

. is restricted wheﬁ the reproduction or presentation of

the prescribed data is restricted according to the read
restriction informafion. The read prescribed data is
converted into a reproduction output when reproduction
or presentation of the prescribed data is ﬁét restricted
according to the reéd restriction information.
Brief Description of the Drawings

FIG. 1 is a block diagram showing the schematic
arrangemeht of an optical disk réproduction apparatus to
explain an embodimént of the present invention;

FIG. 2 is a view for expiaining the arrangement of
a disk drive section in FIG. 1;

FIG. 3 is a perspective view for explaining the
structure of an optical disk;

FIG. 4 is a view for explaining the recording
format of the optical disk; | |

FIG. 5 is a view for explaining the volume
structure of the optical disk;

FIG. 6 is a view for explaining the format of a
disk information file;

FIG. 7 is a view for explaining parameters for disk

structure information;
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FIG. 8 is a view for explaining parameters for menu
structure information;

FIG. 9 is a view for explaining parameters for menu
cell information;

FIG. 10 is a view for explaining the format of a
video file;

.FIG. 11 is a view for explaining the hierarchical
structure of video data stored in a file;

FIG. 12 is a view showing one GOP constituting each
cell of FIG. 11; |

FIG. 13 is a view for explaining the contents of
cell information étored in a cell information table;

FIG. 14 is a view for ekplaining the contents of
one piece of sequence information stored in a sequence
informatidn table;

FIG. 15 is a view for explaining parameters
recorded in a file management table;

FIG. 16 is a view for.explaining the format of a
video file;

FIG. 17 is a view for explaining the format of a
disk search information pack (or data search information
pack);

FIG. 18 shows a format of a main picture pack (or
video pack);

- FIG. 19 shows another format of the main picture
pack (or video pack);

FIG. 20 shows a format of an audio pack;
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FIG. 21 shows another format of the audio pack;

FIG. 22 shows a format of a sub-picture pack;

FIG. 23 shows another format of the sub-picture

pack;

FIG. 24 is a view showing a format of disk search

information (or data search information);

FIG. 25 is a view for explaining parameters for

general information in disk search information (or data

search information);

FIG. 26 is a block diagram for explaining the

arrangement of a packet transfer

FIG. 27 is a flow chart
transfer processing;

FIG. 28 is a flow chart
packet transfer processing;

FIG. 29 is a flow chart
control processing;

FIG. 30 is a flow chart
parental control processing;

FIG. 31 is a flow chart
parental control processing;

FIG. 32 is a flow chart

parental control processing;

for

for

for

for

for

for

processing section;

explaining packet

further explaining
explaining parental
further explaining
further egplaining

further explaining

FIG. 33 is a block diagram showing an encoder

system for creating a video file by encoding video data;

FIG. 34 is a flow chart showing encoding processing

in FIG. 33;
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FIG. 35 is a flow chart for creating a video data

file by combining the main picture, audio, and sub-

picture data
of FIG. 34;

FIG. 36

encoded in accordance with the flow chart

is a block diagram showing a disk formatter

system for recording a formatted video file on an

optical disk;

FIG. 37

is a flow chart for creating logical data

to be recorded on a disk in thé disk formatter in

FIG. 36;

FIG. 38

is a flow chart for creating physical data

to be recorded on a disk from logical data;

FIG. 39
between cell
FIG. 40
between cell
FIG. 41
between cell
FIG. 42
relationship
iﬁformétion;
FIG. 43
relationship
information;
FIG. 44
relationship

information;

is a view for explaining the relationship
information and sequence information;
is a view for explaining the relationship
information and sequence information;
is a vieﬁ for explaining the relationship
information and sequence information;
is a view for further explaining the

between cell information and sequence

is a view for further explaining the

between cell information and sequence

is a view for further explaining the

between cell information and sequence

—
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- FIG. 45 is a flow chart for explaining the process
of creating cell information and sequénce information;

FIG. 46 explains a hierarchical structure of video
title set;

FIG. 47 shows a block diagram whérein reproduction
data of an optical disk containing parental information
is transmitfed by means of cable or radio wave;

FIG. 48 explains the process of writing to a
read/write optical disk an encoded program source with
parental information and the process of reading from the
read/write optical disk the program source with parental
information;

FIG. 49 shows a block diagram wherein various
information pieces with parental information are
communicated via a computer network;

.FIG. 50 shows an outline of an IC device containing
parental processor which executes parental control and
its related ?rocessing with respect to FIGS. 29 to 32;

FIG. 51 explains a hierarchical data structure
constituted by a volume, title sets, program chains, and
so on, wherein parental iﬁformation is assigned only to
two hierarchical levels (title sef level and program
chain level in this example); and

FIG. 52 explains a plurality of different parental
levels which vary for countries.

Best Mode of Carrying Out the Invention

An'optical disk réproduction apparatus according to
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an embodiment of the present invention will be described'
below with reference to the accompanying drawings.

FIG. 1 is a block diagrém showing an optical disk
reproduction appafatus for reproducing data from an
optical disk according to an embodiment of the present
invention. FIG. 2 is a block diagram showing a disk

drive section for driving the optical disk shown in

FIG. 1. FIG. 3 shows the structure of the optical disk

shown in FIGS. 1 and 2. FIG. 4 shows the recording

- format of the optical disk shown in FIGS. 2 and 3.

Various data, e.g., moving picture, audio, and sub-
picture daﬁa compressed by the MPEG scheme, are recorded
on optical disk 10, from which data is reproduced by the
optical disk reproduction apparatus in FIG. 1, according
to a data format corrésponding to a'system layer of
MPEG2. In this case, sub-picture data is obtained by
performing run length compression of character data and
simple animation data.

In the optical disk reproduction apparatus, when a
user operates key operation section & display section 4,
recorded data pieces, i.e., video data pieces, sub-
picture data pieces,_and auvdio data pieces, are
reproducéd from optical disk 10. The reproduced data
pieces are then converted into audio and video signals
in the apparatus. The converted signals are reproduced
as pictures at.monitor section 6 outside the apparatus

and as sounds at speaker sections 8 outside the
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apparatus. Key operation section & display section 4 is
used by the user to perform various instructing
operafions such as "playback", “stop", "fast forward
playback", and "rewind playback" of optical disk 10,
display of subtitles or captions (sub-pictures),

cancellation of parental control (restriction on

-reproduction or presentation), channel selection, menu

selection, and so on.
In this case, the "parental control" is performed
to impose restrictions of, e.g., nationality, religion,

and age, on video data, audio data, text data, etc.,

. recorded in optical disk 10. As will be described later,

this parental control is executed, according to parental
information (ID) described in optical disk 10, with
three hierarchical levels, i.e., sequence, cell, and GOP
levels (or with two hierarchical levels of title set and
program chain levels).

This optical disk reproduction apparatus is a
system for reproducing, based on the MPEG system layer,
the MPEG-compressed moving picture data, the MPEG- |
compressed audio data, and sub-picture data used for
characters of subtitles or captions and for simple
animated cartoons, from optical disk 10.

Characters or simple animated cartoons can be
constituted by run-length-compressed bit-mapped images.
Hereinafter, the run-length compressed data will be

referred to as sub-picture data.
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There are various structures for optical disk 10.
For example, as shown in FIG. 3; there is a super high
recbrding density type fér tﬂe optical disk. This disk
comprises one pair of"structurés 18 each having a
recording layer, or reflecting layer 16, formed on
transparent substrate 14. Structures 18 are bonded to
each other through adhesive layer 20 such that recording
layers 16 are sealed therein.

Center hole 22 is formed in the center of optical
disk 10 having the above structure. The spindle of
spindle motor 12 can be inserted into center hole 22.
Clamping érea 24 is formed around center hole 22 so as
to hold optical disk 10 during its rotation.

Information recording area 25 is defined between
clamping area 24 and-the outer periphery of optical disk

10. Information can be recorded on recording area 25 of

"optical disk 10. The two-sided optidal disk shown in

FIGS. 3 and 4 has information recording areas 25 on its
upper and lower surfaces.

An outer peripheral area of each information
recording area 25 is defined as readout area 26 on which
no informaiion is generally recorded. Similarly, an
inner peripheral area of each information recording area
25, which is in contact with clamping area 24, is

defined as read-in area 27 on which no information is

' generally recorded. Data recording area 28 is defined

between readout area 26 and read-in area 27.
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Generally, tracks as areas on which data are to be
recorded are spirally and continuously formed on
recdrding layer iG on information recording area 25. 2s
shown in FIG.'4,-each.of these continuous tracks is
divided into a plurality of logical sectors (minimum
recording units) each having a predetermined storage
capacity. Data is recorded on the basis of these
logical sectors.

The recording capacity of one logical éector and
the data length of one pack (to be described later) are
set to be 2,048 bytes. Data recording area 28 of
information recording area 25 serves as an actual data
recording area, on which management data, main image
(main picture) data, sub-image (sub-picture) data, and
audio data are recorded as physical state changes, e.qg.,
pits, as will be described later.

When optical disk 10 is of a read—onlyltype super
high density optical disk (or SD-ROM), pit arrays (or
pit trains) aré pre-formed by a stamper in transparent
substrate 14. A reflecting layer is formed, by vapor
deposition or by sputtering; on the surface of
transparent substrate 14 in which the pit arrays/bit
trains are formed, and the reflecting layer is formed as
recording layer 16. In general, in this read—oﬁly
optical disk 10, no special grooves as tracks are formed,
but pit arrays are set as tracks.

In the optical reproduction apparatus for
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reprodﬁcing data from optical disk 10, disk drive
section 30 for driving optical disk 10 searches optical
disk 10 with a light beam.

More specifically, as shown in FIG. 2, optical disk
10 is placed on spindle motor 12 which is driven by
motor dri&ing circuit 11. The placed optical disk is
then rotated bf spindle motor 12 based on given servo
control method (e.g., zone constant line velocity
control, or zone CLV control).

An optical head (or optical pickup) 32, which is
used to focus a light beam (or laser beam) is disposed
below optical disk 10. Optical head 32 is mounted on a
guide mechanism (not shown) to be movable in the radial
direction of optical disk 10 so as to search information
recording area 25, particularly to search data recording

area 28. Optical head 32 on the guide mechanism is

moved by feed motor 33, which is driven by a driving

signal from driving circuit 37, in the radial direction
of optical disk 10.

Objective lens 34 is held below optical disk 10 to
be movable along the optical axis. Objective lens 34 is
moved along the optical axis in response to a driving
signal from focus driving circuit 36 to be always
maintained in a focused state, so that a small beam spot
is formed on recording layer 16. Objective lens 34 is
also held to be finely moved along the radial direction

of optical disk 10. Objective lens 34 is finely moved
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in'response to a driving signal from track driving
circuit 38 to be always maintained in a tracking state,
so that tracks on recording layer 16 of opticai disk 10
can be traced with a light beam from optical head 32.

Optical head 32-detects a light beam reflected by
optical disk 10. The detection signal is supplied from
optical head 32 to servo processing circuit 44.through
head amplifier 40. Servo processing circuit 44 |
generates a focus signal, a tracking signal, and a motor
control signal from the detection signal, and supplies
these signals to focus driving circuits 36, 38, and 11,
respectively. With this operation, objective lens 34 is
maintained in a focused state and a tracking state. 1In
addition, spindle motor 12 is rotated at a predetermined_
rotational speed, and tracks on recdrding layer 16 are
searched with a light beam from optical head 32 at a
constant.line velocity (of zone CLV or.of conventional
CLV) .

When system CPU section 50 of FIG; 1 supplies a
control signal (access signal) to servo processing
circuit 4?, servo processing circuit 44 supplies a
moving signal to driving circuit 37. Optical head 32 is
then moved along the radial direction of obtical disk 10,
and a predetermined sector of recording layer 16 is

accessed. As a result, reproduction data obtained by

" this accessing is amplified by head amplifier 40 and

output from disk drive section 30.
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Thé reproduction data output from disk drive_
section 30 is stored in data RAM section 56, via system
CPU section 50 and system processor section 54 which
are controlled by_prdgrams stored in system ROM/RAM
section 52.

The reproduction data stored in data RAM section 56
is processed by system processor section 54 and
classified into video data, audio data, and sub-picture
data. The classified video data, audio data, and sub-

picture data are respectively supplied to video decodei
section 58, audio decoder_section 60, and sub—picfure
decoder section 62, and the supplied data pieées are
decoded therein.

The decoded video data, audio data, and sub-picture
data are converted by D/A & reproduction processihg
circuit 64 into analog signals of videb, audio, and sub-
picture. |

The analog video and sub-picture signals are then
subjected to mixing processing. The resultant'video and
sub-picture signals are supplied to monitor section 6,
and the analog audio signals (stereo sound signals) are
supplied to a pair of speaker sections 8.. As a result,

a video pictﬁre is displayed on monitor section 6, while
stereo sound 1s reproduced from speaker sections 8.

Programs (software of firmware) for .controlling the

operation of this apparatus are stored in the ROM

portion of system ROM/RAM section 52. These programs
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are automatically loadéd and executed by system CPU
section 50 when the system power is turned on...

In addition, in the ROM portion of system ROM/RAM
section 52, character data for displaying information
indicating that parental pfocessing is being executed is.
also stored.

Further, a reference level of parental restriction
levels (e.g., one of five differeﬁt levels) is preset in
this ROM in advance. This level is the parental
restriction level of the optical disk reproduction
apparatus, and a parental restriction with respect to
the nationality can be set, for exampie,

The parental restriction level in the ROM may be
changed by an in-line package switch (or dip-type
switch; not shown) or the like in the manufacturing
process. After completing this change, a parental
restriction of nationality can be automatically
activated.

Since the above reference level is disabled to
change by a user with key operation section & display
section 4, a nationality restriction on Yideo/pictures,
audio/sound, writing/character-expressions, and so on
can be automatically achieved.

With this operation, a level for parents and
children can be set within a level more moderate than
the above reference level.

Incidentally, a work area for data processing is
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set in the RAM portion of system ROM/RAM section 52.
The operation of the optical disk apparatus in
FIG. 1 will be described in detail later, together with

the logic format'of optical disk 10, which will be

described in detail next.

Data recording area 28 extending from read-in area

27 to readout area 26 of optical disk 10 in FIG. 3 has a

volume structure as a logic format like the one shown in

FIG. 5, which complies with the 1509660 standard. This
volume structure is constituted by volume management
information area 70 having a hierarchical structure and
file area 80.

Volume management information area 70 corresponds
logical block numbers 0 to 23 which are specified
complying with IS09660. System area 72 and volume
management area 74 are allocated to volume management
information area 70.

System afea 72 is generally used as an empty area
in which no contents.are specified, but is provided for,
e.g., a user who edits data to be recorded on optical
disk 10. Alsystem program for driving the optical disk
apparatus in accordance with the choice of the user is
stored in system area 72, as needed.

Volume management area 74 stores volume management
information (i.e., information for managing the
recording positions, recording sizes/capacities, and

file names of all files) for managing disk information
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files 76 of file area 80 (to be simply referred to as
disk information file 76 hereinafter), and files 78 such
as movie and music files.

Files 76 and 78 of file numbers 0 to 99 which are
designated by logical block number 24 and the subsequent
logical block numbers are arranged in file area 80.

File 76 of file number 0 is allocated as disk
information file 76, and files 78 of file numbers 1 to
99 are allocated as movie files, i.e., video files and
music files.

As shown in FIG. 6, disk information file 76 is
constituted by file management information area 82 and
menu picture data area 84.

File management information for éelecting'sequences
which are recorded on the entire surfaces of optical
disk 10 and can be selected, i.e., the titles of video

and audio data, are written in file management

" information area 82.

Image data for a menu screen for displaying
selection menu iﬂcluding titles and the like is stored,
as menu data cells 90, in menu picture data area 84 in
units of cells.

As will be described later, the menu picture
data in menu picture data areé 84 is divided into
units each having a necessary size in accordance with
a purpose. The respective units are set as i menu data

cells 90 which are consecutively numbered, starting with
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#1, in the order of recording on menu picture data area
84 of optical disk 10. Video data and sub-picture data,

or audio data associated with selection of a movie or

‘audio title, selection of a program corresponding to

each title, and the like are.stored in each menu data
cell 90.

As shown in FIG. 6, file management information
area 82 includes three information areas, i.e., disk
structure information area 86 in which disk structure
information (DSINF: disk search information, or data
search.information) as_informétioh about the structure
contents of each movie or music file recorded on optical
disk 10 is stored, menu structure information area 87 in
which menu structure information (MSINF) is stored, and.
menu cell information table (MCIT) 88_in which menu cell
information (MCI) is stored. These areas are arranged
in the order named.

The disk structure information (DSIﬂF) in disk
strucfure information area 86 is information about the
structure contents of each movie or audio file recorded
on the optical disk. As shown in FIG. 7, this
information is constituted by the following parameters:
FFNAME (file name), FFID (file identifier), DSINF
(number of files), FSINF (file type/number .of sequences
subjected to title selection), FCINF (intra-file
sub-picture/audio information), and TSINF (title

information).
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FFNAME is used to identify a file-name. As this
parameter, the same contents as those of a corresponding
file identifier in a directory record are written.

As FFID, a file identifier as information for
identifying a disk information file is written.

As DSINF, the number of movie or music files (the
number of reproduction files 78 in FIG. 5) on optical
disk 10 is written.

As FSINF, the file type or category (e.g., movie or

music) of each file, the number of self-terminating type

sequences (or the number of program chains when one file
is constituted by one PGC) , and the number of connec-
tion type start sequences (or the number of leading
program chains when one file is constituted by two or
more PGC’s) are written.

FCINF is constituted by FNAST (number of audio
streams), FNSPCH (number of sub-picture channels),
FACODE (number of audio streams), and FSPCODE (sub-
picture channel type).

As FNAST, the number of audio streams in each file

is written.

As FNSPCH, the number of.sub—picture channels in
each file is written.

As FACODE, the language codes (English, Japanese,
and the like) of audio streams are consecutively written
in the order of audio stream numbers. If an audio

stream type is data other than languages, FFh is written.
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- As FSPCODE, the language codes (English, Japanese,
and the like) of sib-picture channels are consecutively
written in the order of channel numbers. If
corresponding data is not a'sub—picture type, FFh is
written.

As TSINF, parental'control data for the respective
titles and the numbers of angles and programs in the
titles are written in the order of title numbers,
starting ﬁith #1.

The number of titles is the sum total of self-
terminéting type sequences and connection type start
sequences in each movie or music file. |

The title numbers continue in the ascending order
of sequence numﬁers in file number #1, with title #1
corresponding to a sequence of file number #1. After
the last sequence subjected to title selection, the
title number follows file #2 sequence #1.

As the parental control data, the parental level of
each sequénce is-written.

As the number of angles, the number of angle cells
in an angle block contained in a sequence is written.
If there is no angle block, "0" is written.

As the number of programs, tﬁe number of programs
in each sequence is written.

The menu structure information (MSINF) in menu
structure information area 87 is the position

information of pictﬁre data for a menu which is stored
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in each file. As shown in FIG. 8, the menu structure
information is constituted by the following parameters:
MOMCEL (number of menu cells), TMSCEL (title menu start
cell number), ADMSCEL (audio menu start cell number), |

SPMSCEL (sub-picture menu start cell number), PEMSCEL

(program menu start cell number), and AGMSCEL (angle

‘menu start cell number).

As MOMCEL, the number of menu cells recorded on
this file is written. If there is no picture data for a
menu is the file, 00h is wfitten.

As TMSCEL, a title menu start cell number is
written. If there is no title menu.cell, 00h is written.
As ADMSCEL, an audio menu start cell number is
written. If therg is no audioc menu cell of.the corre-

sponding file number, 00h is written.

'As SPMSCEL, a sub-picture menu start cell number is
written._ If there is no sub-picture menu cell of the
corresponding file number, 00h is written.

As PEMSCEL, a program menu start cell number is
written. If fhere is no program menu cell of the
corresponding title number, 00h is written.

As AGMSCEL, an angle meﬁu start cell number is
written. If there is no angle menu cell, 00h is written.

Menu cell information table (MCIT) 88 is a table in
which pieces of menu cell information (MCI) such as
positions, sizes, and reprodﬁction times required to

reproduce menu cells 90 are consecutively written. 1In
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menu cell information table'88, the pieces of menu cell
information (MCI) are defined by a set of i menu cell
information areas 89 written in the order of menu cell
numbers. |

As shown in FIG. 9, each menu cell information
(MCI) in menu cell information table 88 is constituted
by the following parameters: MCCAT (menu cell type, or
menu cell category), MCSSCR (menu cell start pack)[
MCSLBN (menu cell start logical block nunber), and MCNLB
(number of (constituent'logical blocks).

As MCCAT (menu cell type/categﬁry table), thé
following pieces of information are written: copy
contrél information indicating whether a copy operation
is permitted or inhibited, parental control information
indicating the parental levels of all picture data
constituting each menu cell, menu type information
indicating a title menu, a program menu, én audio menu,
a sub-picture menu, or an angle menu, and a language
code of a menu cell.

As a language code, a code number in a language
code table is written.

As MCSSCR, the upper 32 bits of SCR (system ciock
reference; system time reference value) written in a
menu cell start pack are written.

As MCSLBN, an offset logical block number from the
file start position as the menu cell start address is

written.
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As MCNLB, the number of logical blocks constituting
each menu cell is written.

In this case, the disk structure information
(DSINF) and the menu structure information (MSINF) are
conseéutively written in file management information
area 82. Menu cell information table (MCIT) 88 is
aligned with a logical block boundary.

Music and movie data of one or a plurality of
titles are.respectively stored in movie and music files
78 corresponding to file numbers 1 to 99.

As shown in fIG. 10, each file 78 has a file
structure constituted by file ménagement information
area 101 and video data érea 102. In file management
information area 101, management information (address
information and reproduction control information, etc.)
is written. In video data area 102, the video data of
file 78 (video, audio, and sub-picture data pieces, etc.
are simply referred to as video data) is.written.

| In video data area 102, video data is divided in
units of cells, similar to menu data cells 90 of disk
information file 76. That is, the videq data is
arranged as j picture data cells 105.

In general, movie or audio data of a given title is
expressed as a set of consecutive sequences (or |
consecutive program chains) 106. For example, a movie
story is expressed by consecutive sequences 106

corresponding to "introduction", "development", "turn",
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and “"conclusion®.

Video data area 102 of each file 78 can be defined
as a set of sequences (or-program chains) 106, as shown
in FIG. 11. Each sequence 106 is expressed by a
plurality of video programs (chapters) 107 corresponding
to various scenes of the story. Each video program 107
is constituted by a plurality of picture data cells 105,

Incidentally, in FIG. 11, the file including one or
more sequences is indicated as a video title set VTS5;
the sequence (or program chain PGC) including one or
more programs is indicated as video object set VOBS; and
the program including one or more cells is indicated as
video object VOB. In this case, each cell is formed of
one or more information packs, and each pack is formed
of a pack header and one or more packets.

Each picture data cell 105 is constituted by a
plurality of image groups (GOP: Group of Pictures) each
including disk search/data search information (DSI) pack
92, main picture pack 93, sub-picture pack 95, and audio
pack 98, as shown in FIG. 12.

The arrangement of picture data cell 105 is almost
the same as that of menu data cell 90. In video data
area 102 (FIG. 10), movie, audio, sub-picture data and
the like compressed according to a compression standard
such as the MPEG (Moving Pictufe Expert Group) standard
are recorded according to a data format corresponding to

the system layer of MPEG2.
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That is, the data in video data area 102 is a
program streamer specified by the MPEG standard -PackS"
92, 93 95, and 98 each have a pack structure constl-
tuted by pack header 97 and packet 99 corresponding to a
pack. |

The main picture pack of the above movie is
constituted by I-, P-, and B-pictures.(Intra-picture,
Predictive-picture, and Bidirectionally predictive-
picture). | |

A plurality of sub-picture packs constitute a sub-
picture unit. One still image is obtained from this
sub-picture unit. At least one sub-picture unit.can be
formed in one cell.

. File management information area 101 of FIG. 10 is
constituted by file management table (FMT) 113, sequence
information table (SIT) 114, cell information table
(CIT) 115, etc. | o B

The picture data cells in video data area 102 are
consecutively numbered in the order of recording on tha
optical disk 10, starting with #1. These cell numbers
are written in cell informatioﬁ table 115,'tcgether with
pieces of information about cells in connection with the
cell numbers. . | |

More specifically, cell information table 115 is
defined by a set of areas 117 in which j pieces of cell
information (CI), which are written as information

required for reproduction of picture data cells in the
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order of cell numberé, are stored. As'this cell
information (CI), information such as the position, size,
reproduction time, etc. of a cell in file 78 is written.

FIG. 13 shows the contents of celi'info:mation (CI)
stored in cell information table 115. As cell infor-
mation (CI).written in cell information area 117, the
start position of a picture cell obtained by dividing
video data into units in accordance with a purpose, a
size, etc. are written in the form of parameters.

More specifically, this cell information (CI) is
constituted by cell type (or cell category) information
(CCAT) indicating the contents of the picture cell which
indicate whether the picture cell belongs to a movie,
karacke data, or an.inperactive menu; cell reproduction
information (CTIME) indicatihg the toﬁal reproduction
time of the picture cell; system time information
(CSSCR) described in the cell start pack; cell start

position information (CSLBN) indicating the start

position of the picture cell, i.e., the start address;

and full size information (CNLB) indicating the size of
the picture cell.

The cell type/category information (CCAT) is formed
of copy control information indicating whether a copy
operation is permitted or inhibited, parental control
information indicating the parental level of the video
data constituting the video/picture cell, cell

type/category information indicating whether the
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video/picture cell belongs to a movie, karaoke data, or
an interactive menu, and a language code (if the cell
type/category information indicates an interactive menu) .
Sequence information table 114 is defined by a sot
of areas 116 in which i pieces of sequénce information
(S1), each written as information indicating, e.g., the
order of selection and reproduction of cells 105 within
a range designated in units of sequences 106, are stored.
As each sequence information (SI), reproduction control
information, with resbect'to the reproduction order and

reproduction operation of picture data cells 105

‘recorded in seguence 106, is written.

Sequence 106 includes a self-terminating type
sequence (or a single program chain PGC) which is
completed by itself, and connection type sequences (or a
plurality of program chains PGC’s) which can be branched
off and connected to the next sequence (or subsequent
program chain).

' The connection typé sequences include a start
sequence of video data repfesenting multi-story programs.
These connection type sequences are formed of: a
connection.type start sequence which can be branched off
and connected to the next sequence (i.e., a connection
type start sequence with which the stbry is changed in
accordance with the manner of selection); a connection
type intermediate sequence which can be branched off

from another connection type sequence and is connected
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to still another sequence; and a connection type end (or
termination) sequence to which another cqnnection type
sequeﬁcé is connected to terminate this sequence, i.e.,
a connectién type end sequence with which the story is
terminated.

The numbers of these pieces of sequence information
are defined as sequence numbers 1 to i, and the start
position information of eaéh sequence is written in file
management table 113.

FIG. 14 shows the contents of one piece of sequence
information (SI) stored in sequence information table
114 in file management information area 101 sthn in
FIG. 10.

As shown in FIG. 14, the reproduction order of
picture cells, sequence information, etc. are written in
sequence information area 116 (FIG. 10). The numbers of
these'pieces of sequence information (SI) cdincide with
the sequence numbers (or program chain numbers), and are
allocated to sequehce information table 114 in the order
6f-the sequence numbers.

Sequence number 1 corresponds to a default
reproduction sequence.' The cells constituting the

sequence are preferably arranged consecutively in a

. designated order.

Sequence information area 116 is formed of sequence
type/category information (SCAT), the number of programs

constituting the sequence (SNPRG), the number of cells
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constituting the program (SNCEL), a seqﬁeﬁce repro-
duction time (STIME), number information of coﬁnection
sequences (SNCSQ), sequence number list information
(SCSQON), and sequence control information (SCINF).

Described for sequence tYpe/category7information

(SCAT) are the following pieces of information: copy

control information indicating whether a copy is
permitted or inhibited; parental control information
'inaicating the parental level of the sequence which
level represents the maximum value of the parental level
of a cell (or cells) contained in the sequence; sequence
type information; and sequence application information
indicating whether the sequence belongs to a movie,
karaoke data, or an interacfive menu. The above
sequence type information indicates whether the éequence
is: a self-terminating type sequence which is terminated
when the reproduction of this sequence is completed; a
connection type start sequence whiéh is the start
sequence of video data representing a mﬁlti—story and
can be branched off and connected to the next sequence;
a connection type intermediate sequence which is
branched off from another connection type sequence and
is connected to still another sequence; or a connection
type end sequence to which another connection type
sequence is connected to terminate the sequence.

Described in the sequence constituting program

number (SNPRG) is the number of programs (or video
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objects) constituting respective sequences (or program
chains). Described in the program constituting cell
number (SNCEL) is the number of cells constituting
respective programs.

As the sequence reproduction time (STIME), the
total reproduction time of the sequence is written. As
the connection sequence count information (SNCSQ), the'
number of sequences which can be connected to the
connection type sequence after it is reproduced is
written. As the sequence number list information
(SCsQN), a list of sequénce numbers (which indicate the

sequences to which the sequence can be connected)

~corresponding to the connection sequence count

information (SNCSQ) is written. As the sequence control
informaﬁion (SCINF), the reproduction order of cells
constituting the sequence is written. In accordance
with this information, the cells are reproduced and the
sequence is executed. |

An interval in which one cell is selected from a
plurality of cells and reproduced is written in the form
of a block as a set of cells. By designating the blodk,.
the sequence éf the block is executed.

In a sequence, prograﬁs as’ reproduction units, each
having a combination of one or more cells to be
reproduced consecutively, are defined, and the program
numbers are written. The program numbers are allocated

to the sequence in the ascending order, starting with #1.
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File management table (FMT) 113 in FIG. 10 shows
numerical information associated with video file 78.
File management table 113 describes the corresponding
file name and a file identifier for identifying the file
as a file which can be reproduced by the optical disk
reproduction.apparatus in which the optical disk is
loaded. .

In addition,.in file management table 113, the
following pieces of information are written: the start
address of sequence information table 114 defined by a

relative distance from the top or beginning of file 78;

"the start address of cell information table 115 defined

by a relative distance from the top or beginning of file
78; the start address of video data area 102 defined by
a relative distance from the top or beginning of file

78; data attribute information for reproduction of each

data; and so on.

Described in sequence information table 114 are the
numbers "I" of pieces of sequence information 116 and
the respective start addresses of sequence information
pieces 116 each defined by a relative distance from the
top or beginning of file 78.

Described in cell information table 115 are the
numbers “j“ of pieces of cell information 117 and the
respective start addresses of cell information pieces
117 each defined by a relative distance from the'tdp or

beginning of file 78.
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File management table (FMT) 113 is, as shown in
FIG. 15, constituted by areas in which a plurality of
parameters are written. More specifically, the

following parameters are recorded in the respective

" areas: a file name (FFNAME); a file identifier (FFID) as

information for identifying a movie file; the size
(FSZFMT) of the file-management table (FMT) which is
writtenlin_the form of the number of logical ‘-blocks; the
total number of sequences (FNSQ) present in the file;
the number of cells (FNCEL) present in the file; the
number of packs (FNDSIP) of disk search (or data search).
information (DSI) present in the video data of the file;

the number of logical blocks (FNLB) corresponding to the

size of the file; the start address (FSASIT) of sequence

information table 114 in the file which is indicated by
an offset logical block number from the beginniﬁg of the
file; the start address (FSACIT) of cell information
table 115 in the file which is indicated by an offset
logical block number from the beginning of the file; a
disk search (or.data search) map start address (FSADSM)
in the file whiéh is indicated by an offset logical
block number frbm_the beginniﬁg of the file; a video
data start address (FSADVD) in the file which is
indicated by an offset logical block number from the
beginning of ﬁhe file; the start addresses (offset byte
numbers from the top or beginning of seguence infor-

mation table 114), and sizes (FSAESI) of respective
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pieces of the sequence information in sequence infor-

"mation table 114 of the file, which start addresses are

written in the order of wfiting by the number of the
sequence information pieces; the smallest cell number
of the cells used in the respective sequences presented
in the file, and the number of cells (FSNCIB) between
the smallest cell number and the maximum cell number,
which are written in the order of writing by the number
of sequences; video data attributes (FVATR) indicating
the reproduction form of the video data recorded in the
file; the number of audio streams (FNAST) indicating the
number of audio data streams (data strings) which are
recorded in the file and can be reproduced in the same
time zone as that of the video data; the audio stream
attributes (FAATR) which are recorded in the order
corresponding to the stream numbers of the respective
étreams; the number of sub-picture channels (FNSPCH)
indicating the number of channels of the sub-picture
data which are recorded in the file and can be
reproduced in the same time zone as that of the video
data; sub-picture channel attributes (FSPATR) which are
recorded in the order corresponding to the channel
nunmbers of the'respective channels; a sub-éicture color
palette (FSfPLT) used in-all the channels of the video
data in the file; a vendor definition (FVDEF) for
defining an area which can be arbitrarily used by a

vendor for a specific purpose; and the like.
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Referring to FIG. 15, when the number of audio
streams is n, succeeding audio data attributes are
consecutively recorded in the order of the stream
numbers from #1 to #n.

Similarly, when the number of sub-picture channels
is m, succeeding sub-picture data attributes are
consecutively recorded in the order of the channel
numbers from #1 to #m.

If the number of audio streams orlfhe number of
sub-picture channels is zero (0), neither audio data
attribute nor sub-picture data attribute is recorded.

As shown in FIGS. 10 to 12 and 16, the video data
is a set of méin picture (video) data, audio data, sub-
picture data, and disk search (or data search)
information (DSI) data. Eaéh type of data is recorded
in units of packs.

As shown in FIG. 17 to 23, the above pack is
constituted by a pack header and a packet which is
formed of main picture data, sub—pictﬁre data, or disk
search/data search information (DSI).

The pack length of the above pack is adjusted to
2,048 bytes or 2k bytes (= one logical sector).

A pack header is constiﬁuted by a 4-byte pack start
code (000001BAh), a 6-byte SCR (system clock reference:
system time reference value), a 3-byte multiplexing rate
(MUX rate; 0468A8h), and one to seveﬂ stuffing bytes

(00h). A standard packet consists of 2,034 bytes. 1In
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this packet, a padding packet (supplementary data 00h
having no meanings as data are recorded in units of
bytes) for pack length adjustment is sét, as needed.

The above packs include disk search/data search
information (DSI) pack 92 constituted by disk
search/data search information data, main picture pack
93 constituted by main picture data, sub-picture pack 95
con#tituted by sub-picture data, and aundio pack 98.

Each pack will be described in detail next.

As showh in FIG. 17, disk search/data search
information pack (DSI pack) 92 is arranged immediately
before a main picture pack containing the start data of
one GOP, and is constituted by a i4—byte pack header, a
24-byte system header, and é DSI packet as a data area
in which a 6-byte pécket header and disk search/data
search information data up to the 2,004th byte can be
stored.

As described above, the pack header is constituted
by a 4-byte pack start code (000001BAh), a 6-byte SCR
(system clock reference: system time reference value), a
3-byte multiplexing rate (MUX rate; 0468A8h), and one to
seven stuffing bytes (00h).

The system header is constituted by a 4-byte system
header code (000001BBh), 2-byte header lgﬁgth data, and
the like.

The packet header is constituted by a 3-byte packet

start code (000001h), a 1l-byte stream ID, 2-byte PES
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(Packetized Elementary Stream) packet length data.

As shown in FIG. 18, main picture pack 93 is
constituted by a l4-byte pack header and a main picture_
packet as a data area in which a 9-byte packet header
and main picture data up to the 2,025th byte can be
stored. .

Or, as shown in FIG. 19, main picture pack 93 is
constituted by‘a l4-byte pack header and a main picture
packet as a data area 'in which a 19-byte packet header
and main picture data up to the 2,015th byte can be
stored. The arrangement of these pack headers may be
the same as that of DSI pack 92.

As shown in FIG. 18, when the packet header is
constituted by 9 bytes, the 9-byte packet header
includes a 3-byte packet start code (QOOOOlh), a l-byte
stream ID, 2-byte PES (Packetized Elementary Stream)
packet length data, and 3-byte data associated with the
PES. _

As shown in FIG. 19, when the pécket header is
constituted by 19 bytes, the 19-byte packet header

includes a S—byte PTS (Presentation Time Stamp; time

management information for reproduction output) and a

5-byte DTS (Decoding Time Stamp; time management
information for decoding), in addition to the above
9-byte data. These PTS and DTS are written in only the
main picture packet containing the start data of the

I-picture of each GOP.



10

15

20

25

40

As shown in FIG. 20, audio pack 95 is constituted
by a 14-byte pack header and an audio packet data area
iﬂ which a 14-byte packet header and audio data up to
the 2,020th byte can be stored (when audio data is
compressed data enéoded based on, e.g., AC3; trade mark).

Or,'as shown in FIG. 21, audio pack 95 is |
constituted by a 1l4-byte pack header and an audio packet
data area in which a 14-byte packet header, a l-byte
sub-stream ID, and audio data up to the 2,019th byte can
be stored (when audio data is encoded as a linear PCM).
The arrangement of these pack headers may be the same as
that of DSI pack 92.

The packet header as shown in FIG. 20 or 21 is
constituted by a 3-byte packet start code (000001h), a
l-byté stream ID, 2~byte PES (Packetized Elementary
Stream) packet length data, 3-byte PES contents, and a
5—byté PTS (Presentation Time Stamp; time management
information for reﬁroduction output).

As.shown in FIG. 21, a code representing a linear
PCM stream is added to a sub-stream ID added to audio
data based on linear PCM.

As shown in FIG. 22, sub—picturé pack 98 is
constituted by a l4-byte pack header and a sub-picture
packet as a data area in which a 9-byte packet header, a
l-byte sub-stream ID, and sub-picture data up to the
2,024th byte can be stored.

Or, as shown in FIG. 23, sub-picture pack 98 is
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constituted by a 1l4-byte pack header and a sub-picture
packet as a data area in which a l4-byte packet headér,
a l-byte sub-stream ID, and sub-picture data up to the
2,019th byte can be stored. The arrangement of these
pack headers may be the same as that of DSI pack 92.

A code representing a sub-picture stream is added
to the sub-stream ID shown in FIG. 22 of 23.

As shown in FIG. 22, the 9-byte packet header is

constituted by a 3-byte packet start code (000001h), a

1-byte stream ID, 2—bY£e PES (Packetized Elementary

stream) packet length data, and 3-byte data-associated
with the PES.
As shown in FIG. 23, the 1l4-byte packet header

includes a 5-byte PTS (Presentation Time Stémp; time

management information for reproduction output), in

addition to the above 9-byte data. This PTS is written
in only the sub-picture packet containing the start data
of respective sub-picture units.

The SCR (System Clock Reference) written in each
pack increases in the order of recording on optical disk
10, with the value of the start pack of video data for
each file being set to 0.

The disk search/data search information (DSI)
written in disk search/data search information pack
(DSI pack) 92 is set at the beginning of one GOP (Group
Of Picture).

As shown in FIG. 24, disk search/data search
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‘information is constituted by general information,

‘reproduction synchronization information, DSI pack

address information, angle address information, effect
information, and highlight iﬁformation.

As shown in FIG. 25, the general information is
constituted by parameters DSCR, VSPTS, DLBN, CELN, and
PCTL (or PTL_LVL).

Parameter DSCR is the SCR (System Clock Reference:

‘or system time reference value) of DSI. Parameter VSPTS

is the reproduction time stamp of the GOP. Parameter
DLBN is the logical block number of the DSI. Parameter
CELN is a cell number. Parameter PCTL (or PTL_LVL) is a
parental control level. |

As the SCR of the DSI, a SCR to be written in a
pack header is written. As the reproduction time stamp
of a GOP, the reproduction start time of the code
display start frame of the GOP is written. As the
iogical block number of the DSI, the address of this
DSI pack is written in the form of an offset logical
block number from the beginning of the file. As the
cell numbef, the cell number to which the GOP belongs is
written. As the parental control level, a parental
control level (e.g., 5 to 8 levels or less) during a GOP
reproduction period is written. - This parental level
coincides with that of the cell to which fhe information
belongs.

The reproduction synchronization information
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includes the reproduction start time and position
information of.a GOP, audio data to be reproduced in
synchronism with video data, and the reproduction start
time and position information of sub-picture data.

The reproduction synchronization information is
éonstituted by the PTS of an'I—picture-of the MPEG; the
address of a pack containing the I-picture, the PTS of
audio data, the address pf the audio pack, the PTS of
sub-picture data, and ﬁhe address of the éub-picture
pack.

As the PTS of the I-picture, the reproductions
start time of the I-picture is written in the form of
an. offset PTS from the reproduction time stamp of the
GOP. As the address of the pack containing the I-
picture, the address of the videp pack containing the
I-picture_is written in the form of an offset logical
block.number from the DSI pack.

As the PTS of the audio data, the PTS of the audio

-packet having the nearest reproduction start time after

the reproduction start time of the I-picture is written
in the form of an offset PTS from the reproduction time

stamp of the GOP.

As the audio pack address, the address of the audio

pack for the PTS of the audio data is written in the
form of an offset PTS from the DSI pack.
As the PTS of the sub-picture data, the

reproduction start and end times of the sub-picture pack
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to be reproduced during a GOP reproduction périod are
written in the form of an offset PTS from the
reproduction time stamp of the GOP. As the sub-picture
pack address, the address of the sub-picture pack for

the PTS of the sub-picture data is written in the form

"of an offset logical block number from the DSI pack.

The DSI pack address inforﬁation is the position
information of another DSI pack 92.

The angle address information is the position
information of énother angle.

As the effect informatioh, information about
various effect processes to be performed during a GOP
reproduction period is written.

The highlight informationlincludes the positions of
selection items on a menu screen and changed color/
contrast informatidn. This information is effective
only when the cell to which the information belongs is a
menu cell or interactive menu cell.

The highlight information is constituted by
selection item start number/item count and the positions,
colofs, and contrasts of the seiection items. As the |
selection item start number/item count, the start number
of a selection item displayed on the menu screen in the
form of a sub-picture, and the number of selection items
are written.

As the positions, colors, and contrasts of the

selection items, the display rectangular areas
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corresponding to the selection items on the menu screen,
and pieces of information representing colors and\
contrasts to which selecfed items are changed'are
written in order from the start selection number in
quantity corresponding to the number of selection items.

Each display rectangular area is defined by X- and
choordinates.with the origin being set at the upper
left position on the screen.

System processor section 54 of FIG. 1 includes
packet transfer processing section 200 for determining
the type of packet and transferring the data in the
packet to each decoder.

As shown in FIG. 26,'packét transfer processing
section 200 comprises memory interface section (memory
I/F section) 201, stuffing length detecting section 202,
pack header end address calculafing section 203, pack
type discriminating section 204, packet data transfer
control section'205,_and decoder interface section
(decoder I/F section) 206.

Memory I/F section 201 outputs pack data from data

RAM section 56 to stuffing lehgth detecting section 202,

pack type discriminating section 204, packet data

transfer control section 205, and decoder I/F section
206 via data buses.
Stuffing ‘length detecting section 202 detects the

specific number of bytes of a stuffing length in a pack

header in the pack data supplied from memory I/F section
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201. This detection result is output to pack header end
address calculating section 203.

Pack header end address calculating section 203
calculates a pack header end address from the stuffing
length supplied from stuffing length detecting section
202. This calculatioﬁ result is output to pack type
discriminating section 204 and packet data transfer
control section 205.

In accordance with the pack header end address
supplied from pack header end address calculating
séction 203, pack type discriminating section 204
discriminates, on the basis of the contents of 4-byte
data supplied next to the address iﬁ the packldata
obtained from memory I/F section 201, whether the
received pack is a main picture, audio, sub-picture, or
DSI pack. This discrimination result is output to
packet data transfer control section 205.

More specifically, pack type discriminating section

204 discriminates the pack as a DSI pack if a 4-byte

.system header start code is supplied; a main picture

pack if a 3-byte packet start code and a stream ID
indicating a l-byte main picture stream are supplied; an
audio pack if a 3-byte packet start code and a 1l-byte
Stream ID are supplied; and a sub—picture pack if a
3-byte packet start code and a l-byte stream ID are
received. |

If, however, a private stream is supplied as
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a stream ID, pack type discriminating section 204
discriminates from a susttream ID following a packet
header whether ﬁhe received pack is an audio or sub-
picture pack.

Packet data transfer control section 205 determines
a destination and a packet start address in accordance
with a pack header end éddress and a pack type
disc;imination result respectively supplied from pack
header end address calculating section 203 and pack type
discriminating section 204. Packet data transfer
control section 205 also determines a packet length in
the packet header of the supplied pack data. In
addition, packet data transfer control section 205
supplies a signal representing the destination as a
transfer control signal to decoder I/F section 206, and
supplies a packet end address to memory I/F section 201
on the basis of the packet start address.

In accordance with the transfer control signal
supplied from packet data transfer control section 205,
decoder I/F section 206 outputs main picture data, audio

data, or sub-picture data, as packet data containing a

packet header, supplied from memory I/F section 201, and

controlled by packet data transfer control section 205,

to a corresponding one of decoder sections 58, 60, and

62, or outputs DSI as packet data to data RAM section 56.
Reproduction of movie data having thellogic format

in FIGS. 5 to 16 and supplied from optical disk 10 will

(% S
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be described next with reference to FIG. 1. Referring

to FIG. 1, the solid line arrows between the blocks

represent data buses, and the broken line arrows
represent control buses.’
In the optical disk apparatus in FIG. 1, when the

power supply is turned on, system CPU section 50 reads

out an initial operation program from system ROM/RAM

section 52, and sets up disk drive section 30.

Then, disk drive séction 30 starts to read data
from read-in area 27, and reads 6ut volume management
information from volume management area 74 of volume
management information area 70 subsequent to read-in
area 27.

More specifically, system CPU section 50 generates
a read instruction to disk drive section 30 to read out

volume management information from volume management

.area 74 which is recorded at a predetermined position on

optical disk 10 set in disk drive section 30. In
response to the generated instruction, system CPU
section 50 fetches the contents of the volume management
information, and the fétched contents are temporarily
stored in data RAM section 56 through system processor
section 54. |

Further, system CPU section 50 extracts information,
such as the recording position, capacity of each file
and other pieces of information required for management,

from the data strings of the volume management'
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information stored in data RAM section 56, and
transfeps/holds the information at a predetermined
location in system ROM/RAM section 52.

Subsequently, system CPU section 50 acquires disk -
information file 76 corresponding to file number 0 from
system ROM/RAM section 52 by referring to the infor-
mation of the recording position and capacity of each of
the previously acquired files.

More specifically, system CPU section 50 Supplies
a read instruction to disk drive section 30 by referring
to the information of the recording position and
capacity of each of the previously acquired files to
read out the file management-information of disk
information file 76 corresponding to fiie number 0 from
system ROM/RAM section 52. The readout file management
information is stored in data RAM section 56 through
system processor section 54.

Similarly, the acquired information is transferred
and stored at a predetermined location in system ROM/RAM

section 52.

System CPU section 50 reproduces the sequence

" (title) selection menu in menu picture data area 84 and

displays it on the screen by using the disk structure
information, menu structure information, and cell
information of the file management information in disk

information file 76.

On the basis of selection numbers displayed on the
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menu screen, a user operates key operation section &
display section 4 designates to select a sequence
(title) to be reproduced. With this operation, the file
number and sequence information of the selected sequence
are speéified.l

In this sequence selecting operation, a user may
select all sequences on the basis of the screen.
Alternatively, the user may select a start sequence
first, and then selects the next sequence from a menu
cell contained in a picture cell at the end of the start
sequence.

| The process of acquiring designated video file 78
énd reproducing video data 102 will be described next.

In order to acquife sequence information
corresponding to a designated sequence.number, system
CPU section'SO reads out file management information 101
of video file 78 to which the seqﬁence to be reproduced
belongs by usiﬁg the recording position and capacity of
video file 78 obtained from volume management infor-
mation 74, and stores the readout information in data
RAM section 56, as in the case of disk information file
76 described above.

System CPU section 50 acquires video, audio, and
sub-picture attributes from file management table 113 of
the file management information stored in data RAM'.
section 56, and outputs control signals corresponding to

the respective attributes to video decoder section 58,
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audio decoder section 60, sub-picture decoder section 62,
and D/A & reproduction processing circuit 64.

- System CPU section 50 acquires sequence information
corfesponding to the designated seguence numbef from
sequénce information table 114 of file management
information area 101 stored in data RAM section 56, and
transfers/stores ﬁhe acquired data and cell information
in cell information table 115 which is required to
reproduce the sequence to/in system ROM/RAM section 52.

- System CPU section 50 acquires cell information to
be reproduced first in accordance with cell reproduction
order information in the sequence information acquired
in this mannei, and supplies a read instruction for read
access from the target address to disk drive section 30
on the basis of a video data reproduction start address
and size in this cell information.

Disk drive section 30 drives optical disk 10 in
accordance with the read instruction, and reads out the
daté at the target address from optical disk 10. Disk
drive section 30 then sends the readout data to system
processor section 54. System processor section 54
tempbrarily_stores the sent data in data RAM section 56,
and discriminates the type (e.g., main picture, audio,
sub-picturé, or disk-search/data search information) of
the data on the basis of header information added
thereto. System processor section 54 transfers the main

picture, audio, or sub-picture data to a corresponding
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one of decoder sections 58, 60, and 62 in accordance
with the discriminated type, and transfers the disk
search/data search information to data RAM section 56.
This processing will be described ﬁith reference to
the flow chart of FIGS. 27 and 28.
System CPU section 50 transfers a read command and

the logical sector address of a pack to be reproduced to

.disk drive section 30 (step S01).

Disk drive section 30 seeks the térget'address
(step S02).

Disk drive Section 30 performs error correction of
the data at the target data, and transfers the main data
portion of the logical'sector data to system processor
section 54 (step S03). -

System processor section 54 holds the data of the

¢ .

readout logical sector in data RAM section 56 (step S04).

System processor section 54 reads out a pack header
from the beginning of the data of the logical sector
held in data RAM section 56, and holds the SCR (system
time reference value) (step S05).

In this case, since the beginﬁing of the logical
sector coincides with that of the pack data, data can be
easily extracted;

System processor section.54 then compares the self-
STC with the SCR of each of the stored packs, and
determines a pack corresponding to an.SCR which has

reached the S8TC, i.e., a pack to be reproduced/output.

v
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System processor section 54 reads out the determined
pack from data RAM section 56, discriminates the type of
data in packet transfer p;oceésing section 200, and
transfers the data to one of decoder sections 58, 60,
and 62 or data RAM section 56 in accordance with the
discriminated type (step S06).

The corresponding one of decoder sections 58, 60,
and 62 decodes the data in accordance;with the corre-
sponding data format and the above set coding scheme,
and sends the resultant data to D/A & reproduction.
processing circuit 64.

D/A & reproduction processing circuit 64 converts

the digital signal, obtained by decoding of the video

data, into an analog signal. The analog signal is
subjected to frame rate processing, aspect processing,
pan/scan processing,'étc. on the basis of the above set
conditions. The resultant data is output to monitor
section 6. |

D/A & reproduction processing circuit 64 converts
the digital_signal, obtained by decoding of the audio
data, into an analog signal on the basis of the above
set conditions, and performs mixing processing of the
analog signal on the basis of the above set conditions.
The resultant data is output to speaker section 8.

Furthér,-D/A & reproduction processing circuit 64
converts the digital signal, obtained by decoding of the

sub-picture data, into an analog signal, and outputs the
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analog signal to monitor section 6 (step S07).

The above processing of steps S03 to S07 is

repeated until reproduction is completed.

Processing performed by packet transfer processing
section 200 will be described next with refe;ence to
FIG. 28.

Pack data read out from data RAM section 56 is
supplied to stuffing length detecting section 202, pack
type discriminating section 204, packet data transfer

control section 205, and decoder I/F section 206 via

‘memory I/F section 201 (step S11).

With this operation, a stuffing length is detected
by stuffing length detecting section 202 (step S12), and
data representing the stuffing length is output to pack
header end address calculating section 203.

Pack header end address calculating section 203
calculates a pack header end address from the supplied
stuffing length (step S13). The calculated pack header
end address is supplies the address to pack type
discriminating section 204 and to packet aata transfer
control section 205.

In accordance with the supplied pack header end
address, pack type discriminating section 204
discriminates, on the basis of the contents of 4-byte
data supplied next to this address, whether the received
pack is a main picture, audio, sub-picturé, or DSI pack |

(step S514). The result of this discrimination is
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supplied to packet data transfer control section 205.

Pack type discriminating section 204 discriminates
that the receivea pack-is a DSI pack if a 4-byte system
header start code is supélied; a main picture pack if a
3-byte packet start code and a stream ID representing a
l1-byte main picture stream are supplied; an audio pack
if a 3-byte packet start code and a l-byte stream ID afe
supplied; and a sub-picture if a 3-byte packet start
code and a l-byte stream ID are supplied.

If,.however, a private stream is supplied as a
stream ID, pack type discriminating section 204
discriminates from a sub-stream ID followihg a paeket
header whether the received pack is an audio or sub-
picture pack.

Packet data transfer control section 205 determines
a destination and a packet.start address in accordance .
with the supplied pack type discrimination result and
pack header end address, and also determines a packet
length in the packet header of the supplied pack data.
With this operation, packet data transfer control
section 205 supplies a signal representing the
destination, as a transfer control signal, to decoder
I/F section 206,Jand supplies the packet end address
from the packet start address to memory I/F section 201
(step SlS);

As a result, substantially effective packet data is

supplied from memory I/F section 201 to decoder
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I/F section 206 via a data bus. Thereafter, the data
is transferred to one of the decoder sections 58, 60,
and 62 or data RAM section 56 as the destination

corresponding to the pack type (step S16).

In this case, since the above pack data has a fixed

length, the stored state of the data in data RAM section
56 is constant, i.e., the start addresses are arranged
at given fixed intervals. In other words, the
beginnings of the pack data in daia RAM section 56 are
held at addresses arranged at equal intervals. Pack
data management therefore does not require address
management and can be realized by managing only pack
numbers.

If it is determined in the process of discrimi--
nating a data type that the data is disk search/data
search information (DSI) representing the reproduction

position, etc. of video data, this disk search/data

search information is not transferred to any decoder

section, but is stored in data RAM section 56. This
reproduction information is referred to by system CPU
section 50, as needed, to be used for a monitoring
operation in reproducing video data.

When reproduction of one cell is completed, cell
information to be reproduced next is acquired from cell
reproduction order information in sequence information,
and reproduction prbcessing fér the acquired cell

information is continued in the same manner as described
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above.

Assume that the optical disk apparatus reproduces a
parental control target portion of optical disk 10 on
which parent information is recorded. A basic operation
for such a case will be described next with reference to
the flow chart of FIGS. 29 to 32.

First of all, disk structure information (DSINF) in
a disk information file is loaded into data RAM section
56 (step.SZI)..

Parental information about all sequences recorded
on optical disk 10 is referred to on the basis of loaded
disk structure information DSINF, so as to display a
tiﬁle subjected to parental control on monitor section 6
(step S22). |

A specific user (authorized on the basis of a
password or the like) operates key operation section &
display section 4 to key-input the information
indicating whether to validate the reproduction
restriction of the above title subjected to parental
control (step S$23).

Note that the specific user can cancel only
parental control of a level more moderate than the
reference level recorded in system ROM/ﬁAM section 52.

_When the user cancels the parental control,
parental cancéllation information is stored in system
ROM/RAM section 52. When the user does not cancel the

parental control (step S24, no), he/she operates key
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operation section & display section 4 to key-input the
information indicating a desired level (or levels) of
parental control with respect to the sequence, cell, or

GOP level (steps S25).

Incidentally, the number of hierarchical levels of

program sources to be subjected to the parental control

may be two, for example, the file level (or title set

_1eve1) and the sequence level (or'proéram chain level).

If the restriction (parental control) of

reproduction or presentation for the sequence level (or

program chain level) is selected in step 525, each

sequence information (S8I) in sequence information table

(SIT) 114 is loaded into data RAM section 56 (step S26
in FIG. 30). Then, a reproduction/presentation
restriction start sequence number and a repfoduction
restriction end sequence number are detected.
Thereafter, respective sequences (or program
chains) are sequentially loaded (step S27), and it is
checked whether each sequence (program chain) is sub-
jected to specific parental control, or is subjected to
restriction of reproduction or presentation (step S$28).
Morelspecifically, it is checked from the parental
level of each sequence (program chain), whethef each
sequence (program chain) is to be subjected to
restriction of the parental control, or is to be
subjected to reproduction restriction. If it is

determined that a given sequence (program chain) is to
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be subjected to the reproduction restriction, this

sequence is not reproduced (step S29), and characters

indicating that parental control is being performed are

displayed on monitor section 6 (step S30).
The next sequence is then loaded (step S27). If
the next sequence is not subjected to parental control

(step S28, no), reproduction is resumed (step S31 in

- FIG. 29) unless other parental restrictions exist.

Incidentally, at step 29 of FIG. 30, if the
sequence (or program chain) to be reproduéed next is
subjected to parental control, in place of reproducing
this next sequence (program chain), another sequence (or
program chain), which is not subjected to the parental
restriction, may be reproduced.

If the reproductioﬁ/presentation restriction of the
cell level is selected at step 525, cell information in
the cell information table (CIT) is loaded into data RAM
section 56, and a reproduction restriction start cell
number and a reproduction restriction end cell number
are detected (step 544* in FIG. 29, or step S32 in
FIG. 31). The respective cells are sequentially loaded
(step S33), and it is checked whether each cell is to be
subjected to restriction of reproduction or presentation
(step 534).

More specifically, it is checked from the parental

level of each cell whether each cell is to be subjected

to parental control, or is to be subjected to
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reproduction restriction. If it is determined that

a given cell is to be subjected to reproduction

restriction, a reproduction inhibition signal is output

to each of decoder sections 58, 60, and 62, so as to

stop output of any decoded signal (step S35).

Alternatively, if the cell representing a specific

scene of a given title is subjected to the parental

control, this scene may be replaced with another scene

(step S35).

Or, if the cell.is subjected to the parental

control, switching to another angle of multi-angle

pictures prepared separately may be performed (step S35).

Thereafter, characters indicating that parental

control is being performed are displayed on monitor

section 6 (step S36).

When the reproduction restriction period of the

cell comes to an end (step S34, no), unless other

parental restriction exists, reproduction inhibition or

picture replacement is canceled (step S37), and

reproduction is resumed (step S31 in FIG. 29).

If the reproduction/presentation restriction of the

GOP level is selected at step S25, as shown in FIG. 32,

pack data are sequentially loaded into data RAM section

56 (step S45* in FIG. 29, or step S38 in FIG. 32). Then,

the parental information of each GOP is read from disk

search/data search information (DSI) arranged for each

GOP (step S39).

It is checked from the read information
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whether a target GOP is to be reproduced (é%ep 540).

If it is determined that the GOP is to be subjected
to reproduction control, a reproduction inhibition
signal is output to each of decoder sections 58, 60; and
62, so as to stop outputﬁing of any decoded signal
(step S41). Further, characters indicating that
parental control is being performéd_are displayed on

monitor section 6 (step S42).

When the reprdduction restriction period of the GOP .

comes to an end (step S40, no), qnless other parental
restriction exists, reproduction inhibition or picture
replacement is canceled (step S37), and reproduction is
resumed (step S31 in FIG. 29).

Referring to FIG. 30, steps S26 to S30 constitute
a parenﬁal check routine for the sequence level (or
program chain level). In FIG. 31, steps 532 to S36
constitute a parental check routine for the cell level.

In FIG. 32, steps S38 to S42 constitute a parental check

routine for the GOP level. -

As shown ianIG. 29, after a parental check of_the
sequence level is performed (step S43), a parental check
of the cell level as processing of a lower layer is
performed (step S44). After a parental check of the
cell level is performed (step S44), a parental check of
the GOP level as processing of a further lower layer is
performed (step S45).. |

As mentioned above, a multi-stage parental check
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mechanism (steps of S43 to S45, or any two of S43 to
§45) is adapted. With the operation of such a multi-
stage parental check mechanism, even if a reproduction
skip (or a jump of laser beam tracking of the optical
pickup) is caused by a shock, viﬁratibns, or the like,
and data to be subjected to parental control is loaded,
a parental check routine at the loﬁer level will inhibit
reproduction of restricted déta by parental control.

A method of recording video data on optical disk 10,
from which the video data is to be reproduced, according
to the logic format in FIGS. 5 to 14 and a recording

system to which the recording method is applied will be

described next with reference to FIGS. 33 to 45.

FIG. 33 shows an encoder for creating a video file
by decoding video data.

In the system in FIG. 33, for example, video tape
recorder (VTR) 211, audio tape recorder (ATR) 212, and
sub-picture reproduction unit (Sub-picture source) 213
are used as main picture, audio, and sub-picture data
sources.

These sources generate main picture data, audio
data, and sub-picture data, under the control of system
controller 215. The generated data are supplied to
video encoder (VENC) 216, audio encoder (AENC) 217, and
sub-picture encoder (SPENC) 218.

¢

Similarly, the supplied data are A/D-converted and

encoded by encoders 216, 217, and 218 according to the
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respective compression schemes under the control of
system controller 215. The encoded main picture data,
audio data, and sub-picture data (Comp Video, Comp Audio,

Comp sub-pict) are respectively stored in memories 220,

' 221, and 222.

System controller 215 oﬁtputs the main picture data;
audio data, and sub-picture data (Comp Video, Comp Audio,
Comp Sub-pict) to file formatter (FFMT) 224. Each dgta'
is then converted into data having.the same file
structure as that of video éata used in this system
described above, and system controller 215 stores
information of the set conditions, attributes, etc. of
each data, as a file,'in memory 226.

A flow chart of typical eﬁcoding processing in
system controller 215 for creéting a file from video
data will be described below.

The main picture and audio data are encoded in
accordance with the flow éhart of FIG. 34 to create
encoded main picture data and audio data (Comp Video,
Comp Audio).

More specifically, when encoding is started,
parameters required for encoding of the main picture
data and audio data in step 570 of FIG. 34 are set.

Some of the set parameters are held by system controller
215 and also used by file formatter (FFMT) 224.
In step S71, the main picture data is pre-encoded

by using the parameters to calculate the optimal code
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amount distribution.

In step S72, the main picture data is encoded on

‘the basis of the code amount distribution obtained by

pre-encoding. At the same time, encoding of the audio
data is executed.

In step S73, the main picture data is partly
re-encoded, as needed, and the re-encoded portion of the
main picture data is replaced.

With the series operation of £he above steps, the
main picture data and audio data are encoded. In
addition, in steps S74 and S75, the sub-picture data is
encoded to create encoded sub-picture data (Comp Sub-
pict).

More specifically, parameters required to encode
the sub-picture daté are set in the same manner as
described above. 1In step S74, some of the set
parameters are held by system controller 215, and are
used by file formatter (FFMT) 224. The sub-picture data
is encoded on the basis of these parameters. With this
processing, the sub-picture'data is encoded.

In accordance with the processing of the flow chart
in FIG. 35, the encoded main pictu:e data, audio data,
and sub-picture data (Comp Video, Comp Audio, Comp Sub-
pict) are combined, and the combined data is con&erted
into one having the same file structure as that of the
video file described with reference to FIG. 10.

More specifically, in step S76, cell 105 is set as
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the minimum unit of picture data, and cell information
table (CIT) 115 is created. In step S77, the structure
of cells 105 constituting sequence 106, thelattributes
of the main picture, sub-picture and audio, énd |
respective parental levels, etc. are set (as part of
these pieces of attribute information, information

obtained in each encoding operation is used), and file

management information (FMI) containing cell information

table (CIT) 115 is created.
In step S78, the encoded main picture data, audio
data, and sub-picture data (Comp Video, Comp Audio, Comp

Sub-pict) are divided into predetermined packs, and the

respective data cells are arranged, while DSI packs 92

whose parental levels are set in units of GOP’s are
inserted, such that reproduction or presentation can be
performed in the order of the time codes assigned to the
respective data.

As a result, the data cell are formatted into the
same structures as those of disk information file 76 and

file 78 such as a.movie file in FIGS. 6 and 10. In this

case, packs are formed in accordance with the logical

sector length.

In step S77 in the flow chart of FIG. 35, the
sequence information is written in sequence information
table (SIT) 114 by using a database of system controller
215 or re-inputting data (parental level or the like),

as needed.
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FIG. 36 shows a disk formatter system for recording
files 76 and 78, which are formatted in the above manner,
on an optical disk.

In the disk formatter system in FIG. 36, file data
are supplied to volume formatter (VFMT) 236 from |
memories 230 and 232 in which created information file
76 and file 78 of, e.g., a movie file are stored.

Volume formatter (VFMT) 236 adds volume information
74 of the disk toifiles'76 and 78 in the arrangement
order shown in FIG. 5 to create logical data to be
recorded on optical disk 10.

In disk formatter (DFMT) 238, error correction data
is added to the'logical data created by volume formatter
(VFMT) 236, and the error correction data added data is
re-converted into physical data to be recorded on
optical disk 10.

Modulator 240 converts the physical data created by
disk formatter (DFMT) 238 into record data to be
actually recorded on optical disk 10.

Typical flow charts.for creating the above disk
will be explained with reference to FIGS. 37 and 38.

FIG. 37 is a flow chart for creating logical data
to be recorded.qn optical disk 10. More specifically,
in étep S80, parameter data such as the number of video
data files, the arrangement order, and the size of each
video data file are set first. 1In step'581, volume

information is created from the set parameters and the
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file management information of each video data file. 1In
step S82, the.volume information and the video data
files are arranged at the corresponding logical blocks
in the this order to create logical data to be recorded
on optical disk 10.

Subseqqently, phyéical.data to be recorded on
optical disk 10 is created in accordance with the flow
chart of FIG. 38. Moxe specifically, in step S83,
logical data is divided into a predetermined number of
bytes,'and error correction dafa is created. 1In step-
S84, the logical data divided into the predetermined
number of bytes and the created error correction data
are combined to produce physical sectors. in step 585,
the physical sectors are combined to provide physical
data.

Modulation processing based on a predetermined rule
is executed for the physical data created in accordance
with the flow chart of FIG. 38 to create record data.
Thereafter, this record data is recorded on disk 10.

In the flow chart in which the encoded main picture
data, audio data, and sub-picture data (Comp Video, Comp
Audio, Comp Sub-pict) described with reference to
FIG. 35 are combined and converted into the file
structure of the video data, sequence information and a
cell reproduction order are produced in the process of
creating one or more sequences (Oor program chainé).

This process will be described in more detail with
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reference to FIGS. 39 to 45.

FIGS. 39 and 40 show the relationship between cell
information (CI) associated with video cell 105 and
sequénce information (SI) associated with sequence 106.

Note that the drawings of FIGS. 39 and 40 can be

.combined, at the corresﬁonding position, into one

draWing.

FIG. 45 is a flow chart showing the process of
creating the sequence information and the cell
reproduction order shown in FIGS. 39 and 40.

Consider a case wherein a sequence (Seq-n) (or nth
program chain) is created, as shown in FIGS. 39 and 40.

In step S90 of FIG. 45, a plurality of picture
cells (video cells) are prepared in the hard disk or
memory of a personal computer or work station, by
dividing video data into units each having a prescribed
size in accordance with a purpose.

In step S92, the size (Sna) and reproduction time
(Tna) of each picture cell prepared in the above manner,
a type (Cna) representing the contents, etc. of each
picture cell, a corresponding language éode (Lna), a
parental level, etc. are acquired as cell information
(CI).

Iﬁ step S93, the respective pieces of cell
information (CI) are arranged into a table in the
writing order to create a cell information table (CIT).

In step S94, cell numbers (#n, #n+l, #n+2)
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constituting the sequence (Seqg-n) are extracted from the
cell information table (CIT) created in the above manner,

thereby determining the number of cells constituting the

sequence. In addition, a sequence reproduction time is

obtained from the total time (Tna + Tnb + Tnc) of the
éonstituent cells.

In step S95, the cell numbers based on the number
of cells constituting the sequence are stored in the
order in which the pieces of cell information are
written, starting with #1, to create a cell reproduction
order list for determining the reproduction order of
sequences,-thereby creating cell reproduction order
lists, as shown'in FIGS. 41 to 44.

The pieces of information described above, i.e.,
the number of cells constituting the sequence, the
sequence reproduction time, énd the cell reproduction
order list, etc., are combined into sequence information
(S8I) #n. |

In step S96, the next sequence is created in the
same manner as described above.

When there is no sequence to be created, all pieces
of sequence information (SI) are stored in the sequence
information table (SIT), with humbers being assigned
thereto in the writing order from #1. The sequence
creation processing is completed.

Finally, the total number of sequehces, the start

position of the sequence information table, the start
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position of each sequence information, the start
position of the cell information table are stored at
predetermined locations in the file mahagement table to
create a file.

FIG. 46 shows a modificétion of FIG. 12. In the
examplé of FIG. 46, the file of FIG. 11 is constituted
by a plurality of video object sets VOBS; the sequence,
by a plurality of video objects VOB; the program, by a
plurality of cells; the cell, by various data packs (NAV
pack containing navigation data, video pack containing
main picture data, SP pack containing sub-picture data,
audio pack containing voice/sound data, and so on); and
each of the data packs, byla pack header and one or more
data packets.

FIG. 47 is a block diagram for explaining a case
wherein data is played back or reproduced from a super
high density optical disk in which video information
encoded according to the present invention is recorded.
The reproduced data is directly on-aired or distributed
via cables, and the on-aired or cable-distributed data
is decoded at a user side or at a subscriber side. The
parental control of the present invention is performed
at a parental controller in the receiver side.

More specifically, in FIG. 47, optical disk player
300 basically has the same configuration as a conven-
tional optical disk playback apparatus (such as a

compact disk player or a laser disk player). However,
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optical disk player 300 has a special configuration that
a digital signal, obtained before decoding the"
information (i.e., a bare encoded_digital signal), can
be output from inserted optical disk OD. Since the
encoded digital signal is compressed, the transmission
bandwidth necessary to the encoded digital signal can be
narrower thah that necessary to noﬁ-compressed data.

The compreésed digitai.signal from optical disk
player 300 is on-aired or is output io a communication
cable, via modulator/transmitter 210.

The on-aired compressed digital signal or the
cable~-output compressed digital signal is receivedlby
receiver/demodulator 400 of a user or subscriber.

Receiver 400 is provided with a decoder and a

parental processor. The décoder'of receiver 400 decodes

the compressed digitai signal having been received and
demodulated. The parental processor of receiver 400 is
responsive to the parental control code in the decoded
data. The parental'prOCesso: executes, baséd on this
parental control code, the multi-level parental control
as explained with reference to the flow charts of |
FIGSt 29 to 32. According to the result of the executed
parental control, the parental processor outputs video
information containing the original data before encoded
which is allowed to be reproduced or presented.

FIG. 48 explains the process of writing to a

read/write optical disk an encoded program source with
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parental information and the proceés of reading from the
read/write optieal disk the program source with parental 
information.

Encoder 500 of FIG. 48 is so constructed that it
performs the processing of FIGS. 29 to 32 based on a
software or hardware (containing a firmware or wired-
logic circuits).

The record signal encoded by encoder 500 is
subjected to, for example, a (2,7) RLL modulation at
modulator/laser driver 702. The modulated record signal
is sent from laser driver 702 to a high-power laser
diode mounted in optical head 704. A particular pattern
corresponding to the record signal is written in a
magneto-optical disk or phase-change optical disk OD by
means of the recording laser from optical head 704.

Thereafter, the information written in. disk OD is
read by a laser'pickup‘of optical head 706. The read
information is then demodulated at demodulatoxr/error
correction circuit 708 in which an error correction is
performed, if necessary. The demodulated and error-
eorrected signal is subjected to various data processing
at data processor 710 for audio/video information, so
that information, equiralent to the original information
before recording, is played back or reproduced.

‘Data processor 710 includes a parental processing
portion for executing a parental control corresponding

to the flow charts of FIGS. 29 to 32.
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FIG._49 shows a block diagram wherein various data
pieces with paréntal information are communicated
betwéen tﬁo arbitrary computers via a communication
netwbrk (e.g., an internet).

User #1 having user’s source #1, which is managed
by a host compﬁter (not shown), has persohal computer
5001. Various input/output devices 5011 and various
external memory units 5021 are connected to computer
5001. Modem card 5031 incorpdrating the encoder and the
decoder of the present invention and having a function
required for communication is inserted in an internal
slot (not shown) of personal computer 5001.

Similarly, user #N having user'’s source #N has

" personal computer 500N. Various input/output devices

501N and various external memory units 502N are con-
nected to computer 500N. Modem card $503N incorporating
the encoder and the decoder of the present invention and
having a fﬁnction required for communication is inserted
in an internal slot (not shown) of personal computer
500N.

Assume that user #1 operétes computer 5001 to
communicate with computer 500N of another user #N
through line 600 such as an internet. In this case,
since both users #1 and #N have modem cards 5031 and
503N incorporating the encoders and the decoders,
compreséed image data can be efficiently exchanged

within a short period of time.
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According to the system of FIé. 49, respective
computers (5001, 500N, etc.)_canlperform a multi-level
parental cbntrol as described with reference to the flow
charts of FIGS. 29 to 32 on the basis of software. |

For instance, assume that a catalog of adult goods
for a mail order sale is circulated in an electric
market én_the internet. In this case, if the catalog

(or order sheet) of that goods is subjected to the

parental restriction of a prescribed parental control

level, any unsuitable access by persons under age (or

‘'children) to that goods can be prevented.

FIG. 50 shows an outline of an IC device containing
parental processor which exeéutes parental control and
its related processing with respect to FIGS. 29 to 32.
Thus, the parental controller based on the present
invention can be reduced to practice, with necessary
peripheral circuits, in the form of a semiconductor IC.
Such an IC can be used in various instruments or devices,
thereby providing various parental controllable
instruments/devices.

FIG. 51 explains a hierarchical data structure
constituted by a volume, title sets, program chains, and
so on, wherein parental information is assigned only to
two hierarchical levels (title set level and program
chain level in this example).

More specifically, one or more title sets each

having parental ID’s (parental codes) are arranged under
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the level of a volume_manager {(VMG), one or more program
chains each having parental Ib's (parental codes) are
arranged under the level of the title set, and disk/data
search informatioﬁ DSI or playback/presentation control
information PCI without parental ID’s (parental codes)
are arranged under the level of the program chain.

Note that, in the case of FIG. 1é, the numbex of
the hierarchical levels of parental information is three
(sequence level, cell level, and GOP level). and the
three-level parentAI control is performed according to
the flow charts of FIGS. 29 to 32.

On the other.hand, in the case of FIG. 51, a two-
level parental control is performed. This can be
achieved by removing, for example, the GOP level
parental processing from the flow chart of FIG. 29. 1In
this case, parental control of the title set level can
be performed by a manner similar to FIG. 30, and
parental control of the program chain level can be
performed by a manner similar to FIG. 31.

_ FIG. 52 explains a plurality of different parental
levels which vary for countries.

More specifically, country codes (of Japan, USA,
France, etc.) are assigned'to the volume manager (VMG)
of FIG. 51. Each of the coﬁntry codes is provided with
not higher than 8 parental levels for various parental
restrictions (which maf vary for respective country

codes) .
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Assigned to each parental level are corresponding
voiume manager (VMG) and corresponding one or more video
title sets (VTS#1 TO VTS#n).

Thus, a manher of applying the parental
restrictions can be modified in detail according to the
country (or area). For this reason, even if all
programs (containing specific video/audio to be
restricted to produce in certain country or inhibited to
playback for chiidren) are recorded in super-high
density optical disk 10, actually-reproducible programs
from that disk can be changed depending on the country
(or area). |

For instance, in Japan, a person of 18 years old or
more adult can playback the programs of parental levels
#1 to #6 from disk 10, but the programs of higher than
level #6 cannot. However, in USA, since the parental
coding differs from Japan) an adult or grown-up person
(20 or higher years old) can playback the programs of
level #7 and #8 from the same disk 10.

'As described above, pieces of parental information.
of the sequence, cell, and GOP levels are written with
respect to pictures of which reproduction must be
restricted. Even if, therefore, a reproduction skip is
caused by a shock, vibrations, or.the like, the parental
attribute of the resultant picture can be easily
discriminatéd at the cell or GOP level. This allows

reliable parental control on the reproduction side.
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In imposing a restriction on reproduction of a
movie or the like to be restricted, scenes to be
subjected to reproduction restriction are specified in
units of cells, and only the specified scenes can be
partially replaced with other scenes, instead of
inhibiting a whole title.

If a specific user cancels parental control, anyone
can listen to the sounds of reproduced pictures and
watch the pictures without parental control.

In the above embodiment, an optical disk having a
high recording density is used as a recording medium.
However, the present invention can be applied to
recording media other than an optical disk, e.g., a
magnetic disk and a fecording medium capable of a high-
density fecording operation by another physical meéns.

Other targets, except for video data (movies) and
audio data, of parental control for restricting or
inhibiting the playback or use are character data, still
picture data, computer progfams (game programs), and so
on.

Industrial Applicability

As has been described in detail above, according to
the present invention, thére is providéd a recordiné
medium which allows management and discrimination at a
parental level on the repréduction side, in particular,
a recording apparatus for recording data on the

recording medium, a recording method therefor,
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a reproduction apparatus for reproducing data from the

' recording medium, and a reproduction method therefor.
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CLAIMS

1. A recording medium having a management area and
a data afea,

wherein at least one prescribed data piece is
recorded in the data area, and

‘restriction information for selectively restricting
reproduction or presentation of the prescribed data
piece is recorded in the management area.

2. The medium of claim 1, wherein the restriction

information includes one or more parental levels each

.defining a degree of restricting reproduction or

presentation of the prescribed data piece.

3. The medium of claim 1, wherein the restriction
information is constituted by a hierarchical structure
with respect to two or more degrees of restricting
reproducfion or presentation of the prescribed data
piece.

4. The medium of claim 1, wherein the data area
includes another data piece which can be reproduced .or
presented in place of the prescribed déta being
restricted by the restriction information.

5. A recording medium having a management area and
a data area,

wherein at 1éast one prescribed data piece as well
as restriction information for selectively restricting
reproduction or presentation of the prescribed data

piece is recorded in the management area.

U O A
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6. The medium of claim 5, wherein the restriction
information includes one or more éarental levels each
defining a degree of reétricting reproduction or
presentation of the prescribed data piece.

7. The medium of claim 5, wherein the restriction
information is constituted by a hierarchical structure
with respect to two or more degrees of restricting
reproduction ‘'or presentation of the prescribed data
piece.

8. The medium of claim.5, wherein the data area
includes anéther data piece which can be repioduced or
presented in place of the prescribed data being
restricted by the restriction information.

9. A recording medium having a management area and
a data area,

wherein the data area is formed of a hierarchical
structure such that the data area includes one or more
sequenceé, each sequence includes one or more programs,
each program inc1udes one or more cells, and each cell
includes one or more packs,

.wherein one or more prescribed data pieces are
recorded in some of the packs,

wherein management information for managing the
sequences,.the programs, the cells, and the packé in the
data area is recorded in the management area, and

wherein restriction information for selectively

restricting reproduction or presentation of the
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prescribed data pieces of at least one sequeﬁce unit in
the data area is also recorded in the management area.

10. A recording medium héving a management area and
a data area,

5 ;wherein the data area is formed of a hierarchical
structure such that the data area includes one or more
sequences} each sequence includes one or more programs,
each program includes one or more cells, and each cell
includes one or more packs,

10 wherein one or more prescribed data pieces are
recorded in some of the packs,
wherein management information for managing the
sequences, the programs, the cells, and the packs in thé
data area is recorded in fhe management area, and
15 wherein restriction information for selectively
| restricting reproductidn or presentation of the
prescribed data pieces of at least one cell unit in the
data area is also'recorded in the management area.
11. A recording medium having a management area and
20 a data area, | |
wherein the data area is formed of a hierarchical
structure such that the data area includes one or more
video title sets, each video title set includes one or
more video object sets, each video object set includes
25 one or more video objects, each video object includes
one or more cells, each cell includes one or more_video

object units, and each video object unit includes one or

* [ L M S *
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more packs,

wherein one or more video data pieces are recorded

~ in some of the packs,

wherein management information for managing the
video object sets, the video objects, the cells, and the
packs in the data area is recorded iﬁ the management
area, and

wherein restriction information for selectively
restricting reproduction or presentation of the video
data pieces in the data area is also recorded in the
management area.

12. A recording medium having a management area and
a data area,

wherein the data area is formed of a hierarchical
structure such that the data area includes one or more
video title sets, each video title set includes one or
more video object sets, each video object set includes
one or more video objects, each video object includes
one or more cells, each cell includes one or more video
object units, and each video object unit includes one or
more packs,

wherein one or more video data pieces are recorded
in some of the packs,

wherein restriction information for selectively
restricting reproduction or presentation of the video
data pieces in the data aréa is also recorded in the

packs, and _ _ -

AU
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wherein ménagement information for managing the
video object sets, the video objects; the cells, and the
packs in the daté area is.recorded in the management
area. |

13. A recording medium having a management area and
a data area,

wherein the data area is formed of a hierarchical
structure such that the data area includes one or more
video title sets, each video title set includes one Or
more video object sets, each video object set includes
one or more video objects, each video object includes
one or more celis, each cell includes one or more video
object units, aﬁd each video object unit includes one or
more packs,

wherein one or more video data pieces are recorded
in some of the packs,

wherein management information for managing the-
video object sets, the video objects, the cells, and the
packs in the data area is recorded in the management
area; and

wherein restriction information for selectively
restricting reproduction or presentation of the video
data pieces in unit of the video object unit is also
recorded in the management area.

l4. A recording medium having a managemenf area énd
a data area,

wherein the data area is formed of a hierarchical
[ — _
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structure such that the daté area includes one or more
video title sets, each video title set includes one or
more video object sets, each video object set includes
one or more video objects, each video object includes
one or more cells, each cell iﬁcludes one or more video
object units, and each video object unit includes one or
more packs,

wherein one or more video data pieces are recorded
in some of the packs,

wherein restriction information for selectively
restricting reproduction or presentation of the wvideo
data piéces in unit of the video object unit is also
recorded in the packs, and

wherein managemeﬂt information foi managiﬁg the
video object sets, the video objects, the cells, and the
packs in the data area is recorded in the management
area.

15. A recording medium ha#ing a management area and
a data area,

wherein the data area is formed of a hierarchical

‘structure such that the data area includes one or more

sequences, each sequence includes one or more programs,
each program includes one or more cells, and each cell
includes one or more packs,

wherein one or more presCribed.data pieces are
recorded at the data area in unit of the packs,

wherein restriction information for selectively
S ———
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restricting feproduction or presentation of the
prescribed data pieces is also recorded in the data area
in unit of the packs, and

wherein management information for managing the
sequences, the programs, the célls, and the packs in the
data area is recorded in the management area.

16. A recording medium having a management area and
a data area,

wherein the data area is formed of a hierarchical
structure such that the data area includes one or more
sequences, each sequence includes one or more programs,
each program includes_one or more cells, and each cell
includes one or more packs,

wherein one or more prescribed data pieces are
recorded in some of the packs,

wherein management information for managing the
sequences, the programs, the cells, and the packs in the
data area is recorded in the management area, and

wherein restriction information for selectively

restricting reproduction or presentation of the

. prescribed data pieces of at least one sequence unit and

- of at least one cell unit in the data area is also

recorded in the management area.

17. A recording medium having a management area and

a data area,

wherein the data area is formed of a hierarchical

structure such that the data area includes one or more
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sequences, each sequence includes one or more programs,
each program includes one or more cells, and each gell
includes one or more packs,

wherein one or more prescribed data piecés are
recorded at the data area in unit of the packs,

wherein restriction information for selectively
restricting reproduction or presentation of the
prescribed data pieces is also recorded in the data area
in unit of the packs,

wherein management information for managing the
sequences, the programs, the cells, and the packs in the
data area is recorded in the management area, and

wherein.restriction information for selectively
restricting reproduction or presentation of the
prescribed data pieces of at least one sequence unit in
the data area is also recorded in the management area.

18. A recording medium having a management area and
a data area,

wherein the data area is formed of a hiexarchical
structure such that the data area includes one or more
sequenceé, each sequence includes one or more programs,
each program includes one or more cells, and each cell
includes one or more packs,

wherein one or more prescribed data pieces are
recorded at the data area in unit of the packs,

wherein restriction information for selectively

restricting reproduction or presentation of the
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prescribed data pieces is also recorded in the data area
in unit of the packs,
wherein management information for managing the
sequences, the programs, the cells, and the packs in the
5 data area is recorded in the management area, and
wherein restriction inforhation for selectively
‘restricting reproduction or presentation of the
prescribed data pieces of at.least one cell unit in thé
data area is also recorded in the management area.
10 . 19. A recording medium having a management area and
a data area, |
wherein the data area is formed of a hierarchical
structure such that the data area includes one or more
sequences, each sequence includes one or more programs,
15 each'program includes -one or more cells, and each cell
includes one or more packs,
wherein one or more prescribed data pieces are
recorded at the data area in unit of the packs,
wherein restriction information for selectively
20 - restricting reproduction or presentation of the
prescribed data pieces is also recorded in the data area
in unit of the packs,
wherein management information for managing the
sequences, the programs, the cells, and the packs in the
25 data area is recorded in the management area, and
wherein restriction information for selectively

restricting reproduction or presentation of the
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prescribed data pieces of at least one sequence unit and
of at least one cell unit ip the data area is also
recorded in the management area.

20. A recording medium having a management area and

5 a data area,

wherein at least one video/computer image data
piece is recorded in the data area,

wherein at least one audio data piece, which can be
reproduced when the video/computer image data piece is

10 reproduced or presented, is also recorded in the data
area, and

wherein restriction information for selectively
restricting reproduction or presentation of the
video/computer image data piece and audio data piece are

15 recorded in the managemént area. |

21. A recording medium having a management area and
a data area,

wherein at least one video/computer image data
piece is recorded in the data area,

20 wherein at least one audio data piece, which can be
reproduéed when.the video/computer image data piece is
reproduced or presented, is also recorded in the data
area, and

wherein restriction information for selectively

25 restricting reproduction or presentation of the

video/computer image data piece and audio data piece are

also recorded in the data area.

* [ L n S *
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22. A recording medium having a management area and

.

a data area,

wherein the data area is formed of a hierarchical
structure such that the data area includes one or more
sequences, each sequence includes one or more programs,
each program includes one or more cells, and each cell
includes one or more packs,

wherein a video/computer image data piece or at
least an audio data piece, which can be reproduced when
the video/cémputer image data piece is reproduced or
presented, is recorded in any of the packs,

wherein management information for managing the

- sequences, the programs, the cells, and the packs in the

data area is recorded in the managemént area, and

wherein restriction information for selectively
restricting reproduction or presentation of the
video/computer image data piece and audio data'piece of
at ieast one sequence unit in the data area is also
recorded in the management area.

23. A recording medium having a management area and
a data area, |

wherein the data area is formed of a hiefarchical
structure such that the data area includes one or more
sequencés, each sequence includes one or more programs,
each program includes one or more cells, and each cell
includes one or more packs,

wherein a video/computer image data piece or at

* ¢ L M S ®
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least an audio data piece, which can be reproduced when

 the video/computer image data piece is reproduced or

presented, is recorded in any of the packs,

wherein management information for managing the
sequences, the programs, the cells, and the packs in the
data area is recorded in the ﬁanagement area, and

wherein restriction information for selectively
restricting reproduction or presentation of the
video/computer image data piece and audio data piece of
at least one cell unit in the data area is also recorded
in the management area.

24. A recording medium having a management area and
a data area,

wherein the data area is formed of a hierarchical
structure such that the data area includes one or more
sequences, éach sequénce includes one or more programs,
each program includes one or more cells, and each cell
includes one or more packs,

wherein a video/computer image daté piece or at
least an audio data piece, which can be reproduced when
the video/computer image data piece is reproduced or
presented, is recorded in unit.of the packs,

wherein restriction information for selectively
restricting reproduction or presentation of the
video/computer image data piece and audio data piece in
unit of the packs is also recorded, and

wherein management information for managing the

* [ L M H *
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sequences, the programs, the cells, and the packs in the
data area is recorded in the management area.

25. A recording medium having a managément area and
a data area, . |

wherein the data area is formed of a hierarchical
structure such that the data area includes one or moré

sequences, each sequence includes one or more programs,

-each program includes one or more cells, and each cell

includes one or more packs,

wherein a video/computer image data piece or.at
least an audio data piece, which can be reproduéed when
the video/computgr image data piece is reproduced or
presented, is recorded in aﬁy of the packs,
. wherein management information for managing the
séquences, the programs, the cells, and.the packs in the
data area is.recorded in the management area, and

wherein restriction information for selectively
restricting reproduction or presentation of the
video/computer iﬁage data piece and audio data piece of
at least one sequence unit and of least one cell unit in
the data area is also recorded in the management area.

26. A recording medium having a management area and
a data area,

wherein the data area .is formed of a hierarchical
structure such that the data area includes one or more
sequences, each sequence inclﬁdés one or more programs,

each program includes one or more cells, and each cell

* c L M s *
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includes one or more packs,

wherein a video/computer image data piece ér at
least an audio data piece, which can be reproduced when
the video/computer image data piece is reproduced or
presented, is recorded in unit of the packs,

wherein restriction information for selectively
restricting reproduction or presentation of the
video/computer image data piece and audio data piece in
unit of the packs is also recorded,

wherein management information for managing the

sequences, the programs, the cells, and the packs in the

data area is recorded in the management area, and

wherein restriction information for selectively
restricting reproduction or presentation of the
video/computer image data piece and audio data piece of
at least one sequence unit in the data area is also
recorded in the management area.

27. A recording medium having a management area and

‘a data area,

wherein the data area is formed of a hierarchical
structure such that the data area includes one or more
sequences, each sequence includes one or more programs,
each program includes one or more cells, and each cell
includes one or more packs,

wherein a vidéo/computer image data piece or at
least an-audio data piece, which can be reproducéd when

the video/computer image data piece is reproduced or

* c L L] S *
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presented, is recorded in unit of fhe packs,

wherein restriction information for selectively
restricting reproduction or presentation of the
video/computer image data piece and audio data piece in
unit of the packs is also recorded,

wherein management information for managing the
sequences, the programs, the cells, and the packs in the
data area is recorded in the management area, and

wherein restriction information for selectively
restricting reproduction or presentation of the
video/computer image data piece and audio data piece of
at least one cell unit in the data area is also recorded
in the management area.

28. A recording medium having a management area and
a data area,

wherein the data.area is formed of a hierarchical
structure such that the data area includes one or more
sequences, each sequence includes one or more programs,
each program includes one or more cells, and each cell
includes one or more packs,

wherein a video/computer image data piece or at
least an audio data piece, which can be reproduced when
the video/computer image data piece is reproduced or
presented, is recorded in unit of the packs!

wherein restriction informatibn for selectively
restricting reproduction or presentation of the

video/computer image data piece and audio data piece in

TR O O
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unit of the packs is also recorded,

wherein management information for managing the
sequences, the programs, the cells, and the packs in the
data area is recorded in the management area, and

wherein resfriction information for selectively
restricting reproduction or presentation of the |
video/computer image data piece and audio data. piece of
at least one sequence uriit and of at least one cell unit
in the data area is also recorded in the management area.

29. A recording medium having a management area and
a data area, |

wherein at least one main data piece is recorded in
the data area, |

wherein at least one auxiliary data piece, which
can be reproduced when the main data piece is reproduced
or preseénted, is also recorded in the data area, and

wherein restriction information for selectively
restricting reproduction or presentation of the main
data piece and auxiliary data piece are recorded in the
management area.

30. A recording medium having a management area and
a daté area,

wherein at least one main data piece is recorded in
the data area,

wherein at least one auxiliary data-piece/ which
can be reproduced when the main data piece ié reproduced

or presentéd, is recorded in the data area, and

* c L N S *
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wherein restriction information for selectively
restricting reproduction or presentation of the main
data piece and auxiliary data piece are also recorded in
the data area.

31. A recording medium having a management area and
a data area,

wherein the data area is formed of a hierarchical
structure such that the data area includes one or more
sequences, each sequence includes one or more programs,
each pxogrém includes one or more cells, and each cell
includes one or more packs,

wherein a main data piece or at least an auxiliary
data piece, which can be repioduced when the main data
piece is reproduced or presented, is recorded in any of
the packs,

wherein management information for managing the
sequences, the programs, the cells, and the packs in the
data area is recorded in the management area, and

wherein restriction informatioh for selectively
restricting'reproduction or presentation of the main
data piece and auxiliary data piece of at least one
sequence unit in the data area is also recorded in the
management area.

32. A recording medium having a management area and
a data area,

wherein the data area is formed of a hierarchical

structure such that the data area includes one or more
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includes one or more programs,

each program includes one or more cells, and each cell

includes one or more packs,

wherein a main data piece or at least an auxiliary

data piece, which can be

reprodﬁced when the main data

.piece is reproduced or presented, is recorded in any of

the packs,

wherein management information for managing the

sequences, the programs,
data area is recorded in

wherein restriction
restricting reproduction
data piece and auxiliary
unit in the data area is

area.

the cells, and the packs in the
the management area, and

information for selectively

.or presentation of the main

data piece of at least one cell

also recorded in the management

33. A recording medium having a management area and

a data area,

wherein the data area is formed of a hierarchical

structure such that the data area includes one or more

sequences, each sequence includes one or more programs,

each program includes one or more cells, and each cell

includes one or more packs,

wherein a main data piece or at least an auxiliary

data piece, which can be reproduced when the main data

piece is reproduced or presented, is recorded in unit of

the packs,

wherein restriction

information for selectively
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restricting reproduction or presentation of the ﬁain
data piece and auxiliary data piece in unit of.the packs
is also recorded, and

wherein management information for managing the
sequences, the programs, the cells, and the packs in the
data area is recorded in the management area.

34. A recording medium having a manggement area and
a datalarea,

wherein the data area is formed 6f a hierarchical
structure such that the data area includes one or more
sequences, each sequence includes one or more programs,
each program includes one or more cells, and each cell
includes one or more packs,

wherein a ﬁain data piece or at least an auxiliary
data piece, which can be reproduced when the main data

piece is reproduced or presented, is recorded in any of

the packs,

wherein management information for managing the
sequences, the programs, the cells, and the packs in the
data area is recorded in the management area, and

wherein restriction information for selectively
restricting reproduction or presentation of the main
data piece and auxiliary data piece of at least one
sequence unit and of at léast one cell unit in the data
area is also recorded in the management area.

35. A recording medium having a management area and

a data area,
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wherein.the data area is formed of a hierarchical
structure such that the data area includes one or more
sequences, each sequence includes one or more programs,
each program includes one or more cells, and each cell
includes one or more packs,

wherein a main data piece or at least an éuxiliary
data piece, which can be reproduced when the main data
piece is reproduced or presented, is recorded in unit of
the packs,

wherein restriction information for selectively
restricting reproduction or presentation of the main
data piece and auxiliary data piece in unit of the packs
is also recorded,

wherein management information for managing the
sequences, the programs, the cells, and the packs in the
data area is recorded in the management area, and

wherein restriction information for selectively
restricting reproduction or preséntation of the main
data piece and auxiliary data piece of at least one
sequence unit in the data area is also recorded in the
management area.

36. A recording medium having a management area and
a data area,

wherein the data area is formed of a hierarchical
structure such that the data area includes one or more
sequences, each sequence includes one or more programs,

each program includes one or more cells, and each cell

_—
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includes one or more packs,

. wherein a main data piece or at least an auxiliary
data piece, which can be reproduced when the main data
piece is reproduced or presented, is recorded in unit of
the packs,

wherein restriction information for selectively

restricting reproduction or presentation of the main

data piece and auxiliary data piece in unit of the packs
is also recorded,

wherein management information fér managing the
sequences, the programs, the cells, and fhe packs in the
data area is recorded in the management area, and

wherein restriction information for selectively
restricting reproduction or presentation of the main
data piece and auxiliary data piece of at least one cell
unit in the data area is also recorded in the management
area.

37. A recording medium having a management area and
a data area,

wherein the data area is formed of a hierarchical
structure such that the data area includes one or more
sequences, each sequence includes one or more programs,
each program includes one or more cells, and each cell
includes one or more packs,

wherein a main data piece or at least an auxiliary
data piece, which can be reproduced when the main data

piece is reproduced or presented, is recorded in unit of
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the packs,

wherein restriction information for selectively
restricting reproduction or presentation of the main
data piece and auxiliary data piece in unit of the packs
is also recorded,

wherein management information for managing the
sequences, the progréms, the cells, and the packs in the
data area is recorded in the management area, and

wherein restriction information for selectively
restricting reproduction or presentation of the main
data piece and auxiliary data piece of at least oﬁe
sequence unit and of at least one cell unit in the data
area is also recorded in the management area;

38. The medium of any of claims 20 to 37, wherein
the restriction information includes one or more
paréntal lévels each defining a degree of restricting
reproduction or presentation of the recorded data piece.

39. The medium of any of claims 20 to 37, wherein

‘the restriction information is constituted by a

hierarchical structure with respect to two or more
degrees of restricting'reproduction or presentation of
the recorded datalpiece.

40. A system for broadcasting or communicating
information including a management area and a data area,
wherein at least one prescribed data ?iece is

recorded in the data area, and

restriction information for selectively restricting
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reproduction or presentation of the prescribed data
piece is recorded in the-managemept area.

41. The system of claim 40, wherein the restriction
information includes one or more parental levels each
defining a degree.of restricting reproduction or
presentation of the prescribed data piece.

42, The system of claim 40, wherein the restriction
information is constituted by a hierarchical structure
with respect to two or moré degréés of restricting
reproduction or presentation of the prescribed data
piece.

43. The system of claim 40, wherein the data area
includes another data piece which can be reproduced or
presented in place of the prescribed data being
restricted by the restriction information.

44. A system for broadcasting or communicating
information including a management area and a data area,

wherein at least one prescribed data piece as well
és restriction information for selectively restricting
reproduction or presentation of the prescribed.data
piece is recorded in the management area.

45. The system of claim 44, wherein the_restriction
information includes one or more parental levels each
defining a degree of restricting reproducfion or
presentation of the.prescribed data piece.

46. The system of claim 44, wherein the restriction

information is constituted by a hierarchical structure
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with respect to two or more degrees of restricting
reproduction or presentation of the prescribed data
.piece.

47. .The system of claim 44, wherein the data area
includes another data piece which cah be reproduced or
presented in place of the prescribed data being
restricted by the restriction information.

48. A system for broadcasting or communicating
information including a management area and a data area,

wherein the data area is formed of a hierarchical
structure such that the data area includes one or more
sequences, each sequence includes one or more programs, .
each program includes one or more cells, and each cell
includes one or more packs, |

wherein one or more preécribed data pieces are
recorded in some of the packs,

wherein management information for managing the
sequences, the programs, the cells, and the packs in the
data area is recorded in the management area, and

wherein restriction information for selectively
restricting reproduction or presentation of the
prescribed data pieces of at least one sequence unit in
the data area is also recorded in the management area.

49. A system for broadcasting or communicating
information including a management area and a data area,

wherein the data area is formed of a hierarchical

structure such that the data area includes one or more
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sequences, each sequence includes one or more programs,
each program includes one or more cells, and each cell
includes one or more packs,

wherein one of more prescribed data pieces are
recorded in some of the packs,

wherein management information for managing the.
sequences, the programs, the cells, and the packs in the
data area is recorded in the management area, and

wherein restriction information for selectively
restricting reproduction or presentation of the
prescfibed data pieces of at least one cell unit in the
data area is also recorded in the management~area.

50. A system for broadcasting or communicating

~ information including a management area and a data area, .

wherein the data area is formed of a hierarchical
structure such that the data area includes one or more
video title sets, eaéh video title set includes one or
more video object sets, each video object set includes
one or more video objects, each video objeét includes
one or more cells, each cell includes one or more video
object units, and each video object unit includes one or
more packs,

wherein one or more video daté pieces are recorded
in some of the packs,

wherein management information for managing the
video object sets, the video objects, the cells, and the

packs in the data area is recorded in the management
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area, and

wherein restriction infﬁrmation for selectively
restricting reproduction 6r presentation of the video
data pieces in the data area is also recorded in the
management area.

51. A system for broadcasting or communicating
information including a management area and a data area,

wherein the data area is formed of a hierarchical
structure such that the data area includes one or more
video title sets, each video title set includes one or
more video object sets, each video object set includes
one or more video objects, each ﬁideo object includes
one or more cells, each cell includes one or more video
object units, and each video object unit includes one or
more packs,

wherein one or more video data pieces are recorded
in some of the packs,

wherein restriction information for selectively
restricting reproduction or presentation of the video
data pieces in thée data area is also recorded in the
packs, and

wherein management information for managing the
video object sets, the video objects, the cells, and the
packs in the data area is recorded in the management
area.

52. A system for broadcasting or communicating

information including a management area and a data area,
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wherein the data area is formed of a hierarchical
structure such that the data area includes one or more
video title sets, each video title set includes one or
more video object sets, each video opject set includes
one or more video objects, each video object includes
one or more cells, each cell includes one or more video
object units, and each video object unit includes one or
more packs,

wherein_one or more video data pieces are recorded
in some of the packs,

wherein management information for managing the
video object seté; the video objects, the cells, and the
packs in the data area is recorded in the management
area, and |

wherein restriction information for selectively
rest;icting reproduction or presentation of the video
data pieces in unit of the video object unit is also
recorded in the management area.

53. A system for broadcasting or communicating
information including a management area and a data area,

wherein the data area is formed of a hierarchical
structure such that the data area includes one or more
video title sets, each video title set includes one or
more video object sets, each video object set includes
one or more video objects, each video 6bject includes
one or more cells, each cell includes one or more video

object units, and each video object unit includes one or
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more packs,

.wherein one or more video data pieces'are recorded
in some of the packs,

wherein restriction information for selectively
restricting reproduction or presentation of the video
data pieces in unit 6f the video object unit is also
recorded in the packs, and

wherein management information for managing the
video object sets, the video objects, the cells, and the
packs in the data area is recorded in the management
area.

54. A system for broadcasting or communicating
information including a management area and a data area,

wherein the data area is formed of a hierarchical
structure such that the data area includes one or more
sequences, each séquence includes one or more programs,
each program includes one or more cells, and each cell
includes one or more packs,

wherein one or more prescribed data pieces are
recorded at the data area in unit of the packs,

wherein restriction information for selectively
restrigting reproduction or presentation of the
prescribed data pieces is also recorded in the data area
in unit of the packs, and

whereih managément information for managing the
sequences, the programs, the cells, and the packs in the

data area is recorded in the management area.
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55. A system for broadcasting or communicating
information including a management area and a data area,

wﬁerein the data area is formed of a hierarchical
structure such that the data area includes one or more

5 sequences, each sequence includes one or more programs,

each program includes one or more cells, and each cell
includes one or more packs,

wherein one or more prescribed data pieces are
recorded in some of the packs,

10 wherein management information for managing the
sequences, the programs, the cells, and the packs in the
data area is recorded in the management area, and

wherein restriction information for selectively
restricting reproduction 6r presentation of the |

15 prescribed data pieces of at least one sequence unit and
of at least one cell unit in the data area is also
recorded in the management area.

56. A systeﬁ for broadcasting or communicating
information including a management area and a data area,

20 wherein the data area is.formed of a hierarchical
structure such that the data area includes one or more
sequences, each seguence includes one or more programs,
each program includes one or more cells, and each cell
includes one or more packs,

25 wherein one or more prescribed data pieces are
recorded at the data area in unit of the packs,

wherein restriction information for selectively
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restricting reproduction or presentation of the
preécribed data pieces is also recorded in the data area
in unit of the packs,
wherein management information for managing the
5 sequences, the programs, the cells, and the packs in the
data area is recorded in the manégement area, and
wherein restriction iﬁformation for selectively
restricting reproduction or presentation of!the
prescribed data pieces of at ieast one sequénce unit in

10 the data area is also recorded in the management area.

57. A system for broadcasting or communicating
information including a management area and a data area,

wherein the data aréa is formed of a hierarchical
structure such that the data area includes one or more

15 sequences, each sequence includes one or more programs,
each program includes one or more cells, and each cell
includes one or more packs,

wherein one or more prescribed data pieces are
recorded at the data area in unit of the pécks,

20 wherein restriction information for selectivély
restricting reproduction or presentation of the
prescribed data pieces is also recorded in the data area
in unit of the packs, |

wherein management information for managing the

25 sequences, the programs, the cells, and the packs in the

data area is recorded in the managemeht area, and

wherein restriction information for selectively
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restricting reproduction or presentation of the
prescribed data pieces of at least one cell unit in the
data area is also recorded in the management area.

58. A system for broadcasting or communicating
information including a management area and a data area,

wherein the data areé is formed of a hierarchical
structure such that the data area includes one or more
sequences, each sequence includes one or more programs,
each program includes one or more cells, and each cell
includes 6ne or more packs,

wherein one or more prescribed data pieces are
recorded at the data area in unit of the packs,

wherein restriction information for selectively
restricting reproduction or presentation of the
prescribed data pieces ié also recorded in the data area
in unit of the packs,

wherein management information for managing the
sequences, the programs, the cells, and the packs in the
data area is recorded in the management area, and

wherein restriction information for selectively
restricting reproduction or presentation of the:
prescribed data pieces of at least one sequencé unit and
of at least one cell unit in the data area is also’
recorded in the management area.

59. A system for broadcasting or communicating
information including a management area and a data area,

wherein at least one video/computer image data
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piece is recorded in the data area,

wherein at least.one audio data piece, which can be
reproduced when the video/computer image data piece is
reproduced or presented, is also recorded in the data
area, andl

ﬁherein reétriction information for selectively
restricting reproduction or presentation of the
video/computer image data piece and audio data piece are
recorded in the management area.

60. A system for broadcasting or communicating.
information including a management area and a data area,
wherein at least one video/computer image data

piece is recorded in the data area,

.wherein at least one audio data piece, which can be
repfoduced when the video/computer image data piece is
reproduced or presented, is also recorded in the data
area, and - |

wherein restriction information for selectively
restricting reproduction or presentation of the
video/computer image data piece and audio data piece are
also recorded in the data area.

61. A system for broadcasting or communicating
information inéluding a management area and a data area,

wherein the data area is formed of a hierarchical
structure such that the data area includes.one or more
sequences, each sequence includes one or more programs,

each program includes one or more cells, and each cell
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includes one or more packs,
wherein a video/computer image data piece or at

least an audio data piece, which can be reproduced when

" the video/computer image data piece is reproduced or

presented, is recorded in any of the packs,
wherein management information for managing the
sequences, the programs, the cells, and the packs in the
data area is recorded in the management area, and
wherein restriction information for selectively
restricting reproduction or presentation of the

video/computer image data piece and audio data piece of

at least one sequence unit in the data area is also

reéorded in the management area.

62. A system for broadcasting or communicaiing
information including a management area and a data area,

wherein thé data area is formed of a hierarchical
structure such that the data area includes one or more
sequences, each sequence includes one or more programs,
each program includes one or more cells, and each cell
includes one or more packs, |

wherein a video/computer image data piece or at
least an audio data piece, which can be reproduced when
the video/computer image data piece is reproduced or |
presented, is recorded in any of .the packs,

wherein management information for managing the
sequences, the programs, the cells, and the packs in the

data area is recorded in the management area, and
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wherein restriction information for seléctively
restricting reproduction or presentation of the
video/computer image data piece and audio data piece of
at least one cell unit in the data area is also recorded
in the management area.

63. A system for broadcasting or communicating
information including a management area and a data area,

wherein the data area is formed of a hierarchical
structure such that the data area includes one or more
sequences, each sequence includes one or more programs,
each program includes one or more cells, and each cell
includes one or more packs,

wherein a video/computer image data piece or at
least.an audio data piece, which can‘be reproduced when
the video/computer image data piece'is repfoduced or
presented, is recorded in unit of the packs,

wherein restriction information for selectivelj

restricting reproduction or presentation of the

video/computer image data piece and audio data piece in

unit of the packs is also recorded,

wherein restriction information for selectively
restricting reproduction or presentation of the
video/computer image data piece and audio data piece in
unit of the packs is also recorded, and

wherein mahagement information for managing . the
sequences, the programs, the cells, and the.packs in the

data area is recorded in the management area.
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64. A system for broadcasting or communicating
information including a mahagement area and a data area,

wherein the data area is formed of a hierarchical
structure such that the data area includes one or more
seqﬁences, each sequénce includés one or more programs,
each program includes one or more cells, and.each cell
includes one or more packs,

wherein a video/computer image data piece or at
least an audio data piece, which can be repfoduced when
the video/computer image data piece is repfoduced or
presented, is recorded in any of the packs,

wherein managemént information for managing the
sequences, the programs, the cells, and the packs in the
data area is recorded in the management area, and

wherein restriction information for selectively
restricting reproduction or presentation of the
video/computer image.data piece and audio data piece of
at least one sequeﬁce unit and of least one ceil unit in
the data area is also recorded in the management area.

65. A system for broadcasting or communicating
information inéluding'a management area and a data area,

wherein the data area is formed of a hierarchical
structure such that the data area includes one or more
sequences, each sequence includes one or more programs,
each program includes one or more cells, and each cell

includes one or more packs,

wherein a video/computer image data piece or at
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least an éudio data piece, which can be reproduced when
the video/computer image daté piece is reproduced or
presented, is recorded in unit of the packs,
wherein restriction information for selectively
5 restricting reprodugtion or presentation of the
video/computer image data piece and audio data piece in
unit of the packs is also recorded,
wherein restriction information for selectively
restricting reproduction or presentation of the
10 | video/computer image data piece and audio data piece in
unit of the packs is also recorded, |
wherein management information for managing the
‘sequences, the programs, the cells, and the packs in the
data area is recorded in the management area, and
15 wherein restriction information for selectively
restricting reproduction or presentation of the
- video/computer image data piece and audio data piece of
at least one sequence unit in the data. area is also
recorded in the management area.
20 66. A system for broadcasting or éommunicating
information including a management area and a data area,
whérein the data area is formed of a hiérarchical
structure such that the data area includes one or more
sequences, each sequence includeS'one Or more programs,
25 each program includes one or more cells, and each cell

includes one or more packs,

wherein a video/computer image data piece or at
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least an audio data piece, which can be reproduced when
the video/computer image data piece is reproduced or
presented, is recorded in unit of the packs,

wherein restriction information for selectively
restricting reproduction or presentation of the
video/computer image data piece and audio data piece in
unit of the packs is also recorded,

wherein restriction information for selectively
restricting reproduction or presentation of the
video/computer image data piece and audio data piece in
unit of the packs is also recorded,

wherein management information for managing the
sequences, the programs, the cells, and the packs in the
data area is recorded in the management area, and

wherein restriction information for selectively
restricting reproduction or presentation of the
video/computer image data piece and audio data piece of
at least one cell unit in the data area is also recorded
in the management area.

67. A system for broadcasting or communicating
information including a management area and a data area,

wherein the data area is fofmed of a hierarchical
structﬁre such that the data area includes one or more
sequences, each sequence includes one or more programs,
each program includes one or more cells, and each cell
includes one or more packs,

wherein a video/computer image data piece or at
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least an audio data piece, which can be reproduced when
the video/computer image data piece is reproduced or
presented, is recorded in unit of the packs,

wherein restriction information'for selectively
restricting reproduction or presentation of the
video/computer image data piece and audio data piece in
unif of the packs is also recorded,

wherein management information for managing'the
sequences, the programs, the cells, and the packs in the
data area is recorded in the management area, and

wherein restriction information for selectively
restricting reproduction or presentation of the
video/computer image data piece and audio data piece of
at least one sequence unit and of at least one cell unit
in the data area is also recorded in the management area.

68. A system for broadcasting or communicating
information including a management area and a data area,

wherein at least one main data piece is recorded in
the data area, |

wherein at least one auxiliary data piece, which
cén be reproduced when the main data piece is reproduced
or presented, is also recorded ih the data area, and

wherein restriction information for selectively
restricting reproduction or presentation of ﬁhe main
data piece and auxiliary data piece aré recorded in the

management area.

69. A system for broadcasting or communicating
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information including a management area and a data area,

wherein at least one main data piece is recorded in
the data area, |

wherein at leést one auxiliary data piece, which
can be reproduced when the main data piece is reproduced
or presented, is recorded in the data area, and

wherein restriction information for selectively
restricting reproduction or presentation of the main
data piece and auxiliary data piece are also recorded in
the data area.

70. A system for broadcasting or communicating
information including a management area and a data area,

wherein the data area is formed of a hierarchical
structure such that the data area includes one or more
sequences, each sequence includes one or more programs,
each program includés one or more cells, aﬁd each cell
includes one or more packs,

wherein a main data piece or at least an auxiliary
data piece, which can be repﬁoduced when the main data
piece is reproduced or presented, is recorded in any of
the packs,

wherein management info;mation for managing the
sequences, the programs, the cells, and the packs in the
data area is recorded in the management area, and

wherein restriction information for selectively
restricting reproduction or presentation of the main

data piece and auxiliary data piece of at least one
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sequence unit in the data area is also recorded in the
management area.
~71. A system for broadcasting or communicating

information including a management area and a data area,

wherein the data area is formed of a hierarchical
structure such that the data area includes one or more
sequences, each sequence includes one or more programs,
each program includes one or more cells, and each cell
includes one or more packs,

wherein a main data piece 6r at least an auxiliary
data piece, which can be reproduced when the main data
piece is reproduced or presented, is recorded in any of
the packs,

wherein management information for managing the
sequences, the programs, the cells, and the packs in the
data area is recorded in the management area, and

wherein restriction information for selectively
restricting reproduction or presentation of the main
data piece and auxiliary data piece of at least one cell
unit in the data area is also recorded in the management
area.

72. A system for broadcasting or communicating
information including a management area and a data area,

wherein the data area is formed of a hierarchical
structure such that the data area includes one or more
sequences, each sequence includes one or more programs,

each program includes one or more cells, and each cell
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includes one or more packs,
wherein a main data piece or at least an auxiliary

data piece, which can be reproduced when the main data

‘piece is reproduced or presented, is recorded in unit of

the packs,

wherein restriction information for selectively
restricting reproduction or presentation of the main
data piece and auxiliary data piece in unit of the packs
is also recorded, and

wherein management information for managing the
sequences, the programs, the cells, and the packs in the
data area is recorded in the management area.

73. A system for broadcasting or communicating
information including a management area and a data area,

wherein the data area is formed of a hierarchical
structure such that the data area includes one or more
sequences, each sequence includes one or more programs,
each program includes one or more cells, and each cell
includes one or more packs,

wherein a main data piece or at least an auxiliary
data piece, which can be reproduced when the main data
piece is reproduced or presented, is recorded in any of
the packs,

wherein management information for managing the
sequences, the programs, the cells, and the packs in the
data area is recorded in the management area, and

wherein restriction information for selectively
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' restricting reproduction or presentation of the main

data piece and auxiliary data piece of at least one
sequence unit and of at least one cell unit in the data
area is also recorded in the management area.

74. A system for broadcasting or communicating
information ‘including a management area and a data area,

wherein the data area is formed‘of a hierarchical_
structure such that the data area includes one or more
sequences, each sequence includes one or more programs,
each program includes one or more éells, and each cell
includes one or more packs,

wherein a main data piece or at least an auxiliary
data piece, which can be reproduced when the main data
piece is reproduced or presented, is recorded in unit of
the packs,

wherein restriction information for selectively
restricting reproduction or presentation of the main
data piece and auxiliary data piece in unit of the packs
is also recorded,

wherein management information for managing the
sequences, the programs, the cells, and the packs in the
data area is recorded in the management area, and

wherein restriction information for selectively
restricting reproduction or presentation of the main
data piece and auxiliary data piece of at least one
sequence unit in the data area is also recorded in the

management area.
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f5._ A system for broadcasting or communicating
information including a management area and a data area,

wherein the data area is formed of a hierarchical
structure such that the data area includes one or more
sequences, each sequence includes one or more programs,
each program includes one or more cells, and each cell
includes one or more packs,

wherein a main data piece or at least an auxiliary
data piece, which can be reproduced when the main data
piece is reproduced or presented, is recorded in unit of
the packs,

wherein restriction information for selectively
restricting reproduction or presentation of the main
data piece and auxiliary data piece in unit of the packs
is also recorded,

wherein managemént information for managing the
sequences, the programs, the cells, and the packs in the
data area is recorded in the management area, and

wherein restriction information for selectively
restricting reproduction or presentation of the main
data piece and auxiliary data piece of at least one cell
unit in the data area is also recorded in the management
area. |

76. A system for broadcasting or communicating
information including a management area and a data area,

wherein the data aréa is formed of a hierarchical

structure such that the data area includes one or more
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sequences, each sequence includes one or more programs,
each program includes one or more cells, and each cell
includes one or more packs,

wherein a main data piece or at least an auxiliary
data piece, which can be reproduced when the main data
piece is reproduced or presented, is recorded in unit of
the packs,

wherein restriction information for selectively
restricting reproduction or presentation of the main
data piece and auxiliary data piece in unit of the packs
is also recorded,

wherein management information for managing the
sequences, the programs, the cells, and the packs in the
data area is recorded in the management area, and

wherein restriction information for selectively
restricting reproduction or presentation of the main
data piece and auxiliary data piece of at least one
sequence unit and of at least one cell unit in the data
area is also recorded in the management area.

77. The system of any of claims 59 to 76, wherein
the restriction information includes one or more
parental levels each defining a degree of restricting
reproduction or presentation of the recorded data piece.

78. The system of any of claims 59 to 76, wherein
the restriction information is constituted by a
hierarchical structure with respect to two or more

degrees of restricting reproduction or presentation of
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the recorded data piece.

79. A recordingJapparatus for recording prescribed
data in a recording medium having a management area and
a data area, said apparatus comprising:

means for supplying the prescribed data;

means for encoding the prescribed data supplied
from said supplying means;

means for creating restriction information for
restricting reproduction or presentation of the
prescribed data; and

means for recording the prescribed data encoded by
said encoding means in the data area of said recording
medium, and selectively recording the restriction
information created by said creating means in the
management area of said recording medium in
correspondence with the prescribed data.

80. The apparatus of claim 79, wherein the
restriction information includes one or more parental
levels each defining a degree of restricting
reproduction or presentation of the recorded data.

81. The apparatus of claim 79, wherein the
restriction information is constituted by a hierarchical
structure with respect to two or more degrees of
restricting reproduction or presentation of the recorded
data.

82. The apparatus of claim 79, wherein the data

area includes another data piece which can be reproduced
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or presented in place of the prescribed data being
restricted by the restriction information.

83. A recording apparatus for recording prescribed
data on a recording medium having a data area and a
management area, said data area being formed of a
hierarchical structure in which the data area is
provided for one or more sequences, eéch sequence is
constituted by one or more programs, each program is
constituted by one or more cells, and each cell is
constituted by ohe'or more packs to which the prescribed
data is recorded, and said management area being formed
of management information for managing the sequences,
the programs, the cells, and the packs of the data area,
and restriction information for selectively restricting
reproduction or presentation of data in the data area,
said apparatus comprising:

means for supplying the prescribed data;

means for encoding the prescribed data supplied
from said supplying means;

means for creating restriction information for
restricting reproduction or presentation of the
prescribed data of at least one sequence unit, of at
least one cell unit, or of one or more pack units; and

means for recording thé prescribed data encoded by
said encoding means in the data area of said recording
medium according to said hierarchical structure

constituted by the sequences, programs, cells, and packs,
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for selectively recording the restriction information in
the data area of said recording medium in unit of the
packs, and for selectively recording the restriction
information created by said creating means in the
management area of said recording medium in at least one
sequence unit and at least one cell unit.

é4. A'recording apparatus for recording video data
on a recording medium having a data area and a
ménagement area, said data areé being formed of a
hierarchical stfucture in which the data area is
provided for a video object set constituted by one or
more video objects, each video object is constituted by
one or more cells, each cell is constituted by one or
more video object units, each video object unit is
constituted by one or more packs to which various video
data pieces are recorded, and said management area being
formed of management information for managing the video
object set, video objects, cells, and video object units
in the data area, and restriction information for
selectively restricting reproduction or presentation of
data in the data area, said apparatus comprising:

means for supplying the video data;

means for encoding the video data supplied from
said supplying means;

means for creating restriction information for
restricting reproduction or presentation of the video

data in unit of at least one video object set, of at
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least one cell, of at least one video object unit, or of
one or more packs; and

means for recording the video data encoded by said
encoding-means in the data area of said recording medium
according to said hierarchical structure, for
selectively recording the restriction information in the
data area of said recording medium in unit of the packs,
and for selectively recording the restriction .
information created by said creating means to the
management area of said recording medium in at least one
video object set unit and at least one cell unit.

85. The apparatus of claim 83 or 84, wherein the
restriction information includes one 6r more parental
levels each defining a degree of restricting
reproduction or presentation of the recorded data.

86. The apparatus of claim 83 or 84, wherein the
restriction information is constituted by a hierarchical
structure with respect to two or more degrees of |
restricting reproduction or presentation df the recorded
data.

87. The apparatus of claim 83 or 84, wherein the
data area includes another data which can be reproduced
or presented in place of the recorded data being
restricted by the restriction information.

88. A recording apparatus for recording prescribed
data in a recording'medium having a management area and

a data area, said apparatus comprising:
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means for supplying the prescribed data;
means for encoding the prescribed data supplied:
from said supplying means;

means for creating restriction information for
restricting reproduction or presentation of the
prescribed data; and

means for recording the prescribed dat; encoded by
said encoding means in the data area of said recording
medium, and selectively recording the restriction
information created by said creating means in the data
area of said recording medium.

89. The apparatus of claim 88, wherein the
restriction information includes one or more parental
levels each defining a degree of restricting
reproduction or presentation of the prescribed data.

90. The apparatus of claim 88, wherein the
restriction information is constituted by a hierarchical
structure with respect to two or more degrees of

restricting reproduction or presentation of the
e

o

prescribed data.

91. A recording method for recording prescribed
data in a recording medium having a management area and
a data area, said method comprising the steps of:

supplying the prescribed data;
encoding the supplied prescribed data;
creating restriction information for restricting

reproduction or presentation of the prescribed data;
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recording the encoded prescribed data to the data
area of said recording hedium, and

sélectively recording the created restriction
information to the management area of said recording
medium in correspondence with the recording of the
prescribed data.

92. The method of claim 91, wherein the restriction
information includes one or more parental levels each
defining a degree of restricting reproduction or
pfesentation of the recorded data.

93. The method of claim 91, wherein the restriction
information is constituted by a hierarchical structure

with respect to two or more degrees of restricting

' reproduction or presentation of the recorded data.

94. The method of claiﬁ 91, wherein the data area
includes another data piece which can be reproduced or
presented in place of the prescribed data being
restricted by the restriction information.

95, A reproduction apparatus for reproducing
recorded data from a recording medium having a data area
and a management area, said data area having at least
one prescribed data, and said management area having
restriction information for selectively restricting
reproduction or presentaﬁion of the prescribed data in
the data area, said apparatus comprising:

means for reading the prescfibed data from the data

area of said recording medium and for reading the
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restriction information from the manégement area of said
recording medium;

means for inhibiting repréduction or presentation
of the prescribed data read by said reading means when
reproduction or presentation of the prescribed data is
inhibited by the restriction information read by said
reading means; and

means for converting the prescribed data read by
said reading means into a reproduction output when
reproduction or presentation of the video data is not
inhibited by the restriction information read by said
reading means.

96. The apparatus of claim 95, wheréin the
restriction information includes one or more parental
levels each defining a degree of restricting
reproduction or presentation of the prescribed data.

97. The apparatus of claim 95, wherein the data
area includes another data piece which can be reproduced
or presented in place of the prescribed data being
restricted by the restriction information.

98. A reproduction apparatus for reproducing
prescribed data from a recording medium having a data
area and a management area, wherein the data area is
formed of a hierarchical structure in which the data
area is provided for one or more sequences, each
sequence is constituted by one or more programs, each

program is constituted by one or more cells, and each
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cell is constituted by one or more packs, wherein the
prescribed data is recorded to the data area in unit of
packs, wherein restriction information for selectively
restricting reproduction or presentation of the
prescribed data of the packs is recorded to the data
area, wheréin management information for managing the
sequences, the programs, the cells, and the packs in the
data area are recorded to the management area, and
wherein restriction information for selectively
restricting reproduction or presentation of the
prescribed data of at least one sequence unit in the
data area is recorded to the management area, said
apparatus comprising:

means for reading\the prescribed data in the data
area of said recording medium according to said
hierarchical structure, for reading the restriction
information of the data area in unit of packs, and for
reading the restrictioh information of the management
area in at least one sequence unit and at least one cell
unit;

first inhibition means for, when reproduction or
presentation of the prescribed data is inhibited by the
restriction information read by said reading means in at
least one sequence unit, inhibiting reproduction or
presentation of the prescribed data of corresponding at
least one sequence unit; and

means for converting the prescribed data read by
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said reading means into a reproduction output when
reproduction or preéentation of the prescribed.data.is
not inhibited by said first inhibition means.
99. The apparatus of claim 98, further comprising:
second inhibition means for, when reproduction of
the video data is inhibited by the restriction
information read by said read means in at least one cell
unit, inhibiting reproduction of the video data of
corresponding at least one cell unit,
wherein said converting means converts the
prescribed data into the reproduction output when
reproduction or. presentation of the prescribed data is
not inhibited by said first and second inhibition means.
.100. The apparatus of claim 99, further comprising:
third inhibition means for, when reproduction of or
presentation the prescribed data is inhibited by the
restriction information read by said reading means in
unit of packs, inhibiting reproduction or presentation
of the prescribed data of the corresponding packs,
wherein said converting means converts the
prescribed data into the reproduction output when
reproduction or presentation of the prescribed data is
not inhibited by said first to third inhibition means.
101. The apparatus of any of claims 98 to 100,
wherein the restriction information includes oﬁe or more
parental levels each defining a degree of restricting

reproduction or presentation of the prescribed data.
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102. The apparatus of any of claims 98 to 100,
wherein the restriction information is constituted by a
hierarchical structure with respect to two or more
degrees of restricting reproduction or presentation of
the prescribed data.

103. The apparatus of claim 99, wherein when
reproduction or presentation of the prescribed data in
unit of sequence is inhibited by said first inhibition
means, first substitution data recorded in the data area
in unit of sequence is reproduced.or presented, and when
reproduction or presentation of the prescribed data in
unit of cell is inhibited by said second inhibition
means, second substitution data recorded in the data
area in unit of cell is reproduced or presented.

104. The apparatus of claim 100, wherein when
reproduction or presentation of the prescribed data in
unit of sequence is inhibited by said first inhibition
means, first substitution data recorded in the data area
in unit of sequence is reproduced or presented, when
reproduction or presentation of the prescribed data in
unit of cell is inhibited by said second inhibition
means, second substitution data recordéd in the data
area in unit of cell is reproduced or presented, and
when reproduction or presentation of the prescribed data
in unit of packs is inhibited by said third inhibition
means, third substitution data recorded in the data area

in unit of packs is reproduced or presented.
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105. A method for reproducing recorded data from a
recording medium having a data area and a management
area, said data area having at least one prescribed data,
and said management area having restriction information
for selectively restricting reproduction or presentation
of the prescribed data in the data area, said method
comprising ﬁhe steps of:

reading the prescfibed data from the data area of
said recording medium;

reading the restriction information from the
management area of said recording medium;

.inhibiting reproduction or presentation of the read
prescribed data when reproduction or presentation of the
prescribed data is inhibited by the read restriction
information; and

converting the read prescribed data into a
reproduction output when reproduction or'presentation of
the prescribed data is not inhibited by the read
restriction information.

106. The method of claim 105, wherein the restriction
information includes one or more parental levels each
defining a degree of restricting reproduction or
presentation of the recorded data.

107. The method of claim 105, wherein the restriction

" information is constituted by a hierarchical structure

with respect to two or more degrees of restricting

reproduction or presentation of the recorded data.
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108. The method of claim 105, wherein when
reproduction or presentation of the prescribed data is
‘restricted by the restriction information, substitution

data recorded in the data area is reproduced or

presented.
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