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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a multimedia optical disc which stores multimedia data including digital video data,
audio data and sub-picture data as well as to a reproducing device for the disc. More specifically, the invention is a tech-
nique related to the different motion picture ratings systems in use in a variety of countries.

2. Description of the Related Art

In recent years there has been a spread in the use of optical discs, such as laser discs and video CDs, as optical
storage media for recording multimedia data made up of video, audio and other such data.

Of these, video CDs have achieved a storage capacity of around 600MB (megabytes) for a medium which was orig-
inally used for digital audio, with the storage of video data having been achieved due to the development of a high-com-
pression video data compression method called MPEG (Moving Pictures Experts Group). In this way, movie titles which
were stored on laser discs can now be stored on video CDs.

As the result of recent research and development, DVDs (digital video discs) which achieve a dramatic increase in
storage capacity have been developed. Such DVDs have a storage capacity of around 4.7GB (gigabytes), so that video
whose image quality is vastly superior to video CDs (whereby an increased amount of data is used per unit reproduction
time) can be stored and the maximum reproduction time can be increased to allow the recording of long titles. More pre-
cisely, the reproduction time of seventy-four minutes which is possible with a video CD can be increased to over two
hours for a DVD. For these reasons, DVDs allow the storage of movies which, due to their long reproduction time, can-
not be recorded on video CDs, with the long reproduction time and high picture quality making DVDs ideal for such stor-
age.

Regarding movie titles, it is common for several different versions (or ratings) of a same movie to exist, such ver-
sions differing from each other in content. As examples, there can be an adult version and a general viewing version, a
cut version and a no-cut version, or a cinema version and a television broadcast version.

The following is an explanation of a first conventional reproduction system for reproducing a specified version out
of a plurality of different versions of a same movie which are efficiently stored on an optical disc.

This reproduction system includes a registering unit, a selecting unit and a reading unit and is a system which
selects and reproduces one out of two or more versions of a same film stored on a software carrier.

The software carrier referred to here has the video data blocks of the following three types stored on a same track.

1. Blocks including video data unique to one of the two or more versions.
2. Blocks including video data unique to another of the two or more versions.
3. Blocks including video data which is common to two or more versions.

For this kind of reproduction system, the registering unit registers which of the versions is to be reproduced. The
selecting unit selects the common blocks and only the blocks which are unique to the selected version. The reading unit
reads the video data for the selected blocks from the software carrier and generates a reproduction signal, with the
video data in the same track which is unique to a version which is not being played being excluded.

Fig. 1 shows the aspects of reproduction of a plurality of video data blocks by such a conventional reproduction sys-
tem. In this drawing, optional block A is video data unique to version A (such as an adult version), optional block B is
video data unique to version B (such as a general viewing version) and common blocks 1 and 2 are video data which
is common to both versions.

In the present example, the blocks described above are recorded on a software carrier and "version B" is registered
in the registering unit of the reproduction system. In this case, common block 1, optional block B and common block 2
are selected in that order by the selecting unit and the video data in common block 1, optional block B and common
block 2 is read by the reading unit.

By means of this kind of conventional system, for an example when an adult and a general viewing version of a
same movie title are recorded on a software carrier, the continuous reproduction of only the general viewing version or
only the adult version can be achieved. By doing so, a parental lock can be achieved whereby parents can ensure that
the reproduction of a general viewing version, which does not include scenes featuring sex or violence that are unsuit-
able for minors, is performed.

However, it has not been possible under this conventional technique for media (such as DVDs) which are aimed at
a specific country (or region) to be used in a different country (or region). This is because the differences between the
versions on a disc are based on a rating system in accordance with the self-regulation of the film industry in a given
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country, which differs from country to country.

The following is a more specific explanation of the rating systems used in different countries.

In Japan, self-regulation by the film industry is performed using the three levels "General Viewing", "R" and "Adult”
which are based on the content of a film. Here, "General Viewing" is for films with no age restrictions, "R" is for films
which should not be shown to children of junior high school age or younger and "Adult” is for films which should not be
shown to under eighteens.

In the USA, self-regulation by the Motion picture Association of America (MPAA) is performed using the six levels
"G", "PG", "PG-13", "R", "NC-17" and "X". Here, these represent a very fine classification in which "G" denotes films for
general viewing, "PG" denotes films for which parental guidance is recommended, "PG-13" denotes films which should
not be shown to under-thirteens, "R" denotes films which should not be shown to under seventeens without their guard-
ian's approval, "NC-17" denotes films which are not to be shown to under seventeens and "X" denotes films for adults.

In the same way, five ratings levels are used in Germany, three are used in Italy and four are used in Australia, so
that rating systems differ between country or even between regions of a same country. Because of these differences in
rating systems, it has not been possible for a conventional disc on which three versions of a film for, say, the Japanese
rating system are recorded to be validly used in another country with a different rating system.

If it is supposed the aforementioned ratings problem does not occur, there is still the problem of the different lan-
guages used in different countries. If, for example, different language versions of a film are to be recorded on a disc sep-
arately to the plurality of versions for different ratings, while this may be possible for a short film, in can in no way be
realized for a two-hour film.

There is the further problem of the reproduction device to be used for such a disc. Here, while it is necessary for a
reproduction device to select an appropriate version in accordance with the ratings system in force in the country of use,
it has not been possible for such a device to reproduce appropriate sections of another country's version.

From the standpoint of a supplier of movie titles (which is to say, a disc manufacturer), it is necessary to create, dis-
tribute and manage separate discs not only for different ratings systems but also for different languages which causes
considerable trouble. Since the manufacturing costs increase as the number of languages and country-based ratings
systems increase, manufacturers have had to focus on countries where they can expect high sales. As a result, users
in countries which use minor languages or ratings systems have not been able to enjoy a great variety of movie soft-
ware.

In view of this situation, it has been the dream of movie title suppliers to be able to provide a full-length movie com-
plete with versions for different languages and for different ratings systems on a same disc which can be used world-
wide.

SUMMARY OF THE INVENTION

Itis a primary object of the present invention to provide a disc which can be used to supply movie software to every
country in the world and which can achieve reproduction control in accordance with the ratings system in force in the
country of use, as well as to a reproduction device for the disc.

The above object can be achieved by a multimedia disc, comprising: a video data storage region for storing a plu-
rality of video data sequences; a management information storage region which stores management information, the
management information comprising group information that shows which video data sequences have been grouped
together to compose a group from which only one of the composing video data sequences is reproduced, a level ID for
each video data sequence in a same group and a set of link information for each video data sequence which indicates
a next video data sequence to be reproduced after completion of reproduction of a video data sequence in question;
and a level map storage region for storing a separate table for each country/region, where each table for a coun-
try/region includes information which maps each sort level in a sorting system for the country/region to a level ID.

Also, the table for a country/region may store a country/region code for identifying the country/region, sort levels in
the sorting system in the corresponding country/region and a level ID which corresponds to each sort level, and a sort-
ing system in a country/region may be made up a plurality of sort levels which show viewing regulations which corre-
spond to an extent to which violent scenes and sex scenes are included in video data and each sort level is expressed
by a character string which expresses an appropriate name within the sorting system in question.

By means of the stated construction, different video data for adult and general viewing versions can be grouped
together and distinguished from each other using level IDs. These level IDs are correctly related to every level in the
sorting (rating) systems in force in every country or region, so that video data corresponding to the desired level can be
reproduced. Also, while the separate setting of these rating systems in each country or region means that there are dis-
parities between countries/regions regarding the number of sorting levels used and their actual restrictions, each of
these sorting levels can be expressed using a character string so that a reproduction system with sufficient flexibility for
a variety of rating systems can be achieved.

Also, by recording a plurality of titles with different sort levels on one disc, a reduction can be made in the cost to
the software supplier of producing and managing optical discs, in addition to allowing such suppliers to market the same
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disc worldwide.

Here, when coupled with control of a reproduction device which reproduces titles at the users' specified sort level,
a parental lock can be achieved.

Here, each video data sequence may include at least one of a plurality of sets of audio data and a plurality of sets
of sub-picture data which are interleaved with a corresponding video segment of a given reproduction period, so that a
content of each set of audio data may correspond to the video segment of the given reproduction period and a content
of each set of sub-picture data may correspond to the video segment of the given reproduction period.

By means of the stated construction, each video segment in a video data sequence is stored efficiently with a plu-
rality of sets of audio data and/or a plurality of sets of sub-picture data (subtitles), so that during reproduction, a user
can select his/her desired audio and/or subtitles.

Here, each video segment may be made up of images in a movie title and the plurality of sets of audio data may be
composed of soundtracks dubbed in different languages.

Here, each video segment may be made up of images in a movie title and the plurality of sets of sub-picture data
are composed of subtitles in different languages.

By means of the stated construction, each video segment can be efficiently recorded on the disc with a variety of
accompanying sets of audio in different languages and/or subtitles in different languages.

Here, the multimedia optical disc may further include a track which has the sectors arranged in a spiral and the
management information storage region and the level map storage region may be assigned to track positions which are
read before the video data storage region by a reproduction device.

By means of the stated construction, it is possible to minimize any inefficiencies (such as the time taken by head
seek operations) in the retrieval of video data following the retrieval from the management information storage region
and the level map storage region.

Here, each video data sequence may made up of a plurality of objects, and chains, each which indicates a combi-
nation of objects which forms one of the video data sequences, may be stored in the management information storage
region.

Here, the video data storage region may be made up of a plurality of object storage regions, each of the object stor-
age regions being recorded in consecutive sectors of the multimedia disc.

Here, each of the objects may be made up of a plurality of object units, with each of the object units being made up
of one video segment and a plurality of sets of audio data, and the plurality of object units may be arranged in order of
reproduction in the object storage regions.

By means of the stated construction, since the video data sequences for different level IDs may use the same
objects at least in part, the video data for different versions can be efficiently stored on a disc.

The aforementioned primary object may also be achieved by a multimedia optical disc which comprises: a video
data storage region for storing one video data sequence; a management information storage region which stores man-
agement information, the management information comprising a level ID for the video data sequence; and a level map
storage region for storing a separate table for each country/region, with each table for a country/region including infor-
mation which maps each sort level in a sorting system for the country/region to the level ID.

The aforementioned object can be achieved by a reproduction device for a multimedia optical disc which includes:
a video data storage region for storing a plurality of video data sequences; a management information storage region
which stores management information, the management information comprising group information that shows which
video data sequences have been grouped together to compose a group from which only one of the composing video
data sequences is reproduced, a level ID for each video data sequence in a same group and a set of link information
for each video data sequence which indicates a next video data sequence to be reproduced after completion of repro-
duction of a video data sequence in question; and a level map storage region for storing a separate table for each coun-
try/region, with each table for a country/region including information which maps each sort level in a sorting system for
the country/region to a level ID, the reproduction device comprising: a region code storage unit for storing a region code
showing a country/region; a level registration unit for registering one of the sort levels for the sorting system used in the
region indicated by the region code, in accordance with a user indication; a reading unit for reading management infor-
mation, mapping information and video data sequences from the optical disc; a table specification unit for specifying a
table for the country/region corresponding to the region code stored by the region code storage unit; a reproduction
level setting unit for setting a level ID which corresponds to the sort level registered in the level registration unit as a
reproduction level by referring to the specified table of the country/region; a reading control unit for determining a video
data sequence corresponding to the set reproduction level in accordance with the group information and controlling the
reading unit to read the determined video data sequence; and a reproduction unit for reproducing every video data
sequence read by the reading unit.

By means of the stated construction, the reproduction level is set by the reproduction level setting unit in accord-
ance with the region code stored by the region code storage unit and the sort level registered in the level registration
unit. The video data is then retrieved at the set reproduction level by the retrieval control unit and the reproduction unit.
Accordingly, video data can be reproduced in accordance with the sort level registered in the level registration unit by a
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user indication, for any sort level in any rating system operational in a country or region.

Here, when a next video data sequence to be reproduced is part of a group, a present set of link information may
indicate any video data sequence in the same group, and the reading control unit may include: a provisional setting unit
for provisionally setting a video data sequence indicated by the link information of a video data sequence presently
being reproduced as a next video data sequence to be reproduced; an actual setting unit for referring to the group infor-
mation, for determining whether there is any other video data sequence which is grouped with the provisionally set
video data sequence to allow selective reproduction, for actually setting the provisionally set video data sequence if no
other video data sequence has been determined and for actually setting a video data sequence of the same group
which corresponds to the reproduction level set by the reproduction level setting unit if another video data sequence has
been determined; and an indication instruction unit for indicating to the reading control unit to have the actually set video
data sequence reproduced.

Here, the actual setting unit may include: a comparison unit for comparing the reproduction level set by the repro-
duction level setting unit with a level ID of each video data sequence which belongs to a same group as the provisionally
set video data sequence; a first determining unit for actually setting, when the comparison unit finds that there is a video
data sequence with a level ID which corresponds to the reproduction level, the video data sequence with the corre-
sponding level ID; and a second determining unit for actually setting, when the comparison unit finds that there is no
video data sequence with a level ID which corresponds to the reproduction level, a video data sequence with a level ID
which is close to the reproduction level but which represents a less restricted video content.

By means of the stated construction, the video data to be reproduced out of a group is set by the provisional setting
unit and the actual setting unit, so that it is unnecessary for the link information to separately indicate each of the video
data sequences in a group and instead may only indicate any of the video data sequences in the group. This makes the
link information extremely simple, with the reproduction device being able to link and reproduce video data sequences
which have been grouped and sequences which have not been group converted at the required reproduction level. The
reproduction device is also able to reproduce video data sequences at the reproduction level set by the reproduction
level setting unit or at a less restricted level ID.

Here, the reproduction device may further comprise: an indication unit for indicating a set of audio data according
to a user operation; a video reproduction unit for reproducing a video segment in a video data sequence; an audio
selection unit for selecting the indicated set of audio data from the plurality of sets of audio data which are to be repro-
duced with the video segment; and an audio reproduction unit for reproducing the selected set of audio data.

Also, a plurality of sets of sub-picture data which are to be reproduced together with video may be interleaved in
each video data sequence, the indication unit may also indicate a set of sub-picture data and the reproduction device
may further include: a sub-picture selection unit for selecting one set of sub-picture data which corresponds to an indi-
cated language out of a plurality of sets of subpicture data to be reproduced with a video segment; and a sub-picture
reproduction unit for reproducing the selected set of sub-picture data.

By means of the stated construction, the user's desired audio data and sub-picture data are selected using the
audio selection unit and the sub-picture selection unit and reproduced by the audio reproduction unit and the sub-pic-
ture reproduction unit. As one example, when the sets of audio data are soundtracks in different languages and the sets
of sub-picture data are subtitles in different languages, the user may have his/her desired soundtrack and subtitles
reproduced.

Here, the level registration unit may register a sort level and a personal identification number and the reproduction
device may further include: an input unit for inputting a personal identification number in accordance with a user oper-
ation; a coincidence judgement unit for judging whether the inputted personal identification number coincides with the
personal identification number registered in the level registration unit; and a change permission determination unit for
determining that the registered sort level can be changed by the user when the coincidence judgement unit judges that
there is coincidence.

By means of the stated construction, only specified users who know the personal identification number are allowed
to change the sort level.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects, advantages and features of the invention will become apparent from the following descrip-
tion taken in conjunction with the accompanying drawings which illustrate a specific embodiment of the invention. In the
drawings:

Fig. 1 shows reproduction routes for video data blocks in a plurality of versions for a conventional reproduction sys-
tem;

Fig. 2 shows a cross-section of a DVD as used in the embodiment of the present invention;

Fig. 3 shows an enlargement of the cross-section of the DVD shown in Fig. 2;

Fig. 4 shows a simplification of the data construction for the entire optical disc;
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Fig. 5 shows the internal construction of the video title set shown in Fig. 4;

Fig. 6 shows the relation between VOBs and PGCs indicated by the route information;

Fig. 7 shows a more detailed example of the attribute table shown in Fig. 5;

Fig. 8A shows how the three versions of the movie shown in Fig. 6 (title group 1) are composed of PGCs;

Fig. 8B shows how the six versions of the movie shown in Fig. 6 (title group 2) are composed of PGCs;

Fig. 8C shows how the two versions of the movie shown in Fig. 6 (title group 3) are composed of PGCs;

Fig. 9 shows how the composite data stream called a VOB is made up of compressed video data and compressed
audio data;

Fig. 10 shows the data formats of each of the video data, audio data, sub-picture data and management pack data
which are interleaved in a VOB;

Fig. 11 shows the composition of the parental information table stored in the lead-in area in Fig. 4;

Fig. 12A shows an example of country rating information#1 in the parental information table of Fig. 11;

Fig. 12B shows an example of country rating information#2 in the parental information table of Fig. 11;

Fig. 13A shows a perspective view of the reproduction device of the present embodiment;

Fig. 13B is a block diagram showing the entire reproduction device in the embodiment of the present invention;
Fig. 13C shows an example key arrangement of the remote controller 91 used with the present reproduction device;
Fig. 14 is a block diagram showing the construction of the system decoder 86 shown in Fig. 13B;

Fig. 15 shows an example of the data set in the nonvolatile memory 940 of Fig. 13B;

Fig. 16 shows a flowchart for the processing by the system control unit 93 of Fig. 13B;

Fig. 17 shows a more detailed flowchart for reproduction processing of a group of PGCs by the system control unit
93 shown as step 129 in Fig. 17;

Fig. 18 shows a more detailed flowchart for determination processing of a PGC in accordance with the reproduction
level by the system control unit 93 shown as step 130 in Fig. 17;

Figs. 19A through 19C show the procedure for the setting of a rating when the country ID stored in the country ID
storage unit 935 is for the USA;

Fig. 20 shows a example display of the volume menu; and

Fig. 21 shows a flowchart for the manufacturing process of the optical disc to which the present invention relates.

DESCRIPTION OF THE PREFERRED EMBODIMENT

The present embodiment describes an example where a DVD (digital video disc) which can achieve a storage
capacity of around 4.7GB on one side of a 120mm diameter optical disc is used as a multimedia optical disc.

Physical Construction of the Optical Disc

Fig. 2 shows a cross-section of the DVD. Starting from the bottom, DVD 107 is formed of a first transparent sub-
strate 108 which is around 0.6mm thick (which is to say between 0.5mm and 0.7mm), on top of which an information
layer 109 made of a reflective membrane such as metal foil is attached, with a bonding layer 110 and then a second
transparent substrate 111 being formed on top of the information layer 109. If necessary, a print layer 112, or in other
words a printed label, is printed on top of the second transparent substrate 111, with it not being necessary for this print
layer 112 to cover the entire disc.

In this drawing, the bottom side of the disc onto which laser beam 113 is shone and from which information is read
is set as the read-out surface A, while the top side of the disc with the print layer 112 is set as the rear surface B. Here,
indented and protruding pits are formed in the information layer 109 side of the first transparent substrate 108 by a man-
ufacturing process so that information can be recorded by varying the length of pits and the intervals between them.
This is to say, the indentations and protrusions of the pits in the first transparent surface 108 are imprinted into the infor-
mation layer 109. The lengths of the pits and intervals for this disc are shorter than on a conventional CD, with the pitch
of the information tracks in which the pit streams are formed also being narrower, which results in improved surface stor-
age density.

The surface A side of the first transparent substrate 108 in which pits are not formed is flat. The second transparent
substrate 111 is a reinforcer and is made of the same thickness (around 0.6mm) of the same material as the first trans-
parent substrate 108, with both of its surfaces being flat.

Information is retrieved from this kind of disc by shining the laser beam 113 on the disc and measuring changes in
the reflection ratio of the light spot 114. The light spot 114 on a DVD has a diameter of around 1/1.6 times the diameter
of a light spot on a conventional CD due to an increase in the numerical aperture NA of the objective lens and a reduc-
tion in the wavelength A of the laser beam.

DVDs of the physical construction described above can store around 4.7GB of information on one side, which is
almost eight times the storage capacity of a conventional CD. As a result, it is possible to achieve a great improvement
in picture quality for moving pictures and to increase the reproduction time from the 74 minutes which is possible with
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a video CD to over two hours. This high storage capacity makes DVDs very suitable for use as storage media for moving
pictures.

The substrate technique which has enabled this improvement in storage capacity is a reduction of the spot diame-
ter D of the laser beam. Here, spot diameter D is given by the equation "D = laser wavelength A/numerical
aperture of objective lens NA ", so that the spot diameter D can be reduced by reducing the laser wavelength A and by
increasing the numerical aperture of objective lens NA. It should be noted here that if the numerical aperture of objec-
tive lens NA is increased, comatic aberration occurs due to the relative inclination, known as "tilt", between the optical
axis of the beam and the disc surface. In order to suppress this phenomenon, DVDs use a transparent substrate of
reduced thickness. Such a reduction in the thickness of the transparent substrate creates the problem of reduced phys-
ical durability for the disc, although this problem can be overcome by reinforcing DVDs with another substrate. Here, it
is especially desirable to have the two substrates formed of the same thickness of the same material.

Data is read from DVDs using an optical system with a short wavelength (650nm) red semiconductor laser and an
objective lens whose NA (numerical aperture) can be enlarged up to 0.6mm. If the thickness of the transparent sub-
strate is reduced to around 0.6mm, a storage capacity of up to 4.7GB can be achieved for one side of a 120mm diam-
eter optical disc. With this large storage capacity, there is more than enough capacity for a whole feature film to be
recorded on one disc, with it further being possible for the manufacturer to include soundtracks in several different lan-
guages. In fact, the storage capacity of 4.7GB achieved by this substrate technique allows the storage of several sets
of video and audio data on a same disc.

Data Composition of the Entire Disc

Fig. 4 shows a simplification of the data construction of the entire optical disc in the present embodiment.

As shown in this drawing, the areas on the optical disc which store data can be broadly classified into a lead-in
area, a volume area and a lead-out area. Here, the volume area is further made up of a volume management area and
a file area, with this file area being made up of a video manager file (hereinafter abbreviated to "video manager”) and a
plurality of video title set files (hereinafter abbreviated to "video title sets"). For ease of understanding, the following
explanation deals with the case where only file makes up each of the video manager and the video title set, although
the increase in the size of the file when storing a movie makes it desirable to have these files divided into a plurality of
smaller consecutive files to assist in the file management performed by the reproduction device.

The "lead-in area” is located at the innermost part of the optical disc and stores data to stabilize operation at the
start of retrieval by the reproduction device and a parental information table. This parent information table is reproduc-
tion control information relating to ratings for achieving parental locks customized to different countries. Accordingly, it
shows at what level the title recorded on the disc should be reproduced in order to conform to the rating systems used
in different countries. It should be noted here that while the parental information table is described here as being
recorded in the lead-in area, it may be recorded in any area of the disc, with one example being the arrangement of
such information into one file in the volume area, or as one part of the video manager described below.

The "lead-out area” is located at the outermost part of the optical disc and stores data which shows that the volume
area has ended.

The "volume area” is located between the lead-in area and the lead-out area and is made up of an extremely large
number of logical blocks (called "sectors”) which are physically arranged onto a spiral track as a one-dimensional array.
Each logical block is made up of 2KB (kilobytes) and is distinguished from the others using a block number (sector
address). This logical block size is the smallest unit for retrieval by the reproduction device.

The "volume management area” takes up a necessary number of blocks starting from the first block and is used to
manage the entire disc. It stores information for the files in the file area according to ISO (International Standards
Organization) 13346.

The "video manager” in the file area expresses the management information for the entire disc. This video manager
includes information for expressing a volume menu which is a menu for setting/changing the reproduction control for the
entire volume. It also stores a title search pointers as index information for finding the storage location of a selected title
on the disc.

The "video title set” has a size which is an integer multiple of logical blocks or, in other words, 2048bytes*n, and
stores a plurality of video objects (hereinafter abbreviated to VOB) which compose a title set and information for repro-
duction control of VOB. Here, the title set (hereinafter also referred to as "title group”) when three versions of a same
movie title (a "General”, an "R" and an "Adult” version for different ratings) are recorded are the names of these three
versions. Since VOBs can be common to these different versions of the title, each video title set stores all of the com-
posite VOBs which include both common VOBs and VOBs unique to only one version.

Data Construction of Video Title Set

Fig. 5 shows the internal construction of the video title set file in Fig. 4. As shown in this drawing, the video title set
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is made up of video title set management information and a VOB set.

The VOB set stores a plurality of VOBs which make up one title set. Each VOB is composed of a plurality of sets of
audio data, a plurality of sets of sub-picture data and management information which are interleaved together with a set
of video data. Since each VOB includes a plurality of sets of audio data, soundtracks in a variety of languages such as
English, French, German, Italian, Japanese and Chinese can be recorded together with the video data. In the same, it
is possible to use the plurality of sets of sub-picture data to store subtitles in a variety of languages.

The "video title set management information” includes a video title set management table, title search pointer man-
agement information, a program chain information table and the like.

The "video title set management table" shows the internal construction, which is to say the contents (such as the
kind of information stored or whether there is a table) of the video title set management information.

The "program chain information table” is a table which stores a plurality of entries of program chain information and
a plurality of program chain atiributes (these attributes being collectively referred to hereinafter as the attribute table)
which correspond to each entry of program chain information. In Fig. 5, program chain information #1-#m are written in
along with the program chain attributes #1-#m so as to one-to-one correspond with each other. Here, program chain
information includes the information given by one program chain, which is to say route information showing a reproduc-
tion order of a plurality of VOBs as well as control information relating to the reproduction. In this embodiment, a pro-
gram chain (hereinafter, PGC) is a list of VOBs which is decided by the reproduction order described above. Here, by
setting the route information, the software title developer can freely combine any number of VOBs in their desired order
as a PGC. Program attributes, meanwhile, include information such as whether a parental lock level (rating) has been
set and, if so, what the set level is.

The "title search pointer management information” shows the plurality of PGCs included in a present video title set
and the video title to which this belongs.

The following is a detailed explanation of the PGC information and the PGC attributes.

Each entry of program chain information stores reproduction time, link information and route information.

"Reproduction time" stores the reproduction time of the program chain.

"Link information” stores a pointer showing the PGC information which is to be reproduced after a present PGC. By
doing so, a reproduction device can link a plurality of PGC together and reproduce them in order. As one example, one
title may be made up of one PGC, three PGCs or a much greater number of PGCs.

"Route information”, as shown by the arrow in Fig. 5, expresses the reproduction order of the VOBs which compose
the program chain in question and is made up of a list of pointers for indicating the logical address of the storage posi-
tion of each VOB on the optical disc. A list of these pointers is given in reproduction order of each of the VOBs which
form the PGC. As one example, the route information for PGC information #1 is made up of pointers which show each
of VOBs #1 through #3, while the route information for PGC information entry #2 can be made up of pointers which
show each of VOBs #4 through #6, thereby indicating a selected reproduction order of VOBs. This is to say, by using
PGC information #1, first VOB#1 is reproduced, with this being followed by VOB#2 and finally VOB#3. Similarly, by
using PGC information #2, first VOB#4 is reproduced, with this being followed by VOB#5 and finally VOB#6.

It should be noted here that the data composition of the video title set is the same as the data composition (not illus-
trated) of the video manager, with them each only storing a necessary number of items. Here, the video title set man-
agement information and the video title set management table in the video title set are respectively called the video
manager management information and the video manager management table in the video manager. The video man-
ager differs for the video title set mainly in that it stores a volume menu for allowing the user to select a title. This volume
menu is stored in the same way as a title using PGC information (which is in turn made up of one or more VOB).

Fig. 6 shows the relationship between PGCs and VOBSs. In this drawing, PGC #1 is made up of three VOB#1-#3.
In this case, the route information of PGC information #1 indicates the logical addresses of the storage positions on the
optical disc of VOB#1-#3. In the same way, PGC#2-PGC#7 are made up of VOB as described below.

PGC#2 = VOB#4, #5, #6
PGC#3 = VOB#7, #5, #6
PGC#4 = VOB#8, #5, #9
PGC#5 = VOB#10, #11, #12
PGC#6 = VOB#13, #11, #12
PGC#7 = VOB#14, #15

Here, reproduction of each PGC is begun on the completion of reproduction of another PGC (when indicated by a
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post-processing command) or when there has been a branch during the reproduction of a VOB in a different PGC.

Also, for the example shown in Fig. 6, VOB#5 is commonly used by each of PGC#2-#4, VOB#6 is commonly used
by each of PGC#2 and PGC#3 and VOB#11 and #12 are commonly used by each of PGC#5 and PGC#6. This use of
VOBs is due, for example, to the selective reproduction of one of PGC#2 and PGC#3 as different versions of a same
movie, with VOB#4 and VOB#7 being unique to each version and VOB#5 and VOB#6 being common to each version.

The following is a description of the details of the PGC attribute table.

Fig. 7 shows a detailed example of the attribute table shown in Fig. 5. Here, each entry of the PGC information table
(attribute table) is composed of a block type, a block mode and a level ID.

"Block type" shows whether the PGC corresponding to the PGC attribute has been converted into a block. As a
specific example, PGC#2, #3 and #4 are parts of a same film which belong to different versions and which are repro-
duced selectively. In this case, PGC information #2-#4 are stored consecutively in the PGC information table, with PGC
attributes #5 and #6 also being stored consecutively in the PGC information table (in the attribute table). These PGC
attributes #2, #3 and #4 have "block” set as their block types, while the PGCs which have not been block converted hav-
ing their block type set as "non-block”.

"Block mode” is set as "null” when the PGC corresponding to a PGC attribute has not been block converted ("non-
block"), while, when the PGC has been block converted, it indicates the storage position in the block of the PGC
attribute in the PGC information table, this storage position being one of the start, middle or end of the block. As a spe-
cific example, since the PGC attributes #2-#4 are stored consecutively in the PGC information table the respective block
modes are set as start, middle and end. Here, if the PGC information which composes one block is recorded consecu-
tively in the PGC information table, the order in which it is saved is not important. This is also the case for PGC
attributes.

Each "Level ID" is a level which is present inside a title and which determines what video data can be selectively
reproduced in accordance with the rating, with a level ID being set for each PGC. It should be noted here that these
levels are independent of the motion picture ratings systems in different countries. For ease of understanding, these lev-
els have been given the name "reproduction levels” in the following explanation.

In the present embodiment, eight levels L1-L8 are used, with L1 being the most restricted level and L8 being the
least restricted. For the example given above, the level IDs of PGC attributes #2, #3 and #4 are L2, L5 and L8, respec-
tively. Here, out of the PGCs in a block, the reproduction device reproduces only the PGC whose level ID corresponds
to the reproduction level allowed by the user (especially by parents) or a PGC whose content is less restricted.

For the example attribute table shown in Fig. 7, three versions of a film, L2, L5 and L8, (which correspond, for exam-
ple, to the Japanese rating system of "General viewing", "R" and "Adult") are made up of PGC#1-PGC#7 as shown in
Fig. 6.

Fig. 8A shows how the three versions of the film (hereinafter referred to as title set 1 or title group 1) shown in Fig.
6 are made up of PGC. Here,

version L2 = PGC#1 » PGC#2 —» PGC#5 —» PGC#7
version L5 = PGC#1 » PGC#3 —» PGC#5 —» PGC#7
version L8 = PGC#1 —» PGC#4 —» PGC#6 —» PGC#7.

For the example above, PGC#2, PGC#3 and PGC#4 are treated so that only one of them is selected and repro-
duced in accordance with the chosen level. PGC#5 and PGC#6 are also treated so that only one of them is selected
and reproduced in accordance with the chosen level. PGC#1 and PGC#7, meanwhile, are treated as non-blocks and
so are reproduced regardless of the chosen level. For this situation, the block type, block mode and level ID are set in
the attribute table as shown in Fig. 7. Here, when a branch address PGC is a PGC which belongs to one of the blocks
described above, it is not necessary for the link information in the branched-from PGC to include pointers for all of the
PGCs in the block, so that it only needs to store a pointer for the first PGC information in the block. As a result, when a
branch is made to a PGC in a block where selective reproduction is performed, the reproduction device can use the
PGC attribute stored in the link information to search the entries which compose the block and selectively reproduce a
PGC with an appropriate reproduction level. Since entries for PGC attributes which belong to a same block are
arranged consecutively in the attribute table, the reproduction device can be quickly complete its search for an appro-
priate entry. As an example, a branch from PGC#1 to any of PGC#2, PGC#3, PGC#4 can be made by merely setting
"PGC#2" in the link information for PGC#1.

Similarly, Fig. 8B shows how six versions of a film (hereinafter referred to as title set 1 or title group 1) are made up
of PGCs. In this case,

version L2 = PGC#20 —» PGC#21 —» PGC#27
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version L4 = PGC#20 —» PGC#22 —» PGC#27
version L5 = PGC#20 —» PGC#23 —» PGC#27
version L6 = PGC#20 —» PGC#24 —» PGC#27
version L7 = PGC#20 —» PGC#25 —» PGC#27
version L8 = PGC#20 —» PGC#26 —» PGC#27
Of these PGCs, PGC#21 to PGC#26 are set as a block using the PGC attribute table as described above. Also, the
VOB which make up PGC#20-PGC#27 are stored as one video title set (for example, video title set 2).
Also, Fig. 8B shows how two versions of a film (hereinafter referred to as title group 3) are made up of PGCs. In this
case,
version L2 = PGC#30 —» PGC#31 —» PGC#33
version L8 = PGC#30 —» PGC#32 —» PGC#33

Video Objects (VOBSs) recorded on a DVD

Fig. 9 shows how compressed video data and compressed audio data compose the combined data stream called
a VOB. This drawing shows the original video data stream, audio data stream and sub-picture data stream together with
the VOB. This illustrated example conforms to the compression method and data format stipulated under MPEG2 (Mov-
ing Pictures Experts Group, 1SO13818).

In this example, "video data stream” is a serial video data stream which has been compressed and divided into sec-
tions called GOPs (Groups of Pictures), with these being expressed as "video 1, video 2, video 3...." in the drawing. This
GOP is the unit for decompression of the compressed data and includes about 12-15 frames of video data which
equates to a reproduction time of around 0.5-1.0 seconds. Each GOP is made up of a plurality of video packs which are
converted into packs at 2KB intervals.

Similarly, "audio data stream” is composed of a compressed audio signal which includes left and right channel com-
ponents of stereo sound and a "surround” component, with three kinds of audio A, B and C being expressed as "audio
A-1, audio A-2....", "audio B-1, audio B-2...." and "audio C-1, audio C-2...." in the Fig. 9. Here, audio A-1, audio A-2 etc.
are each made up of one or more audio packs which are converted into packs using 2KB units.

"Sub-picture data stream” is a data stream which includes compressed graphics, with there being two kinds of sub-
picture which are expressed as "SP A-1, SP A-2...." and "SP B-1, SP B-2...." in Fig. 9. Here, SP A-1, SP A-2 etc. are
each made up of one or more sub-picture packs which are converted into packs using 2KB units.

Each of the video data stream, the audio data stream and the sub-picture data stream are interleaved together in
the VOB. The cycle used for this interleaving is indicated by the GOP unit in the drawing.

It should also be noted that in the present embodiment management information (PClI) is interleaved into the VOB.
The smallest unit in the VOB which includes management information (PCI) and the other data is hereinafter called a
VOB unit (hereinafter, VOBU). Here, information for achieving interactive reproduction is written in this management
information.

Here, the reason these packs are given a size of 2KB is that it coincides with the smallest retrieval unit for the repro-
duction device, which is to say the same size as the logical blocks (sectors) shown in Fig. 4. Also, the management
information (PCl) is distributed so that each VOBU contains one set (pack) of management information (PCI).

Fig. 10 shows the data format of each of the video data, audio data, sub-picture data and management information
(PCI) which are interleaved in a VOB. Each kind of data in the illustrated VOB has been converted into packets and
packs according to MPEG2 standard. In this embodiment, each pack contains one packet called a PES (Packetized
Elementary Stream) and is made up of a pack header, a packet header and a data field which together take up 2KB.
The contents of the "pack header” and "packet header” conform to MPEG2 standard, so that their explanation has been
omitted and the following explanation will focus on the information used to express the different kinds of data.

The "stream ID" included in the packet header is an eight-bit field which shows whether the packet is a video data
packet for a video data stream, a private packet, or an MPEG audio packet. Here, a "private packet” is data whose con-
tent can be freely defined under MPEG2 standard. In the present embodiment, private packet 1 is defined as audio data
and sub-picture data while private packet 2 is defined as management information (PCI).

Private packet 1 further includes substream ID, which is an eight-bit field for showing whether the packet contains
audio data or sub-picture data. The audio data defined by private packet 1 has a maximum of eight kinds of settings #0-
#7 for each of linear PCM format and AC-3 format. The sub-picture data has a maximum of thirty-two kinds of settings
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#0-#31.

Here, for video data, the "data field" is made up of MPEG2 compressed data. For audio data, the "data field" is
made up of data in one of MPEG, linear PCM or AC-3 format. Finally, for sub-picture data, the "data field" is made up
of graphics data or the like which has been compressed using run-length encoding.

Here, the reason these packs are given a size of 2KB is that it coincides with the smallest retrieval unit for the repro-
duction device, which is to say the same size as the logical blocks (sectors) shown in Fig. 4.

Parental Information Table

Fig. 11 shows the composition of the parental information table recorded in the lead-in area shown in Fig. 4. The
parental information table shown in this figure is made up of a table header and a plurality of sets of country rating infor-
mation#1-#n.

The "table header” is made up of a "number of selectable countries” showing the number n of countries for which
country rating information is provided, a "number of title groups” which shows the number k of title groups (title sets)
recorded on the present disc and an "end position” which shows the end of the parental information table.

Each "country rating information #1-#n" is made up of a "country ID", a "total number of rating levels” and a plurality
of "rating levels". The "country ID" is a code which specifies a country, with as one example, ,ID#1 specifying Japan,
ID#2 specifying the USA and ID#3 specifying Germany. Also, if this code is ID#99 for example, it may collectively refer
to all other countries.

The "total number of rating levels” shows the number m of rating levels which are used to identify the range of the
projected audience in the country identified by the "country ID". Here, for the above example, the total number of rating
levels for ID#1 (Japan) is 3, the total number of rating levels for ID#2 (USA) is 6 and the total number of rating levels for
ID#3 (Germany) is 5.

The "rating levels #1-#m" are sets of information related to reproduction control for each title at a given rating level,
which include character strings which denote the various ratings, reproduction levels for each title, a validation date and
an invalidation date.

The character strings which denote the various ratings store character codes which show the names of the ratings.
For the example of country ID#1 (Japan), rating level#1 is "Adult”, rating level#2 is "R" and rating level#3 is "General".
For the example of country ID#2 (USA), rating level#1 is "X", rating level#2 is "NC-17", rating level#3 is "R", rating
level#4 is "PG-13", rating level#5 is "PG", and rating level#6 is "G".

The reproduction levels for each title #1-#L correspond to the rating levels and show the reproduction levels for title
group #1-#L. These reproduction levels show one of a plurality of levels (the aforementioned L1-L8) which can be dis-
tinguished inside the reproduction device. As one example, the rating "Adult” in Japan can correspond to reproduction
level L2 for title 1 and reproduction level L4 for title 2, so that the reproduction level can be different even when the rating
level is the same. By doing so, the differences between rating levels in different countries can be handled flexibly.

More specifically, the relationship between rating levels and reproduction levels can be set as follows for the content
of a title group.

Example 1 - Japan

"Adult” — any of L1 - L4
"R" > anyof L3 - LS
"General” —» any of L6 - L8
Example 2 - USA
"X" > anyofL1-L3
"NC-17" —» any of L3 - L4
"R" —»> any of L4 - LS
"PG-13" —» any of L5 - L6
"PG" —» any of L6 - L7

"G" —» any of L7 - L8
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In the same way, the five rating levels used in Germany, the three rating levels used in ltaly and the four rating levels
used in Australia can be related to reproduction levels. This is the same for countries other than those mentioned above.

When specific dates are set in the "validation date” and "invalidation date”, these show the date from which the
reproduction levels for a title corresponding to each rating level become valid and the date on which they are invalidated.
By setting these dates, it is possible to record titles whose valid reproduction period is limited on a disc.

Specific Example of a Parental Information Table

Fig. 12A and 12B show examples of country rating information #1 (Japan) and country rating information #2 (USA)
in the parental information table shown in Fig. 11. The title groups 1, 2 and 3 in these figures are conceived from the
content of Figs. 8A, 8B and 8C, and so are titles respectively made up of three versions, six versions and two versions.

In Fig. 12A, title groups which correspond to the three rating levels in Japan are shown related to the reproduction
levels of the reproduction device. As one example, the reproduction levels L2, L4 and L2 respectively relate to title
groups 1, 2 and 3 for the rating level "Adult".

In Fig. 12B, title groups which correspond to the six rating levels in the USA are shown related to the reproduction
levels of the reproduction device. As one example, reproduction level L2 relates to title group 1 for the rating levels "X"
and "NC-17".

In this kind of parental information table, rating systems (number of ratings and rating levels) which differ from coun-
try to country are related to the reproduction levels of the reproduction device, so that information can be related to any
rating system used in any country.

This concludes the description of the data construction of the optical disc, so that the following explanation will
describe the construction of the reproduction device.

Qutline of the Reproduction System

Fig. 13A shows the appearance of the reproduction system of the present embodiment which is made up of a
reproduction device, a monitor and a remote controller.

As can be seen in the drawing, the reproduction device 1 reproduces the DVD described above in accordance with
operation indications made using the remote controller 91 and outputs an image signal and an audio signal. Here, the
operation indications made using the remote controller 91 are received by the remote control reception unit 92 of repro-
duction device 1.

Display monitor 2 receives the image signal and the audio signal from reproduction device 1 and displays an image
output and an audio output. This display monitor 2 can be a conventional television set.

Entire Construction of the Reproduction Device

Fig. 13B shows a block diagram for the entire construction of the reproduction device in the present embodiment.
The reproduction device is made up of a motor 81, an optical pickup 82, a mechanism control unit 83, a signal process-
ing unit 84, an AV decoder unit 85, a remote controller 91, a remote control reception unit 92, a system control unit 93,
a country information storage unit 930 and a nonvolatile memory 940. The AV decoder unit 85 is further composed of
a system decoder 86, video decoder 87, a sub-picture decoder 88, an audio decoder 89, an image combining unit 90
and an OSD (On Screen Display) unit 933. Also, the country information storage unit 930 is made up of an OSD infor-
mation storage unit 931, a rating information storage unit 932 and a country ID storage unit 935.

The mechanism control unit 83 controls the mechanism which includes the motor 81 for driving the disc and the
optical pickup 82 for reading the signal recorded on the disc. More specifically, the mechanism control unit 83 adjusts
the speed of the motor in accordance with the track position indicated by the system control unit 93 while at the same
time moving the pickup position by driving the actuator of the optical pickup 82 and, having detected a desired track
through servo control, waiting until the revolution of the disc has reached the point where the desired sector is recorded
before finally continuously reading the signal from the desired position.

The signal processing unit 84 executes signal processing, such as amplification, wave-shaping, demodulation, and
error correction, for the signal read by the optical pickup 82. After this, it stores the signal in logical block units in the
buffer memory (not illustrated) of system control unit 93. The data in the buffer memory is read by the system control
unit 93 in accordance with the video title set management information and the video manager management information
and is transferred from the buffer memory to the system decoder 86 according to control by the system control unit 93
for each VOB.

The AV decoder unit 85 converts the received VOB into the original video signal and audio signal.

The system decoder 86 determines the stream ID and substream ID for each packet included in the VOBs trans-
ferred from the buffer memory and outputs video data to the video decoder 87, audio data to the audio decoder 89, sub-
picture data to the sub-picture decoder 88 and pack management information (PCI) to the system control unit 93. In
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doing so, the system decoder 86 outputs to the audio decoder 89 and the sub-picture decoder 88 only the audio data
and sub-picture data whose number corresponds to the numbers indicated by the system control unit 93, out of the plu-
rality of pieces of audio data and sub-picture data, with the remaining pieces of data being discarded.

The video decoder 87 decodes the video data inputted from the system decoder 86 and, having decompressed the
data, outputs it as a digital video signal to the image combining unit 90.

When the sub-picture data inputted from the system decoder 86 is run-length compressed image data, the sub-pic-
ture decoder 88 decodes it, decompresses it and outputs it in the same format as the video data to the image combining
unit 90.

The audio decoder 89 decodes the audio data inputted from the system decoder 86, decompresses it and outputs
it as digital audio data.

The image combining unit 90 combines the output of the video decoder 87 and the output of the sub-picture
decoder 88 according to proportions indicated by the system control unit 93 and outputs the result as a video signal.
This signal is converted into an analog signal and is then inputted into a display device.

The country information storage unit 930 is composed of ROM (Read Only Memory) and, for each set of stored
information, can be divided into subregions made up of an OSD information storage unit 931, a rating information stor-
age unit 932 and a country ID storage unit 935.

The OSD information storage unit 931 stores the OSD information which shows the various operation mode setting
menus for the present reproduction device. These operation mode setting menus include a rating setting menu for
receiving a setting of parental block information in accordance with a user operation and a player setting menu for
changing the default settings for audio data and sub-picture data at the start reproduction. This OSD information is read
by the system control unit 93 when the reproduction device has been turned on or reset, or whenever the "Setup” key
on the remote controller 91 is depressed.

The country ID storage unit 935 stores the country ID used by the present reproduction device and can be set at
the factory before shipping for the intended country of sale.

The rating information storage unit 932 stores the content of the rating system for the country indicated by the coun-
try ID stored by the country ID storage unit 935. For the example of Japan, this stores the three levels named "General
Viewing", "R" and "Adult", while for the USA, this stores the six levels named "G", "PG", "PG-13", "R", "NC-17" and "X".

The OSD unit 933 converts the image data, which has been converted by the system control unit 93 based on the
OSD information, into a digital video signal and outputs it to the image combining unit 90. As a result, the menus for
setting the operation modes for the reproduction device, such as the player setting menu and the rating setting menu,
are displayed.

The nonvolatile memory 940 is a rewritable memory whose stored content is not lost when the reproduction device
is turned off. It is composed, for example, of EEPROM (Electrically Erasable Programmable Read Only Memory) or bat-
tery backup RAM (Random Access Memory) and stores information such as the parental lock information which shows
the ratings for which reproduction by the present reproduction device is permitted and operation modes set by the user.

The remote controller 91 receives reproduction control indications made by user operations. An example key layout
of the remote controller 91 is shown in Fig. 9. The following is a brief explanation of only the keys which specifically
relate to the present invention. The "Setup” key is used to call the player setting menu, the "Title" key is used to call the
title selection menu which can be displayed at any point during disc reproduction. The numeral keys and arrow keys are
used for making menu selections. Finally, the "Enter” key is used for confirming a selected menu item.

The remote control reception unit 92 receives the key signal which is infrared transmitted from the remote controller
91 in response to the depression of a key and informs the system control unit 93 of the key data using an interrupt proc-
ess.

The system control unit 93 controls the entire reproduction device. It is composed of a program memory for storing
a program for realizing the functions of the system control unit, a buffer memory for temporarily storing data for logical
blocks and a parental information table, a CPU for executing the program and a general register. More specifically, when
the data read from the buffer memory is video title set management information or video manager management infor-
mation, the system control unit 93 and performs reproduction control for the signal processing unit 84 in accordance
with the content of this information, while when the data is a VOB, the data is directly transferred from the buffer memory
to the AV decoder unit 85. For the mechanism control unit 83, the system control unit 93 calculates the number of the
track on the disc which corresponds to the next logical block to be read, indicates the track position and indicates block
reading control to the mechanism control unit 83. Also, on being interrupted by the remote control reception unit 92, the
system control unit 93 is informed of the key data corresponding to the depressed key and performs reproduction con-
trol corresponding to the key data. The general register includes a register for storing a reproduction level of a title pres-
ently being reproduced (called the level register) and a register for storing a combination of the audio data and sub-
picture data to be reproduced for the title presently being reproduced (called the language register). Here, the repro-
duction level at the start of reproduction is set in the level register by the system control unit 93 (any of L1-L8) and is
used so that a PGC out of a block of PGCs with a matching reproduction level or next less restricted reproduction level
is selected. Also, the audio data number #i and the sub-picture data number # which respectively show the language
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used for audio and subtitles corresponding to the country ID stored in country ID storage unit 935 are set in the lan-
guage register when the reproduction device is turned on or when the reproduction of a title is commenced.

The system control unit 93 also reads the OSD information in the OSD information storage unit 931 after reproduc-
tion device is turned on or whenever it detects that the "Setup” key on remote controller 91 has been depressed. By
converting the read OSD information into image data and outputting it to the OSD unit 933, the player setting menu (not
illustrated in the drawings) is displayed and the operation mode of the reproduction device is set in accordance with a
user operation. The setting of this operation mode includes settings which relate to the ratings system. More specifi-
cally, when the user specifies the rating setting menu out of the player setting menu, parental lock information is stored
in the nonvolatile memory 940 in accordance with the user indication made using the keys on the remote controller 91.

Construction of the System Decoder 86

Fig. 14 shows a block diagram for the construction of the system decoder 86 shown in Fig. 13B. As shown in this
drawing, the system decoder 86 is made up of an MPEG decoder 120, a sub-picture/audio separator 121, sub-picture
selection unit 122 and an audio selection unit 123.

The MPEG decoder 120 determines the kind of pack by referring to the stream ID in the pack header of each data
pack included in the VOB transferred from the buffer memory and, depending on its determination result, outputs the
packet data to the video decoder 87 for a video packet, to the sub-picture/audio separator 121 for private packet 1, to
the system control unit 93 for private packet 2 and to the audio selection unit 123 for an MPEG audio packet.

The sub-picture/audio separator 121 determines the kind of packet by referring to the substream ID in the packet
header of the private packet 2 inputted from the MPEG decoder 120 and, depending on its determination result, outputs
the data to sub-picture selection unit 122 if it is sub-picture data or to the audio selection unit 123 if it is audio data.

The sub-picture selection unit 122 outputs to the sub-picture decoder 88 only the sub-picture data which has the
number #j stored in the language register in the system control unit 93, out of all the sub-picture data sent from the sub-
picture/audio separator 121. The remaining sub-picture data is discarded.

The audio selection unit 123 outputs to the audio decoder 89 only the audio data which has the number #i stored
in the language register in the system control unit 93, out of the MPEG audio inputted from the MPEG decoder 120 and,
the audio data inputted from the sub-picture/audio separator 121. The remaining audio data is discarded.

Fig. 15 shows an example of data indicated by the nonvolatile memory 940 in Fig. 13B. As shown in this figure, for
the nonvolatile memory 940, a group of flags, made up of a factory set flag, a parental level flag and a personal identi-
fication number flag, and a region which stores the parental level and the personal identification number are assigned
to predetermined addresses. Here, the content of these kinds of data is set by the user (especially parents) in the player
setting menu.

The "factory set flag" shows the setting when the reproduction device was shipped from the factory, which is to say
whether the parental lock has been released or whether the parental lock is operational.

The "parental lock flag" shows whether a parental level has been set.

The "parental level” is a character code string showing the name of the rating whose reproduction is permitted,
such as "Adult”, "R" or "General".

The "personal identification number flag" shows whether a personal identification number has been set.

The "personal identification number” is a number which is set by a user (especially parents) and is used when set-
ting or changing the parental level.

Simplified Processing of the System Control Unit 93

Fig. 16 shows a flowchart for the processing content of the system control unit 93 shown in Fig. 13B.

First, on detecting that a disc is set in the reproduction device, the system control unit 93 controls the mechanism
control unit 83 and the signal processing unit 84 and has disc rotation control performed until stabilized retrieval from
the disc can be performed, at which point the optical pickup is moved and the parental information table shown in Figs.
11, 12A and 12B is read from the lead-in area (steps 121, 122). Next, the system control unit 93 reads the volume menu
management information in the video manager (step 123) and reproduces the PGC for the volume menu (step 124).
This volume menu is a menu which (1) allows the user to select a title to be reproduced out of all the titles recorded on
the optical disc, (2) allows the user to select the language for the soundtrack and (3) allows the user to select language
for the subtitles.

Once the user has selected their desired title, the system control unit 93 refers to the title search pointer table to
find the storage location of the selected title on the disc, before storing the video title set management information of
the video title set for the selected title in an internal buffer (step 126). If at this point a language for the soundtrack and
a language for the subtitles have been selected, the system control unit 93 makes an appropriate setting of the audio
data number and the sub-picture data in the language register.

The system control unit 93 also sets the reproduction level of the selected title according to the following processes
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(127.1) through (127.7) (step 127).

(127.1) It reads the country ID in the country ID storage unit 935.

(127.2) It specifies the country rating information in the parental information table read in step 122 from the country
ID.

(127.3) It reads the character string showing the parental level from the nonvolatile memory 940.

(127.4) It searches the character strings showing ratings in the country rating information using the character string
for the parental level as the key.

(127.5) It specifies a rating level out of the country rating information as its search resuilt.

(127.6) It reads the reproduction level of the selected title in the specified rating levels.

(127.7) It sets this reproduction level in the level register.

Following this, the system control unit 93 determines the PGC information at the start of the selected title from the
PGC information table in the video title set management information stored in the internal buffer (step 128). Next, the
system control unit 93 reproduces the starting PGC and all of the PGCs which compose the title and returns to step 124
on completing the reproduction (step 129). When, during the reproduction of the set of PGCs, several PGCs have been
block converted, the system control unit 93 selects and reproduces a PGC in accordance with the level ID stored by the
level register.

Reproduction Process of the System Control Unit 93

Fig. 17 shows a detailed flowchart for the reproduction process of a set of PGCs by system control unit 93 which
was shown as step 129 in Fig. 16. This process includes the same processing as step 123 (reproduction of the PGC in
for the volume menu) in Fig. 16.

In Fig. 17, the system control unit 93 first refers to the attribute table stored inside the reproduction device and then
determines the PGC in accordance with the reproduction level stored in the level register (step 130), before retrieving
the PGC information for the determined PGC (step 131) and, by controlling the mechanism control unit 83 and the sig-
nal processing unit 84, reading the VOB in order of the pointers stored in the route information (step 132). The retrieved
VOBs are separated and reproduced by the AV decoder unit 85. At this point, the separated video is displayed on the
display screen, with audio output also being commenced for the audio data which corresponds to the audio number
specified by the language register and the video image being superimposed with the sub-picture image which corre-
sponds to the sub-picture number specified by the language register.

After this, the system control unit 93 reproduces the next VOB in the order given by the route information and, when
there is no VOB to be reproduced next (when the PGC is over) (step 133:yes), reads the link information and provision-
ally sets the next PGC to be reproduced (step 134). Here, if this branch address is the volume menu, the system control
unit 93 returns to step 124 in Fig. 16 (step 135:n0), while if this is not the case, the system control unit 93 returns to step
130 (step 135:yes).

Determination of Reproduction Level by the System Control Unit 93

Fig. 18 is a detailed flowchart for the determination process of a PGC executed by the system control unit 93 in
accordance with the reproduction level in the level register which was shown as step 130 in Fig. 17. In Fig. 18, the sys-
tem control unit 93 reads the block type from the PGC attributes of the PGC to be reproduced given in the attribute table
shown in Fig. 7 (step 171) and, if the block type is non-block, the PGC information corresponding to this PGC attribute
is selected (Step 172, 173). If the block type is block, all of the PGC attributes included in the block having this PGC
attribute (from the PGC attribute whose block mode is "start” to the PGC attribute whose block mode is "end”) are
retrieved (step 172, step 174).

When there is PGC information which has a reproduction level which matches the reproduction level in the level
register of the reproduction levels in the retrieved block, the system control unit 93 selects this matching PGC informa-
tion (steps 175, 176). However, when PGC information with a matching level is not present in a block, the system control
unit 93 selects PGC information which has the next less restricted reproduction level after the reproduction level in the
level register (steps 175, 177).

By making the above determination, the provisionally determined branch address PGC can be confirmed, so that
the PGC information which has a reproduction level corresponding to the parental level stored in the nonvolatile mem-
ory 940 can be selected. Using the aforementioned link information, branches to PGCs which have been block con-
verted can be performed by merely using any PGC in a block as a branch address, so that it is unnecessary to set a
separate branch address for each reproduction level.
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Operation Example
The following is an explanation of (1) the setting of the permitted reproduction level for the reproduction device by
the user, (2) the changing of the parental level in the reproduction device/removal of the parental lock and (3) the repro-

duction of a title for the reproduction device of the embodiment of the present invention described above.

(1) Setting of the Permitted Reproduction Level for the Reproduction Device by the User

The present explanation deals with the setting operation of the present reproduction device for ratings.

Figs. 19A-19C show the procedure for rating setting when the country ID stored by country ID storage unit 935 is
for the USA.

After the reproduction device is turned on, the system control unit 93 has the player setting menu 1 displayed by
the OSD unit 933 based on the OSD information in the country information storage unit 930 and waits for an indication
from the ten key on the remote controller 91. In addition to the rating setting, this player setting menu 1 is also used for
the display setting of a TV, the setting of the language to be used and the like.

When "1" on the ten key has been pressed during the display of the player setting menu 1 and the factory set flag
in the nonvolatile memory 940 is ON, the system control unit 93 has the rating setting menu 2 displayed and waits for
a next input from the ten key on the remote controller 91. Here, Figs. 19A and 19B assume that the USA is the country
of use, so that the rating system used is that set by the Motion Picture Association of America.

When any of "1" to "6" on the ten key of the remote controller 91 are pressed during the reproduction of the rating
setting menu 2, the frame showing the permitted reproduction level changes to the selected level. As one example,
when "3" is pressed, the rating setting menu 4, such as that shown in Fig. 19B, is displayed showing that reproduction
up to the level "R" is permitted. Here, such settings may also be performed using cursor keys and enter key instead of
direct input with the ten key.

Ifthe "7" key is pressed once the rating has been set, the display proceeds to the lock setting menu 5. Here, in order
to terminate setting without using the lock, which is to say setting the device so as to allow the reproduction of all levels,
the user can press "7" on the ten key during the reproduction of the rating setting menu 2 to advance to the lock setting
menu 3, before returning to player setting menu 1 without setting the lock.

If the user presses the "1" key or the enter key during the reproduction of lock setting menu 5, the display advances
to the personal identification number input menu 6 where the user can input a four-figure personal identification number
using the ten key.

Once the user has inputted his/her personal identification number, the display advances to the lock completion
menu 7 where the lock is confirmed and a return to player setting menu 1 is performed. At this point, the system control
unit 93 sets the parental level flag and personal identification number flag at ON and the factory set flag at OFF (locked
state) in the nonvolatile memory 940 (see Figs. 13B, 15) and writes in the parental level indicated by menu 6 and the
personal identification number.

(2) Changing of the Parental Level in the Reproduction Device/Removal of the Parental Lock

The following is an explanation of a change or removal of the parental lock once it has been confirmed in the above
procedure.

When the factory set flag is off during the reproduction of the player setting menu 1 and the "1" key on the ten key
has been pressed, the display advances to the lock setting menu 8 (see Fig. 19C) which shows the parental level which
may currently be reproduced and the and state of the lock. If the correct four-figure personal identification number is
inputted during the display of this lock setting menu 8, the display advances to rating setting menu 9 where the rating
can be set and changed in the same way as in rating setting menu 2. After changing the rating using the ten key, press-
ing "7" on the ten key makes the display advance to the lock setting menu 10 where pressing "1" sets the lock once
again.

As aresult, in addition to the parental lock level and the personal identification number being stored in the parental
lock level and the personal identification number shown in Fig. 15, in the group of setting flags the factory set flag is set
at OFF and the parental level flag and the personal identification number flag are set at ON.

Alternatively, if the "2" key or the "down" key and "enter” keys are pressed during the reproduction of the lock setting
menu 10, the inputted personal identification number can be removed and the reproduction device returned to the same
state as when it was shipped from the factory.

The above explanations (1) and (2) focus on the case when the USA is set in the country ID in the country ID stor-
age unit 935, which is to say the case for a reproduction device for the American market, with the following points also
being valid for other countries.

If, for example, the country ID is Japan, the selection items in the rating setting menus 2, 4 and 9 shown in Figs.
19A, 19B and 19C are "Adult”, "R" and "General". This is achieved by reading the rating system ("Adult”, "R" and "Gen-
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eral”) for Japan from the rating information storage unit 932.

(3) Reproduction of a Title

The following is an explanation of the operation for reproducing a title when a disc is inserted into the reproduction
device.

Once a disc has been set in the reproduction device, disc rotation control is performed until the balanced retrieval
is possible, at which point the pickup is moved and the lead-in area shown in Fig. 4 is read. This lead-in area includes
the parental information table shown in Fig. 11. This parental information table is read and is temporarily stored in the
buffer memory in the system control unit 93.

Next, the video manager shown in Fig. 4 is read. The system control unit 93 refers to the video manager manage-
ment information and the title search pointer management information in the video manager, reads the PGC information
for displaying the volume menu and displays the volume menu (see step 124 in Fig. 16). An example of this volume
menu is shown in Fig. 20.

As shown in Fig. 20, by displaying the volume menu, the system control unit 93 first has the title selection menu 12
displayed. In the illustrated example, the title groups are Movie X, Movie Y and Movie Z which are displayed as menu
items, with these being composed of the PGCs shown in Figs. 8A, 8B and 8C. This volume menu is also composed so
as to allow the user to select the language for the audio soundtrack and the language for the subtitles using audio menu
13 and subtitle menu 14 according to necessity.

When the interrelation between on the one hand the audio data number and the sub-picture data number in a VOB
and on the other hand the names of the designated languages is different for different titles, the audio menu 13 and sub-
titte menu 14 include specialized menus valid only for a particular title. When audio and subtitles are selected using
such menus, the appropriate audio data number and sub-picture data number are then set in the language register in
the system control unit 93.

Here, the following explanation assumes that "USA" is set in the country ID storage unit 935 of the reproduction
device and the parental level "PC-13" is set in the nonvolatile memory 940. In this state, the user selects Movie Y (Title
group 2 shown in Fig. 8B) in the title selection menu. Here, the following operation is performed in accordance with the
flow shown in Fig. 16.

The system control unit 93 determines the reproduction level for parental level "PG-13" from the rating information
(see Fig. 12B) for the USA in the parental information table (see Fig. 11) and sets the level register. This reproduction
level is set at L6 from Fig. 12B. Next, the system control unit 93 determines the starting PGC for Movie Y (title group 2)
and, in accordance with the flow shown in Fig. 17, reproduces the PGC group which compose Movie Y at reproduction
level L6. As a result, the "PG-13" version of Movie Y, which is to say PGC#20 —» PGC#24 — PGC#28 shown in Fig. 8B
are reproduced. After reproduction is completed, the volume menu is displayed once again.

Next, the explanation assumes that "USA" is set in the country ID storage unit 935 of the reproduction device and
the parental level "PG" is set in the nonvolatile memory 940. In this state, the user selects Movie Y (Title group 2 which
is shown in Fig. 8B) in the title selection menu. As a result, since the reproduction level corresponding to "PG" is deter-
mined at L7 from the parental information table in Fig. 12B, PGC#20 — PGC#25 — PGC#28 shown in Fig. 8B are
reproduced.

For the above example operations, the user selects their desired language in the audio data menu and subtitle data
menu in the volume menu, but this need not be the case. As one example, when the linked relations of all of the different
languages with the audio data numbers and subtitle data numbers are the same for every title, the user may have their
desired language set in the language register using a language processing setting item in the player setting menu 1
shown in Fig. 19.

By means of the multimedia optical disc of the present invention, it is possible for disc manufacturers to market a
same disc worldwide, which leads to a great reduction in the manufacturing and handling costs of discs. As a result,
manufacturers are able to export to an even wider world market.

From the viewpoint of a user, there are the benefits of being able to purchase discs at a lower price, while users in
smaller markets will be able to enjoy a greater variety of titles which appear on the market quicker than now. Further-
more, parents can have peace of mind when buying a player and disc software, since the whole family is able to enjoy
such titles. Here, since specified users (such as parents) still have full control over reproduction, users retain the right
to watch whichever title they wish.

It should be noted here that since the disc is adapted to world use, a parental information table needs to be pre-
pared for use in each country, but, supposing a given country is not registered, the following procedure can be used.

When country rating information corresponding to a country ID in the country ID storage unit 935 is not registered
in the parental information table shown in Fig. 11, the system control unit 93 may reproduce the information correspond-
ing to the parental information for country ID#99 ("Other countries”).

Also, when country rating information corresponding to country ID#99 (Other countries) is not registered, the sys-
tem control unit 93 may refuse reproduction or alternatively reproduce the title at the highest available reproduction level
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which is unlikely to offend any potential viewers. For countries which do not have an established system of ratings, it is
also possible for the manufacturers of the present disc to prepare different versions of a title according to their own
guidelines. This kind of reproduction may also be used for countries which, due to their limited market for reproduction
devices, do not have their country ID registered in the country information ROM. Here, titles which are not movies may
also be reproduced or not depending on the designated country.

It should also be noted that in the above embodiment, the country ID storage unit 935 was composed of ROM
whose content is set before shipping from the factory, but it is also possible for a specialized disc to be set by a user or
dealer after shipping to store the necessary information in the non-volatile memory.

The above embodiment also describes the use of a personal identification number to limit the users who may
change the permitted rating level for the reproduction device, although provided some other specialized operation is
used, the present invention need not be limited to such. As examples, (1) a user may instead insert a special optical
disc into the player, or (2) insert a special magnetic card. In case (1), the special optical disc comes provided with the
reproduction device and is then administered by parents who use it to change the settings of the reproduction device
according to necessity. In this case, the system control unit 93 has a special mechanism for detecting such an optical
disc (which, for example, stores a file which shows that setting rating levels is possible). In case (2), the reproduction
device includes a magnetic card reader and a mechanism for detecting a special data input.

Also, the present embodiment describes the case where ratings are decided for each country separately, although
regions (such as North America) or groups of countries may be used.

The present embodiment also relates to the present ratings systems used in the film industry as an example, so
that the present invention can be adapted should some other kind of regulatory system for multimedia come into force
in the future.

The above embodiment describes the case where the level ID for selective reproduction control is set in each VOB
unit itself, although this need not be the case, so that it can alternatively be set in the PGC information table (attribute
table) for controlling the reproduction order of VOBs. By doing so, it is possible for a plurality of block-converted PGCs
to commonly contain VOBs on different levels. For the title developer, this means that it is only necessary to separately
prepare VOBs for sections of video where different images are necessary on different levels.

In the above embodiment, the desirable arrangement order of PGC attributes in the attribute table is such that the
levels in the level ID are in ascending order of strictness of video content. As one example, for the example of Fig. 7,
the block-converted PGCs #2, #3 and #4 are arranged in ascending order of the strictness of the levels of their level IDs
(1, 2, 3) which correspond to the order "start, middle, end" in the block modes. By using this kind of arrangement order,
it becomes possible to make the actual setting of a PGC (see the process in Fig. 18) at high speed, in accordance with
the registered level and the temporarily determined PGC.

As one example, suppose that in the determination process, the registered level is 3 and level of the temporarily
determined PGC is 2. Here, if the block mode is start or middle, this means there is definitely a valid PGC in the lower
entry of the attribute table. In this case, in step 174 in Fig. 17, the system control unit 93 does not need to read all of the
PGC attributes in the block in the attribute table and so may instead only read the lower entry.

Furthermore, the aforementioned arrangement order is also desirable in order to prevent erroneous operation
which does not observe the registered level, even when the PGCs are displayed totally at random. As one example,
when a non-intended PGC is specified, which can be when a special function is prepared so that PGC numbers can be
directly specified by the user making a remote control operation or when an erroneous operation occurs due to the
reproduction device being knocked or to a disc retrieval error, if, in the determination process, the block mode of the
PGC attribute in question is "end”, there is no need to perform a search and it can be immediately determined that there
is no PGC which can be reproduced at the registered level.

Also, for the attribute table shown in Fig. 7, PGC attributes whose block type is "non-block” may be registered so
that their all of the reproducible levels are set as their level ID. In the illustrated case, the level ID for PGC#1 and PGC#7
in Fig. 7 becomes levels 1, 2 and 3, and the level ID for PGC#5 becomes levels 1 and 2. Here, since there will always
be PGC information with matching level ID in step 175 in the determination process of the system control unit 93 shown
in Fig. 17, the processing in step 177 can be omitted.

The above description focussed on an example where the level IDs were self-imposed ratings set according to the
extent to which sex scenes, violent scenes and the like are present in the video content, although other kinds of ratings
may be used. As examples, a no-cut version, a cinema version and a TV version may be used for a movie application
while beginner, low level, intermediate and advanced may be set for a game application. Also, since levels such as
beginner, low level, intermediate and advanced do not require a parental lock, the nonvolatile memory 940 may be used
as a special register inside the reproduction device for a temporary setting of reproduction level. In such a case, this
level can be set according to a user indication at the beginning of the application.

Also, the present embodiment describes a case when a plurality of PGCs have been block converted, although
when only one version of a movie title is recorded on an optical disc, one movie may be recorded on the optical disc as
one PGC. In this case, when only one version of a film which would be rated "adult” in Japan or "X" in the USA, the level
ID of this PGC can be set at L2, with only the appropriate rating level for the country or region, such as "Adult” for Japan
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or "X" for the USA, and the level ID (in this case, L2) being set in the parental information table. By doing so, the movie
title can only be viewed when the parental level is set at "Adult” for Japan or "X" for the USA, or when the parental lock
has been removed.

Also, the present embodiment describes the case where management information is arranged into GOPs which
are the unit for decompression of video, although if a different compression technique is used, the management infor-
mation may be stored in accordance with the units for that compression technique.

It should also be noted that in the present embodiment, the case where the video information is stored using digital
video data under MPEG2 standard was explained, although the present invention should not be limited to this format,
so that any multimedia data format where video, audio and sub-pictures can be supplied together may be used, such
as digital video under MPEG1 or digital video according to a conversion algorithm aside from DCT (Discrete Cosine
Transform) as used under MPEG format.

Also, the present embodiment describes the case where a DVD is used as the optical disc, although any storage
medium which can be used for storing a large amount of digital video may be used.

The level ID registering operation shown in Figs. 19A through 19C was described as using a personal identification
number in the level setting menu which is displayed using the OSD information in the OSD information storage unit 95,
although if only a specified user is allowed to set this function, these menus are no longer necessary. As an example,
if parents have a special optical disc which stores a level setting menu, the reproduction level may be changed only
when such disc is inserted in the reproduction device.

Finally, the present invention described the case where a DVD is used as the read-only disc for the present embod-
iment, although there is no difference to the effect of the invention if a rewritable disc is used.

Manufacturing Process of the Optical Disc

Fig. 21 shows a flowchart for the manufacturing process of the optical disc in the present embodiment.

First, the data in the volume area shown in Fig. 4 is generated by a logical data stream generation device (step
191). This logical data stream generation device uses multimedia data editing software on a personal computer or work-
station and can generate volume data of the data construction shown in Fig. 4. This volume data is recorded onto a
transfer medium, such as magnetic tape, and is then converted into a physical data stream by a physical data stream
generation device (step 192). This physical data stream is processed using an ECC (error checking code) after data for
the lead-in area and data for the lead-out area and the like have been added to the volume data. A master disc cutting
process then cuts a master disc for the optical discs using this physical data stream (step 193). Finally, optical discs are
manufactured from the master disc by a pressing device (step 194).

The aforementioned manufacturing process can be achieved, with the exception of the part about the logical data
stream generation device using the data construction of the present invention, by the same manufacturing equipment
as conventional CDs. This is described in "Compact Disc Reader” by Heitaro Nakajima and Hiroshi Ogawa, Ohm Books
and in "Optical Disc Systems” by the Applied Physics Society/Optics Discussion Group, Asakura Publishing.

Although the present invention has been fully described by way of examples with reference to the accompanying
drawings, it is to be noted that various changes and modifications will be apparent to those skilled in the art. Therefore,
unless such changes and modifications depart from the scope of the present invention, they should be construed as
being included therein.

Claims
1. A multimedia disc, comprising:

a video data storage region for storing a plurality of video data sequences;

a management information storage region which stores management information, the management informa-
tion comprising group information that shows which video data sequences have been grouped together to
compose a group from which only one of the composing video data sequences is reproduced, a level ID for
each video data sequence in a same group and a set of link information for each video data sequence which
indicates a next video data sequence to be reproduced after completion of reproduction of a video data
sequence in question; and

a level map storage region for storing a separate table for each country/region, wherein each table for a coun-
try/region includes information which maps each sort level in a sorting system for the country/region to a level
ID.

2. The multimedia optical disc of Claim 1,

wherein the table for a country/region stores a country/region code for identifying the country/region, sort
levels in the sorting system in the corresponding country/region and a level ID which corresponds to each sort level,
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and

wherein a sorting system in a country/region is made up a plurality of sort levels which show viewing regu-
lations which correspond to an extent to which violent scenes and sex scenes are included in video data and each
sort level is expressed by a character string which expresses an appropriate name within the sorting system in
question.

The multimedia optical disc of Claim 2, further including a track which has the sectors arranged in a spiral, wherein
the management information storage region and the level map storage region are assigned to track positions which
are read before the video data storage region by a reproduction device.

The multimedia optical disc of Claim 3, wherein each video data sequence is made up of a plurality of objects, and
wherein chains, each which indicates a combination of objects which forms one of the video data sequences, are
stored in the management information storage region.

The multimedia optical disc of Claim 4, wherein the video data storage region is made up of a plurality of object
storage regions, each of the object storage regions being recorded in consecutive sectors of the multimedia disc.

The multimedia optical disc of Claim 5, wherein each of the objects is made up of a plurality of object units, wherein
each of the object units is made up of one video segment and a plurality of sets of audio data, and wherein the plu-
rality of object units are arranged in order of reproduction in the object storage regions.

The multimedia optical disc of Claim 2, wherein each video data sequence includes at least one of a plurality of sets
of audio data and a plurality of sets of sub-picture data which are interleaved with a corresponding video segment
of a given reproduction period, wherein a content of each set of audio data corresponds to the video segment of
the given reproduction period and a content of each set of sub-picture data corresponds to the video segment of
the given reproduction period.

The multimedia optical disc of Claim 7, wherein each video segment is made up of images in a movie title and the
plurality of sets of audio data are composed of soundtracks dubbed in different languages.

The multimedia optical disc of Claim 8, further including a track which has the sectors arranged in a spiral, wherein
the management information storage region and the level map storage region are assigned to track positions which
are read before the video data storage region by a reproduction device.

The multimedia optical disc of Claim 9,

wherein each video data sequence is made up of a plurality of objects, and wherein chains, each which indi-
cates a combination of objects which forms one of the video data sequences, are stored in the management infor-
mation storage region,

wherein the video data storage region is made up of a plurality of object storage regions, each of the object
storage regions being recorded in consecutive sectors of the multimedia disc, and

wherein each of the objects is made up of a plurality of object units, wherein each of the object units is made
up of one video segment and a plurality of sets of audio data, and wherein the plurality of object units are arranged
in order of reproduction in the object storage regions.

The multimedia optical disc of Claim 7, wherein each video segment is made up of images in a movie title and the
plurality of sets of sub-picture data are composed of subtitles in different languages.

The multimedia optical disc of Claim 11, further including a track which has the sectors arranged in a spiral, wherein
the management information storage region and the level map storage region are assigned to track positions which
are read before the video data storage region by a reproduction device.

The multimedia optical disc of Claim 12,

wherein each video data sequence is made up of a plurality of objects, and wherein chains, each which indi-
cates a combination of objects which forms one of the video data sequences, are stored in the management infor-
mation storage region,

wherein the video data storage region is made up of a plurality of object storage regions, each of the object
storage regions being recorded in consecutive sectors of the multimedia disc, and

wherein each of the objects is made up of a plurality of object units, wherein each of the object units is made
up of one video segment and a plurality of sets of audio data, and wherein the plurality of object units are arranged
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in order of reproduction in the object storage regions.
A multimedia optical disc, comprising:

a video data storage region for storing a plurality of video data sequences, wherein each video data sequence
is made up of at least one object, wherein each object in a video data sequence includes a video segment of
a reproduction period with which a plurality of sets of audio data to be reproduced with the video segment are
interleaved;
a management information storage region which stores management information and chains,
the management information comprising group information which shows which video data sequences have
been grouped together to compose a group from which only one of the composing video data sequences is
reproduced, a level ID for each video data sequence in a same group and a set of link information for each
video data sequence which indicates a next video data sequence to be reproduced after completion of repro-
duction of a video data sequence in question, and
each of the chains expressing a reproduction order of objects which compose each video data sequence; and
a mapping information storage region for storing a separate table for each country/region, wherein each table
for a country/region includes information which maps each sort level in a sorting system for the country/region
to a level ID of a movie title,

wherein each movie title is made up of a series of video data sequences which are linked by sets of link
information and wherein for each series of video data sequences, only a video data sequence whose level ID
corresponds to the sort level is selectively reproduced out of video data sequences which have been grouped.

The multimedia optical disc of Claim 14, wherein each of the plurality of sets of audio data is for a different lan-
guage.

The multimedia optical disc of Claim 15,

wherein the table for a country/region stores a country/region code for identifying the country/region, sort
levels in the sorting system in the corresponding country/region and a level ID for each movie title which corre-
sponds to each sort level, and

wherein a sorting system in a country/region is made up a plurality of sort levels which show viewing regu-
lations which correspond to an extent to which violent scenes and sex scenes are included in video data and each
sort level is expressed by a character spring which expresses an appropriate name within the sorting system in
question.

The multimedia optical disc of Claim 16, wherein the group information includes first information showing whether
a video data sequence belongs to a group and second information which shows to which group a grouped video
data sequence belongs.

The multimedia optical disc of Claim 17, wherein an identifier used for a chain is an identification number and iden-
tification numbers of chains belonging to a same group are arranged into a consecutive numerical order.

The multimedia optical disc of Claim 18, wherein the second information includes information which is attached to
a lowest value out of identification numbers of chains in a same group to show a start of the group and information
which is attached to a highest value out of identification numbers of chains in a same group to show an end of the

group.

The multimedia optical disc of Claim 19, wherein each of the objects is made up of a plurality of object units,
wherein each of the object units is made up of one video segment and a plurality of sets of audio data, and wherein
the plurality of object units are arranged in order of reproduction in the object storage regions.

A multimedia optical disc which includes:

a data region which stores a plurality of objects which in turn include a video segment, a set of audio data and
a set of sub-picture data; and
an index region which stores a reproduction order for the objects,

wherein the data region is made up of a plurality of small regions with objects being stored across a plu-
rality of consecutive small regions,

wherein each small region includes:
a first sub-region for storing a video segment of a unit reproduction time;
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a second sub-region for storing a plurality of sets of audio data which are to be reproduced together with the
video segment in the first sub-region, wherein each set of audio data is in a different language; and
a third sub-region for storing a plurality of sets of sub-picture data which are to be reproduced together with the
video segment in the first sub-region, wherein each set of sub-picture data displays subtitles in a different lan-
guage,

and wherein each index region includes:
a first index region for storing a plurality of sets of chain information and sets of link information, wherein each
set of chain information expresses a reproduction order of a list of objects to be reproduced (hereinafter called
a "chain") and each set of link information indicates, for an arbitrary chain, a chain to be reproduced after the
arbitrary chain;
a second index region for storing group information for indicating which chains are grouped together into a
same group out of which only one chain is reproduced, as well as a plurality of level IDs, each of which is
assigned exclusively to only one chain in a same group; and
a third index region for storing separate table for each country/region, wherein each table for a country/region
includes information which maps each sort level in a sorting system for the country/region to a level ID of each
movie title,

wherein each movie title is made up of a series of video data sequences which are linked by sets of link
information and wherein for each series of video data sequences, only a video data sequence whose level ID
corresponds to the sort level is selectively reproduced, out of video data sequences which have been grouped.

22. A multimedia optical disc which comprises:

a video data storage region for storing one video data sequence;

a management information storage region which stores management information, the management informa-
tion comprising a level ID for the video data sequence; and

a level map storage region for storing a separate table for each country/region, wherein each table for a coun-
try/region includes information which maps each sort level in a sorting system for the country/region to the level
ID.

23. Areproduction device for a multimedia optical disc which includes: a video data storage region for storing a plurality
of video data sequences; a management information storage region which stores management information, the
management information comprising group information that shows which video data sequences have been
grouped together to compose a group from which only one of the composing video data sequences is reproduced,
a level ID for each video data sequence in a same group and a set of linkinformation for each video data sequence
which indicates a next video data sequence to be reproduced after completion of reproduction of a video data
sequence in question; and a level map storage region for storing a separate table for each country/region, wherein
each table for a country/region includes information which maps each sort level in a sorting system for the coun-
try/region to a level ID,

the reproduction device comprising:

region code storage means for storing a region code showing a country/region;

level registration means for registering one of the sort levels for the sorting system used in the region indicated
by the region code, in accordance with a user indication;

reading means for reading management information, mapping information and video data sequences from the
optical disc;

table specification means for specifying a table for the country/region corresponding to the region code stored
by the region code storage means;

reproduction level setting means for setting a level ID which corresponds to the sort level registered in the level
registration means as a reproduction level by referring to the specified table of the country/region;

reading control means for determining a video data sequence corresponding to the set reproduction level in
accordance with the group information and controlling the reading means to read the determined video data
sequence; and

reproduction means for reproducing every video data sequence read by the reading means.

24. The reproduction device of Claim 23, wherein, when a next video data sequence to be reproduced is part of a
group, a present set of link information indicates any video data sequence in the same group, and wherein the read-
ing control means includes:

provisional setting means for provisionally setting a video data sequence indicated by the link information of a
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video data sequence presently being reproduced as a next video data sequence to be reproduced;

actual setting means for referring to the group information, for determining whether there is any other video
data sequence which is grouped with the provisionally set video data sequence to allow selective reproduction,
for actually setting the provisionally set video data sequence if no other video data sequence has been deter-
mined and for actually setting a video data sequence of the same group which corresponds to the reproduction
level set by the reproduction level setting means if another video data sequence has been determined; and
indication instruction means for indicating to the reading control means to have the actually set video data
sequence reproduced.

The reproduction device of Claim 24, wherein the actual setting means includes:

a comparison unit for comparing the reproduction level set by the reproduction level setting means with a level
ID of each video data sequence which belongs to a same group as the provisionally set video data sequence;
a first determining unit for actually setting, when the comparison means finds that there is a video data
sequence with a level ID which corresponds to the reproduction level, the video data sequence with the corre-
sponding level ID; and

a second determining unit for actually setting, when the comparison means finds that there is no video data
sequence with a level ID which corresponds to the reproduction level, a video data sequence with a level ID
which is close to the reproduction level but which represents a less restricted video content.

The reproduction device of Claim 25, further comprising:

indication means for indicating a set of audio data according to a user operation;

video reproduction means for reproducing a video segment in a video data sequence;

audio selection means for selecting the indicated set of audio data from the plurality of sets of audio data which
are to be reproduced with the video segment; and

audio reproduction means for reproducing the selected set of audio data.

The reproduction device of Claim 26,

wherein a plurality of sets of sub-picture data which are to be reproduced together with video are interleaved
in each video data sequence, wherein the indication means also indicates a set of sub-picture data and wherein
the reproduction device further includes:

sub-picture selection means for selecting one set of sub-picture data which corresponds to an indicated lan-
guage out of a plurality of sets of sub-picture data to be reproduced with a video segment; and
sub-picture reproduction means for reproducing the selected set of sub-picture data.

The reproduction device of Claim 23, further comprising:

indication means for indicating a set of audio data according to a user operation;

video reproduction means for reproducing a video segment in a video data sequence;

audio selection means for selecting the indicated set of audio data from the plurality of sets of audio data which
are to be reproduced with the video segment; and

audio reproduction means for reproducing the selected set of audio data.

The reproduction device of Claim 28, wherein a plurality of sets of sub-picture data which are to be reproduced
together with video are interleaved in each video data sequence, wherein the indication means also indicates a set
of sub-picture data and wherein the reproduction device further includes:

sub-picture selection means for selecting one set of sub-picture data which corresponds to an indicated lan-
guage out of a plurality of sets of sub-picture data to be reproduced with a video segment; and
sub-picture reproduction means for reproducing the selected set of sub-picture data.

The reproduction device of Claim 23, wherein the level registration means registers a sort level and a personal
identification number and wherein the reproduction device further includes:

input means for inputting a personal identification number in accordance with a user operation;

coincidence judgement means for judging whether the inputted personal identification number coincides with
the personal identification number registered in the level registration means; and
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change permission determination means for determining that the registered sort level can be changed by the
user when the coincidence judgement means judges that there is coincidence.

31. A reproduction device for a multimedia optical disc which includes:

a video data storage region for storing a plurality of video data sequences;
a management information storage region which stores management information, the management informa-
tion comprising group information that shows which video data sequences have been grouped together to
compose a group from which only one of the composing video data sequences is reproduced, a level ID for
each video data sequence in a same group and a set of link information for each video data sequence which
indicates a next video data sequence to be reproduced after completion of reproduction of a video data
sequence in question; and
a level map storage region for storing a separate table for each country/region, wherein each table for a coun-
try/region includes information which maps each sort level in a sorting system for the country/region to a level
ID for a movie title, wherein each movie title is made up of a series of video data sequences which are linked
by sets of link information and wherein for each series of video data sequences, only a video data sequence
whose level ID corresponds to the sort level is selectively reproduced out of video data sequences which have
been grouped,

the reproduction device comprising:
region code storage means for storing a region code showing a country/region;
level registration means for registering one of the sort levels for the sorting system used in the region indicated
by the region code, in accordance with a user indication;
reading means for reading management information, mapping information and video data sequences from the
optical disc;
table specification means for specifying a table for the country/region corresponding to the region code stored
by the region code storage means;
title selection means for selecting a movie title in accordance with a user operation;
reproduction level setting means for setting a level ID which is for a selected movie title and which corresponds
to the sort level registered in the level registration means as a reproduction level by referring to the specified
table of the country/region;
reading control means for controlling the reading means to read a video data sequence belonging to the
selected movie title which also corresponds to the set reproduction level; and
reproduction means for reproducing every video data sequence read by the reading means.

32. The reproduction device of Claim 31, wherein, when a next video data sequence to be reproduced is part of a
group, a present set of link information indicates any video data sequence in the same group, and wherein the read-
ing control means includes:

provisional setting means for provisionally setting a video data sequence indicated by the link information of a
video data sequence presently being reproduced as a next video data sequence to be reproduced;

actual setting means for referring to the group information, for determining whether there is any other video
data sequence which is grouped with the provisionally set video data sequence to allow selective reproduction,
for actually setting the provisionally set video data sequence if no other video data sequence has been deter-
mined and for actually setting a video data sequence of the same group which corresponds to the reproduction
level set by the reproduction level setting means if another video data sequence has been determined; and
indication instruction means for indicating to the reading control means to have the actually set video data
sequence reproduced.

33. The reproduction device of Claim 31, wherein the actual setting means includes:

a comparison unit for comparing the reproduction level set by the reproduction level setting means with a level
ID of each video data sequence which belongs to a same group as the provisionally set video data sequence;
a first determining unit for actually setting, when the comparison means finds that there is a video data
sequence with a level ID which corresponds to the reproduction level, the video data sequence with the corre-
sponding level ID; and

a second determining unit for actually setting, when the comparison means finds that there is no video data
sequence with a level ID which corresponds to the reproduction level, a video data sequence with a level ID
which is close to the reproduction level but which represents a less restricted video content.
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The reproduction device of Claim 31, further comprising:

indication means for indicating a set of audio data according to a user operation;

video reproduction means for reproducing a video segment in a video data sequence;

audio selection means for selecting the indicated set of audio data from the plurality of sets of audio data which
are to be reproduced with the video segment; and

audio reproduction means for reproducing the selected set of audio data.

The reproduction device of Claim 34, wherein a plurality of sets of sub-picture data which are to be reproduced
together with video are interleaved in each video data sequence, wherein the indication means also indicates a set
of sub-picture data and wherein the reproduction device further includes:

sub-picture selection means for selecting one set of sub-picture data which corresponds to an indicated lan-
guage out of a plurality of sets of sub-picture data to be reproduced with a video segment; and
sub-picture reproduction means for reproducing the selected set of sub-picture data.

The reproduction device for a multimedia optical disc which comprises: a video data storage region for storing one
video data sequence; a management information storage region which stores management information, the man-
agement information comprising a level ID for the video data sequence; and a level map storage region for storing
a separate table for each country/region, wherein each table for a country/region includes information which maps
each sort level in a sorting system for the country/region to the level ID,

the reproduction device comprising:

region code storage means for storing a region code showing a country/region;

level registration means for registering one of the sort levels for the sorting system used in the region indicated
by the region code, in accordance with a user indication;

reading means for reading the management information, mapping information and the video data sequence
from the optical disc;

table specification means for specifying a table for the country/region corresponding to the region code stored
by the region code storage means;

reproduction level setting means for setting a level ID which corresponds to the sort level registered in the level
registration means as a reproduction level by referring to the specified table of the country/region;

reading control means for determining a video data sequence corresponding to the set reproduction level and
controlling the reading means to read the determined video data sequence; and

reproduction means for reproducing every video data sequence read by the reading means.

A reproduction method for a multimedia optical disc which comprises: a video data storage region for storing a plu-
rality of video data sequences; a management information storage region which stores management information,
the management information comprising group information that shows which video data sequences have been
grouped together to compose a group from which only one of the composing video data sequences is reproduced,
a level ID for each video data sequence in a same group and a set of link information for each video data sequence
which indicates a next video data sequence to be reproduced after completion of reproduction of a video data
sequence in question; and a level map storage region for storing a separate table for each country/region, wherein
each table for a country/region includes information which maps each sort level in a sorting system for the coun-
try/region to a level ID,
the method comprising:

a first registration step for registering in memory a region code showing a country/region;

a second registration step for registering in memory one of the sort levels for the sorting system used in the
region indicated by the region code, in accordance with a user indication;

a first reading step for reading management information and mapping information from the optical disc;

a table specification step for specifying a table in the mapping information for the country/region corresponding
to the region code registered in the memory;

a reproduction level setting step for referring to the specified table of the country/region and setting a level ID
which corresponds to the sort level registered in the memory as a reproduction level;

a second reading step for determining a video data sequence corresponding to the set reproduction level in
accordance with the group information and reading the determined video data sequence.
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Fig. 15
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Fig. 16
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Fig. 17

REPRODUCTION OF SET OF
PROGRAM CHAINS

N

PROGRAM CHAIN DETERMINED |}~ STEP 130
ACCORDING TO LEVEL ID

_STEP 131

PGC INFORMATION READ

MECHANISM CONTROL UNIT, SIGNAL |~ STEP 132
PROCESSING UNIT CONTROLLED, VOB

READ IN ORDER GIVEN BY ROUTE

INFORMATION AND INFORMATION

SENT TO AV DECODER UNIT

STEP 133
PROGRAM CHAIN
COMPLETE ?

LINK INFORMATION READ
(BRANCH ADDRESS PGC TEMPORARILY DETERMINED)

_ STEP 134

STEP 135

IS BRANCH
ADDRESS A TITLE
NU 2

Y

45



EP 0 792 644 A1

Fig. 18

START
STEP 171

[BLOCK TYPE READ FROM PGC
ATTRIBUTES OF PGC TO BE
REPRODUCED

STEP 173

ONLY ONE SET OF
Typﬁsvv%kggﬁ AL > PGC INFORMATION.
SLOCK" 2 THIS INFORMATION
SELECTED.

ALL PGC ATTRIBUTES (FROM START TO END) | STEP 174
IN BLOCK WHICH INCLUDES THE RETRIEVED
PGC ATTRIBUTES READ

STEP 175

IS THERE RETRIEVED
INFORMATION WHOSE REPRODUCTION
EVEL COINCIDES WITH THE REPRODUCTION
LEVEL STORED BY THE LEVEL
REGISTER?

Y Y STEP 177

PGC INFORMATION WHOSE
REPRODUCTION LEVEL IS CLOSEST
TO THE REPRODUCTION LEVEL
STORED BY THE LEVEL REGISTER
BUT IS LESS RESTRICTED

PGC WITH COINCIDENT STEP 176
REPRODUCTION LEVEL SELECTED

<
T~

<
END

46



EP 0 792 644 A1

¥ AINHIN

A
CHEALND + HOIML (D) SSTdd
A0
HLVLS QIMO0INN ©ssadd
NN ONLLLAS ANAN ONLLLAS
IAYId QLNNNLAY FIAVIL QL NINIAY
OL[NEN]SSTAd

ON Z
e 8l ; 197971 X001

TAATT[X] OL dN SI
ONILLAS INASTYd

ONILVY 14§ 40 ONINOO0T
¢ ~

DSsddd

<— FEDOINNE HONO K0T L

09
0d'§
¢-Dd Y
gt
LN

X1

7~ IONLLLES DNILVY

@mmmﬁ

@mmmﬁ

40
(DSSAUd

-
.~

NO DV’'Id 1LdS Ad0LOVd

V61 ‘81

I

8 NINHN
A

40
@DSsTad

(INAW DONILLAS
YHAVId OL NINLAY
OLIONANW|SSHdd

NNFW DSIA as M

TISTIONA L2
AV1dSIqaso v
JOVNONYT
TSTONELL VLN €
€v ASONI'ALT

X DONILYVY 1
SONILLAS ¥4AVId T

~

47



EP 0 792 644 A1

JLATdINOD D01

J

OLIONFW|SSHYd

(NI ONILLES
YHAVId OL NANLHY

Py
- -
~ -

&mmsSz KOILYIHLNAQ,

[ TYNOS¥Ed TANDH ¥NOd

*WJHAINT 5SVATd “ONLLVY.’
~<_dONVHOOL __--

lllll

agsono1®

TIATTA] OL dN YO
SIONILIAS INASTAd

DNILVY LS 40 ONINOOT

\l\

DO'IVIA DNILLAS J99NNN
NOILLVOIALLNAAI TVNOSJdd

(INFN ONILLAS
YHAVId QL NANLAY
| OLIONIN|SSH¥d \

lllllllll
~ -

_ N_mmvm%zmm% .@&&Zme :

(INH ONILLHS
YAV Id OL NINLAY
OLIONIN|SST¥d

JHIINNN
NOILLVOIJILNHdI

TVNOSY¥dd LNOHLIM
ATdISSOd DNILVY
LAS dHL 40 dDNVHD

(AN ONILLIS
YJAVId OL NANLIY
OLONHI|SSH¥d

8534

—

0T

07"

a0 :
m
CI-0d Y
¢
i
_

A a0

Z

L1-0

>

S— JIVNOS¥3d S4NOL AN0d
INANER ™~ ¥ YHINA ASYETd -~ | [V
WINN) ONT7 T §52ud :

NOLLYOLLNAQI mm,..lmm TAAZT ADOT @% ﬁ_ %@ TIATT ADOT
0S¥ | TIATTR]OLdN¥od| © TIATTA] 0L dN ¥OA

SI ONILIAS INFSTUd ST ONILIAS INASTdd

ONLLYY LAS 40 ONINDOT DNILYY 13S 40 ONINOOT

~ g
9 S
d61 ‘S

ONILLAS DNILVY

~ A

ﬁEw. +
HOIML (1) SSAAd

14

10

© SSsTAd
Z ANAW

438



EP 0 792 644 A1

LASHY YHINNN
NOLLVDIALLNAAI
TYNOS¥ad
‘“TAAFTIO0T OL
ASNOJSTY NI[ONJI

(INIW ONILLHS
YHAVId OL NINLHY
OLIONAN|SSH¥d

THATTRA] OL dN JYOd
SIONILIAS INISTNd

ONILVY L3S 40 ONINOO'T

-

@+

m@ﬁ. DRI A s34
i TAATTID01T

AT19ISSOd ONILV Y
14S 40 AONVHD
NNAW ONLLLAS ANIW ONLLLAS
YHAVId QL NANLAY YIAV1d OL NANIAY
OL[ININ[SSTUd OL[NNTW]SSTAd
G
~ Y AINT ISVATd - | OSSau e o m
0 1A 007 HOd
TIATTI] OL dn YO LIFON'T
SI ONILIAS INASTYd Xl
ONILYY IAS 40 ONINOOT ONILLLAS ONLLY Y
~ P
01 6
D61 31

AOLYHILCI

(INIW DNLLLAS
YAV Id OL NANLHY
OLIONHN|SSHEd

1N

HAAEN

05

~ -

\mmmZDZ ZO;<UH&,_.Zm9,

TYNOSYHd TANDId ¥N0A

amHZm dSVa1d ONILVY.’
-~ 3DONVHDOL _ .-~

lllllllll

aa3ioo1e

THATITI]OL dN Y04
SI ONILLAS INASTdd

ONILVY LS 40 ONINOOT

g~ 440 OV

L3S Ad0LOVA

@HIND SSHUd

10

(D ssgad
I ANEIW

49



EP 0 792 644 A1

AONAN NOILLOA TS HILLL
O [ONHN]SSHdd

ASANIHO
HONHYA
NVINIAD
HST'TONA
ASANVdVI

— N en T

ONAW A" TLILL]S

y17

ONAHN
SSHdd

ANIW A 1LLLENS
HOANNHN|SSHdd

ASANIHO
HONAdA
NVINEED
HST'TONA
HSANVIVL

— N T

ANIIN O1dNV

1 Gl

0¢ 314

ONHN
SSH¥d

A
NOILDNAOdddd

ATLIL SLYV.LS
[AH.LNH|+
OU@IONELE!

ANIN OIdNV
O |ONTN|SSTAd

ZdIAON 't

A HdIAON T

X HIAOW 1

ANTN NOLLDT14S I1LLL
Al

50



EP 0 792 644 A1

Fig. 21
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