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(57) ABSTRACT

An 1nformation recording medium includes: record infor-
mation pieces logically independent of each other and
constituting a hierarchical structure of hierarchical layers;
layer information pieces for specitying one of the hierarchi-
cal layer; kind information pieces for indicating kinds of
information relating to the record information pieces; a text
group including layer related texts and record information
related texts successively arranged 1n a mixed manner; text
arrangement information pieces corresponding to the text
group and arranged 1n pair with one of the layer information
piece and the kind information piece corresponding to the
text, the text arrangement information piece indicating a
position of the text within the text group. The layer infor-
mation pieces are arranged in an order 1n accordance with
the hierarchical structure, and the kind information pieces
are arranged 1n pair with the layer information pieces
indicating the layer of the corresponding record information
piece so as to specily the logical position of the correspond-
ing record information piece within the hierarchical struc-
ture.
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INFORMATION RECORDING MEDIUM,
APPARATUS FOR RECORDING THE SAME
AND APPARATUS FOR RECORDING THE
SAME

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions

made by reissue.
This 1s a reissue of U.S. Pat. No. 6,067,282, which is a

continuation of application Ser. No. 08/8235,560 filed on
Mar. 20, 1997 U.S. Pat. No 5,889,746.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an information recording
medium such as an optical disk of a high recording density
type, which 1s capable of recording information such as
video mnformation, audio mformation and the like at a high
density, and which 1s represented by a DVD (Digital Video
or Versatile Disk). The present invention also relates to a
recording apparatus for recording the information onto the
information recording medium, and a reproducing apparatus
for reproducing the information from the information
recording medium.

2. Description of the Related Art

Conventionally, a so-called LD (Laser Disk) and a
so-called CD (Compact Disk) are generalized as optical
disks, on which information such as video information,
audio mformation and the like 1s recorded.

On the LD or the like, the video information and the audio
information are recorded together with time information
indicating a time at which each information 1s to be repro-
duced with respect to a reproduction start position, which
cach LD or the like has, as a standard position. Thus, other
than a general normal reproduction to reproduce the
recorded information in the order of recording, various
special reproductions are possible, such as a reproduction to
extract and listen to an only desirable music out of a plurality
of recorded musics, a reproduction to listen to the recorded
musics 1n a random order and so on, 1n case of the CD, for
example.

In the application of video CD to a karoke device, the text
information (character information) relating to the recorded
video information 1s recorded on the video CD, and the text
information 1s displayed on a monitor to notify a user of the
contents of the recorded video information and/or related
information. In the case of the video CD, a portion on the
disc 1s allotted to text information recording area 1n which
the text information 1s recorded. The text information to be
recorded 1s comprised of plural independent files each
corresponding to a country for which the text 1s described
(1.e., the files are prepared for each language), and each file
includes a text relating to the whole contents of the disc and
a plurality of texts relating to respective pieces of the
recorded video information. Each text 1s applied with an
identification number of 1itself.

However, according to the recording method of the text
information described above, since the text information are
simply recorded successively, 1t 1s diflicult to rapidly rec-
ognize the recording position of a certain text information
which 1s desired to be displayed. Therefore, it 1s required to
check the contents of every text information one after
another to find out the target text in a time-consuming
mannet.

In addition, since the text itself can be described only for
the largest unit of the video information recorded on the disc,
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it 1s 1mpossible to describe the text for further departmen-
talized information units. For example, in the case of the
video CD on which plural stories are recorded, 1t 1s not
possible to describe a text for each chapter and/or scene of
cach story, although 1t 1s possible to describe a text for each

story.
SUMMARY OF THE INVENTION

It 1s therefore an object of the present invention to provide
an information recording medium on which imnformation can
be recorded 1n a hierarchical structure and on which text
information can also be recorded i1n relation with the
recorded information at each hierarchical layer.

It 1s another object of the present invention to provide an
apparatus for recording the mformation including the text
information on the recording medium, and an apparatus for
reproducing the recorded information, which 1s capable of
searching for the text information quickly.

According to one aspect of the present invention, there 1s
provided an information recording medium including: a
plurality of record information pieces logically independent
of each other and constituting a hierarchical structure includ-
ing a plurality of hierarchical layers; layer information
pieces for specilying one of the plurality of hierarchical
layers; kind information pieces for indicating kinds of
information relating to the record information pieces; a text
group including a plurality of layer related texts and record
information related texts successively arranged in a mixed
manner, the layer related text describing information related
to the layer specified by the layer information piece, the
record information related text describing information
related to the kind of the information specified by the kind
information piece; text arrangement information pieces cor-
responding to the text group and arranged 1n pair with one
of the layer information piece and the kind information piece
corresponding to the text, the text arrangement information
piece mdicating a position to the text within the text group,
wherein the layer information pieces are arranged in an
order 1n accordance with the hierarchical structure, and the
kind information pieces are arranged in pair with the layer
information pieces indicating the layer of the corresponding
record information piece so as to specily the logical position
of the corresponding record information piece within the
hierarchical structure.

In accordance with the recording medium thus
configured, since the texts are related to the hierarchical
structure by the layer information pieces, the texts can be
recorded for each of the plural layers. Further, since the text
arrangement information pieces are recorded, the search
operation using the text may be readily performed.

The medium may further includes a plurality of specific
layer information pieces indicating recording position of the
layer information pieces which indicate one or more prede-
termined specific layers out of the plurality of hierarchical
layers. By this, the recording positions of the layer infor-
mation pieces indicating predetermined layers can be readily
obtained by referring to the specific layer information
pieces.

The medium may further includes uppermost layer infor-
mation pieces indicating recording positions of the layer
information pieces which indicate the highest layer out of
the plurality of hierarchical layers. By this, the recording
positions of the layer information pieces for the uppermost
layer can be readily obtained.

The medium may further include relation information
pieces indicating, for predetermined kind information
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pieces, relations between the record information related
texts and logical positions of the record information pieces
corresponding to the record information related texts within
the hierarchical structure. By this, a rapid search can be
achieved using the kind information pieces.

The medium may be so configured that the layer infor-
mation piece indicates only the layers, out of the plurality of
layers, including umts of the record information pieces
which a user can arbitrarily designates. With this treatment,
the search of the texts corresponding to the record informa-
tion designated by the user may be easy and quick.

The medium may be so configured that the layer infor-
mation piece 1s recorded for a certain record information
piece which satisfies the following conditions: (a) on a
certain layer within the hierarchical layers lower than the
predetermined specific layers, there exist other record 1nfor-
mation pieces on the layer which 1s at a same hierarchical
level as the certain layer and which 1s branched from the
layer just one level higher than the certain layer; and (b)
there exists at least one text with respect to one of the certain
record information piece and the other record information
pieces and the layers lower than the certain layer. By this, all
the existing layers can be accurately described with mini-
mum number of description of the layer information pieces.

The medium may be so configured that the record infor-
mation related text includes a classification mark part 1ndi-
cating a sub-class of the related information described by the
text and a character part indicating the related information.
By this, the quick search can be accomplished using the
classification mark part in the record information related
text.

According to another aspect of the present invention,
there 1s provided an information reproducing apparatus for
reproducing information from an information recording
medium, including a designating unit for designating the
record information piece to be searched, the kind of the
related information corresponding to the record information
piece to be searched and a search object text relating to the
record imnformation piece to be searched, a searching unit for
searching for the kind information piece corresponding to
the kind of the related iformation designated by the des-
ignating unit; a selecting unit for selecting record informa-
tion related to texts including the search object text out of the
record information texts which include the kind information
pieces detected by the searching unit, by using the text
arrangement information pieces paired with the kind infor-
mation pieces detected by the searching unit: obtaining unit
for obtaining the logical position in the hierarchical structure
and the related information of the record information piece
corresponding to the record information related text
selected, by referring to the corresponding layer information
piece and other layer information pieces; a display unit for
displaying the imnformation related to the record information
obtained by the obtaining unit; and a reproducing unit for
reproducing the recording imnformation piece designated by
the designating unit based on the logical position obtained
by the obtaining unit.

In accordance with the reproducing apparatus thus

[

configured, the searching unit searches for the kind infor-
mation piece corresponding to the kind of the related infor-
mation designated, and the selecting unit selects a record
information related texts including the search object text.
The obtaining unit obtains the logical position 1 the hier-
archical structure and the related information of the record
information piece corresponding to the record information

related text selected. The reproducing unit reproduces the
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record information piece designated by the designated unit
based on the logical position obtained.

According to still another aspect of the present invention,
there 1s provided an information reproducing apparatus for
reproducing information from an information recording
medium, including: a designating unit for designating the
record information piece to be searched and the kind of the
related information corresponding to the record information
piece to be searched; a searching umit for searching for the
record information related text including the kind informa-
tion piece corresponding to the kind of the related informa-
tion designated by the designating unit and for a logical
position 1n the hierarchical structure of the record informa-
tion corresponding to the record information related text; a
display unit for displaying the record information related
texts detected by the searching unit; and a reproducing unit
for reproducing the record information piece designated by
the designating unit based on the logical position detected by
the searching unit.

In accordance with the reproducing apparatus thus
configured, the searching unit searches for the record infor-
mation related text including the kind information piece
corresponding to the kind of the related information desig-
nated and for a logical position 1n the hierarchical structure
of the record information corresponding to the record infor-
mation related text. The reproducing unit reproduces the
record information piece designated by the designating unit

based on the logical position detected by the searching unait.

According to still another aspect of the present invention,
there 1s provided an information reproducing apparatus for
reproducing information form an information recording
medium, including a designating unit for designating the
record imnformation piece to be searched and the sub-class of
the information related to the record information piece to be
searched; a searching unit for searching for the record
information related texts including the classification mark
part corresponding to the sub-class designated by the des-
ignating unit; an obtaining unit for obtaining the logical
position 1n the hierarchical structure of the record informa-
tion corresponding to the record immformation related text
searched by the searching unit and the information related to
the record mnformation piece, based on the corresponding
layer information piece and the other layer information
pieces; a display unit for displaying information relating to
the record information pieces detected by the searching unat;
and a reproducing unit for reproducing the record informa-
tion piece designated by the designating unit based on the
logical position obtained by the obtaining unait.

In accordance with the reproducing apparatus thus
configured, the searching unit searches for the record infor-
mation related texts including the classification mark part
corresponding to the sub-class designated by the designating
unit. The obtaining unit obtains the logical position 1n the
hierarchical structure of the record information correspond-
ing to the record mformation related text searched by the
searching unit and the information related to the record
information piece, based on the corresponding layer infor-
mation piece and the other layer information pieces. The
display unit displays information relating to the record
information pieces detected by the searching unit, and the
reproducing unit reproduces the record information piece
designated by the designating unit based on the logical

position obtained by the obtaining unit.

According to still another aspect of the present invention,
there 1s provided an information recording apparatus includ-
ing: a first producing unit for producing a plurality of record
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information pieces logically independent of each other; a
second producing unit for producing layer information
pieces 1mdicating one of a plurality of layers constituting a
hierarchical structure and kind information pieces indicating,
kinds of information related to the record information
pieces; a text producing unit for producing layer related texts
describing information related to the layer indicated by the
layer information pieces and record information related texts
describing information related to the kinds of the informa-
tion 1indicated by the kind information pieces; a first arrange-
ment unit for arranging the layer related texts and the record
information related texts on an information recording
medium successively 1n a mixed manner to form a text
group; a third producing unit for producing text arrangement
information pieces indicating positions of the texts within
the text group; a second arranging unit for arranging the
layer information pieces on the recording medium in an
order 1n accordance with the hierarchical structure; a third
arranging unit for arranging, on the recording medium, the
kind information pieces in pair with the layer information
pieces indicating the layer of the corresponding record
information piece so as to specily a logical position of the
corresponding record information piece within the hierar-
chical structure; and a fourth arranging unit for arranging the
text arrangement information pieces, on the recording
medium, 1n pair with one of the layer information piece and
the kind information piece corresponding to the texts.

In accordance with the recording apparatus thus
configured, the first arranging unmit arranges the layer related
texts and the record information related texts on an infor-
mation recording medium successively in a mixed manner to
form a text group. The second arranging unit arranges the
layer information pieces on the recording medium in an
order 1n accordance with the hierarchical structure. The third
arranging unit arranges, on the recording medium, the kind
information pieces in pair with the layer information pieces
indicating the layer of the corresponding record information
piece so as to specily a logical position of the corresponding,
record information piece within the hierarchical structure.
The fourth arranging unit arranges the text arrangement
information pieces, on the record medium, 1n pair with one
of the layer information piece and the kind information piece
corresponding to the texts.

The nature, utility, and further features of this mnvention
will be more clearly apparent from the following detailed
description with respect to preferred embodiments of the
invention when read 1n conjunction with the accompanying
drawings brietly described below.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 1s a diagram showing a physical structure of record
information of a DVD as one embodiment of the present
invention;

FIG. 2 1s a diagram showing frame pictures constructing,
a GOP;

FIG. 3 1s a diagram showing a logical structure of the
record information of the DVD 1n FIG. 1;

FIG. 4 15 a diagram showing a structure of an interleaved
unit of the DVD in FIG. 1;

FIG. 5 1s a block diagram illustrating a hierarchical
structure by which text information 1s described and
recorded;

FI1G. 6 1s a table showing definitions of hierarchy descrip-
tion codes;

FIGS. 7A to 7C are tables showing defimitions of appli-
cation description codes;
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FIG. 8 1s a table showing definitions of application
description codes related to genre;

FIG. 9 15s a diagram showing a structure of text informa-
tion;

FIG. 10 shows an example of description of item codes
and 1tem texts:

FIG. 11 1s a diagram showing a hierarchical structure
configured by the description example shown i FIG. 10;

FIG. 12 shows another example of description of item
codes and item texts:

FIG. 13 1s a diagram showing a hierarchical structure
configured by the description example shown i FIG. 12;

FIG. 14 shows still another example of description of item
codes and item texts;

FIG. 15 1s a diagram showing a hierarchical layer struc-
ture configured by the description example shown i FIG.

14;
FIGS. 16 A to 16C are tables showing definition of appli-
cation description codes which include unique codes;

FIG. 17 shows a search table produced using the unique
codes;

FIG. 18 1s a block diagram of an information recording
apparatus for recording the DVD in FIG. 1;

FIG. 19 1s a block diagram of an information reproducing,
apparatus for reproducing the DVD 1n FIG. 1;

FIG. 20 1s a flowchart showing a search operation using
text information;

FIG. 21 1s a tflowchart showing the song search step in
FIG. 20;

FIG. 22 1s a flowchart showing a search operation using,
unmique codes; and

FIG. 23 shows an example of description of 1tem text for
genre.
DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Referring to the accompanying drawings, embodiments of
the present invention will be now explained. The following
explanations will be done for the embodiment, in which the
present invention 1s applied to the aforementioned DVD.

In the following embodiments, constitutional elements
listed on a right hand side 1n a following list respectively
construct examples of constitutional elements of the present
invention listed on a left hand side in the following list.
Record information piece:

Information unit on volume layer or the lower layers Text
arrangement information piece: Text hand pointer Kind
information piece: application description code Specific
layer information piece:

Text pointer (title address)
Uppermost layer information piece:

Text pointer (volume address)
Object information piece: Search table
(I) Embodiment of Information Recording medium

First of all, a physical structure and a logical structure as
well as an operation of a DVD, as one embodiment of the
information recording medium to which the present inven-
tion 1s applied, will be explained with reference to FIG. 1.

At first, a record format of video information and audio
information on the DVD (i1.e. a physical record format) 1s
explained by use i FIG. 1.

As shown in FIG. 1, a DVD 1 as the present embodiment
1s provided with a lead 1n area L1 at 1ts most mner circums-
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ferential portion and a lead out area LO at 1ts most outer
circumierential portion, between which video information
and audio information are recorded such that they are
divided into a plurality of VISs 3, each of which has a
unique 1D (Identification) number (1.e. VIS#1 to V1S#n).
Here, the VIS (Video Title Set) 3 1s a set (bundle) of titles
(cach of which i1s one production or one work which an
author or producer intends to offer to the audience), which
are related to each other (e.g., which attribute, such as the
number, the specification, the corresponding languages etc.
of audio and video streams 1s the same to each other). More
concretely, a plurality of movies which are related to the
same movie to each other but which language of seriis
(lines) are different from each other may be recorded as
different titles respectively, or even in case of the same
movies, the theater version and the special version may be
recorded as different titles respectively. Ahead of the area
where the VISs 3 are recorded, a video manager 2 1s
recorded as shown 1n FIG. 1. As the information recorded in
the video manager 2, for example, information related to the
whole video and audio information recorded on the DVD 1,
such as a menu for accessing each title, no information for
preventing an 1illegal copy, an access table for directly
accessing each title and so on, 1s recorded.

One VIS 3 i1s recorded such that 1t 1s divided into a
plurality of VOBs 10, each of which has an ID number
(VOB ID#1, VOB ID#2, . . . ), and control data 11 disposed
ahead of the VOBs 10. Here, a data portion constructed by
a plurality of VOBs 10 1s defined as a VOB set (VOBS) as
shown 1 FIG. 1. This VOB set 1s defined to distinguish the
VOB 10, which constructs one portion of the VIS 3 as the
substantial portion of the video and audio information, from
the control data 11, which constructs another portion of the
VTS 3.

In the control data 11 recorded at the head of the VIS 3,
information such as PGCI (Program Chain Information),
which 1s various information related to a program chain as
a logical division obtained by combining a plurality of cells
(the “cell” will be described later in detail), 1s recorded. In
cach VOB 10, the substantial portion of the video and audio
information (1.e. the video and audio information 1itself other
than control information) besides the control information are
recorded.

Further, one VOB 10 1s constructed of a plurality of cells
20, each of which has an ID number (cell ID#1, cell

ID#2, . . . ). Here, one VOB 10 1s constructed such that 1t 1s
completed by the plurality of cells 20 and that one cell 20
does not strides over two VOBs 10.

Nextly, one cell 20 1s constructed of a plurality of VOB
units (VOBUSs) 30, each of which has an ID number
(VOBU#1, VOBU#2, . . . ). Here, the VOB umt 30 1s an
information unit, each of which includes the wvideo
information, the audio information and sub picture informa-
tion (which 1s defined as information of a sub picture such
as a subftitle of a movie etc.).

One VOB umt 30 1s provided with: a navi-pack (a
navigation pack) 41 for the control information; a video
pack 42 for the video information; an audio pack 43 for the
audio mformation; and a sub picture pack 44 for the sub
picture information. Here, 1n the video pack 42, a packet
including the video data 1s recorded. In the audio pack 43,
a packet including the audio data 1s recorded. Further, 1n the
sub picture pack 44, a packet including graphics such as a
character and a diagram as the sub picture, 1s recorded. In the
video packs 42, which data amount is relatively large as
shown 1 FIG. 1, one or a plurality of GOPs are recorded

within one VOB umt 30. The audio pack 43 and the sub
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picture pack 44 are disposed intermittently between the
video packs 42. It 1s prescribed by a standard specification
of the DVD that there are 8 kinds of audio recordable on the
DVD 1 while 32 kinds of sub picture recordable on the DVD
1.

Further, the video packs 42, the audio packs 43 and the
sub picture packs 44 are recorded such that the reproduction
time for one VOBU 30 (i.e., the reproduction time corre-
sponding to data recorded between a navi-pack 41 and the
next navi-pack 41 neighboring thereto) 1s equal to or longer
than 0.4 second.

Further, there always exists the navi-pack 41 in one
VOBU 30. On the other hand, there may not exist each of the
video pack 42, the audio pack 43 and the sub picture pack
44 1n one VOBU 30, or, even 1n case that these packs exist
in one VOBU 30, the number of the packs and the order of
the packs are freely determined.

Finally, the navi-pack 41 1s provided with: a DSI (Data
Search Information) packet 31 including search information
to search a video 1mage or an audio sound desired to be
displayed or sound-outputted (concretely, search informa-
tion such as an address, where the video or audio to be
displayed or sound-outputted is recorded, on the DVD 1);
and a PCI (Presentation Control Information) packet 50
including information related to a display control at a time
of displaying the video 1image or outputting the audio sound,

which 1s searched on the basis of the information of the DSI
packet 51. Further, all video data included 1n one VOBU 30

consist of at least one GOP (Group Of Pictures). In the PCI
packet 50, high light information, which defines a display or
operation at a time when one selection item 1s selected out
of selection 1tems by the audience, 1s included. By the high
light information, for example, the change of the picture
plane displays as well as the display position to be changed
with respect to the selection item selected on a special
picture plane of selection items (1.e. a so-called menu picture
plane) for the audience to select, and the command corre-
sponding to the selected item (1.e. a command to be per-
formed 1n correspondence with the selected item) are set.

The video information to construct and display a frame, a
selection button and the like, which 1s required to construct
and display the menu picture plane, 1s recorded in the sub
picture pack 44 as the sub picture information.

Further, the above described GOP 1s a mimmimum picture
umt, which can be independently reproduced and which 1s
determined by a standard based on the MPEG (Moving
Picture Experts Group) 2 method. The MPEG 2 method 15 a
picture compression method adopted at a time of recording
the video information onto the DVD 1 in the present
embodiment.

Here, the outline of the MPEG 2 method i1s explained.
Namely, in general, frame pictures forward and backward of
one frame picture in continuous Irame pictures are often
resembled to each other and have mutual relationships. The
MPEG 2 method 1s a method, which 1s proposed by paying
an attention to this fact, and which generates one frame
picture existing between a plurality of frame pictures on the
basis of the plurality of frame pictures transierred while they
are timely separated by a few or several frames from each
other, by means of an interpolating calculation based on
moving vectors etc. of the original picture. In this case, 1f
this one frame picture 1s be recorded, 1t 1s enough to just
record the information as for a differential vector and a
moving vector thereol with respect to the plurality of frame
pictures, so as to reproduce this one frame picture by
estimating 1t from the plurality of frame pictures with
referring to these vectors, at a time of reproduction. By this,
the compression recording 1s enabled with respect to the

picture.
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Further, the scheme of the above explained GOP 1s
explained with reference to FIG. 2. FIG. 2 shows an example
of a plurality of frame pictures constituting one GOP. In FIG.
2, a case where one GOP 52 consists of 12 frame pictures 1s
illustrated (in the MPEG 2 method, the number of the frame
pictures included 1 one GOP 52 is not fixed), for example.
Among those frame pictures, a frame picture indicated by a
reference sign “I” 1s called as an I picture (Intra-coded
picture), which 1s defined as a frame picture able to be
reproduced as a complete frame picture by use of its own
picture information. A frame picture indicated by a reference
sign “P”” 1s called as a P picture (Predictive-coded picture),
which 1s defined as a frame picture predicted or generated by
decoding a difference from a predictive picture compensated
and reproduced on the basis of the already decoded I picture
or other picture. A frame picture indicated by a reference
sign “B” 1s called as a B picture (Bidirectionally Predictive-
coded picture), which 1s defined as a frame picture predicted
or reproduced by use of not only the already decoded I
picture or P picture but also the I picture or P picture which
1s recorded on the optical disk timely in the future relative
to the pertinent B picture. In FIG. 2, the relationship in the
prediction (1.e. the relationship in the compensation)
between the respective pictures are indicated by arrows.

The MPEG 2 method used 1in the DVD 1 of the present
embodiment employs a variable rate method, in which the
data amount included in each GOP 1s not constant. Namely,
in case that the respective pictures included in one GOP 52
correspond to a moving picture, which moving speed 1is
rather fast and that the mutual relationship between the
respective pictures 1s relatively small, the data amount
constituting the respective pictures 1s increased, so that the
data amount included 1n one GOP 52 1s also increased. On
the other hand, 1n case that the respective pictures included
in one GOP 32 correspond to a moving picture which
moving speed 1s rather slow and that the mutual relationship
between the respective pictures 1s relatively large, the data
amount constituting the respective pictures 1s decreased, so
that the data amount included in one GOP 52 1s also
decreased.

In the above explained record format having a hierarchi-
cal structure as shown 1n FIG. 1, each division can be freely
set according to the author’s intention, so as to perform
recording on the basis of these set divisions. By performing
the reproduction on the basis of a later described logical
structure for each of these divisions, the variegated repro-
duction can be performed.

Neatly, a logical format (logical structure) constructed by
combining the information recording by the physical divi-
sions shown in FIG. 1 1s explained with reference to FIG. 3.
The information 1s not actually recorded on the DVD 1 in the
logical structure of FIG. 3. Instead, information (e.g. access
information or time information) to reproduce each data
shown 1 FIG. 1 by combining them (especially combining
the cells 20) 1n the logical structure shown 1n FIG. 3, 1s
recorded on the DVD 1, especially i the control data 11.

To make the explanation clear, the following explanation
1s made from the lower hierarchical layer in FIG. 3. One
program 60 1s logically constructed on the basis of the
author’s 1ntention by selecting and combining a plurality of
cells 20 among the physical structures explained by use of
FIG. 1. The program 60 1s also a minimum logical unit,
which division can be identified by a system controller of a
reproducing apparatus described later and which can be
accessed by use of a command by the system controller. It
it also possible for the author to define a gathering of one or
more programs 60 as a minimum unit, which can be freely
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selected to be watched or listened to by the audience and
which 1s referred to as a PTT (ParT Of Title).

Since one program 60 1s logically constructed by selecting
a plurality of cells 20, 1t 1s possible to use one cell commonly
for a plurality of programs 60, namely to perform a so-called
“alternative usage” of the cell 20 in which one cell 20 1s
reproduced 1n a plurality of different programs 60.

Here, as for the number of each cell 20, at a time of
treating the cell 20 on the physical format shown 1n FIG. 1,
the number 1s treated as the cell ID number (which 1s
indicated by cell ID # in FIG. 1). On the other hand, at a time
of treating the cell 20 on the logical format shown 1n FIG.
3, the number 1s treated as the cell number 1n the order of
description 1n the PGCI described later.

Next, by combining a plurality of programs 60, one PGC
(Program Chain) 61 1s logically constructed on the basis of

the author’s intention. The aformentioned PGCI (ProGram
Chain Information) 1s defined by a unit of the PGC 61. The
PGCI includes information indicating: the reproduction

order for each program 60 at a time of reproducing each
program 60 (by this reproduction order, a unique program
order (#1, 2, . . . ) 1s assigned to each program 60); the
reproduction order for each cell 20 (by this reproduction
order, a unique cell number 1s assigned to each cell 20); an
address which 1s a record position of each cell 20 on the
DVD 1; the number of the cell 20 positioned at the head of
one program 60 to be firstly reproduced; a reproduction
method for each program 60; and various commands (e.g.
commands able to be specified by the author for each PGC
61 or each call 20). The recording position of the PGCI on
the DVD 1 may be in the control data 11 as aforementioned,
or in a control data (not 1llustrated) 1n the video manager 2
if the pertinent PGCI 1s related to the menu 1n the video
manager 2 (refer to FIG. 1).

In one PGC 61, the substantial video and audio data etc.
are included as a combination of the programs 60 (in other
words, the combination of the cells 20) other than the above
mentioned PGCI.

Further, in one PGC 61, 1t 1s possible to perform the
alternative usage of the cell 20 as explained before 1n the
explanation for the program 60 (i.e. such a usage that the
same cell 20 1s commonly used by a plurality of different
PGC 61). As the method of reproducing the cell 20 to be
used, the author can select a method of reproducing the cells
20 1n an order regardless of the recording order on the DVD
1 (1.e. the method of reproducing the cells discontinuously
arranged, for example, the method of reproducing the cell 20
prior which 1s recorded posterior on the record track) other
than a method of reproducing the cell 20 1n the recording
order on the record track on the DVD 1 as it 1s (1.e. the
method of reproducing the cells continuously arranged).

Then, one title 62 1s logically constructed of one or a
plurality of PGCs 61 (PGC #1, PGC #2, . . .) as shown 1n
FIG. 3. The title 62, for example, a unit corresponding to one
movie, and 1s completed information which the author
would like to offer to the audience of the DVD 1.

Finally, one VTS 63 i1s logically constructed of one or a
plurality of titles 62 (title #1, #2, . . .) as shown 1 FIG. 3.
The title 62 included 1n the VTS 63 has the attributes
common to each other. For example, the movies based on
one movie but i different languages correspond to the
respective titles 62. The information included in one VIS 63

shown 1n FIG. 3 corresponds to information included 1n one
VTS 3 shown in FIG. 1. Namely, all information included in

the logical VTS 63 shown in FIG. 3 is recorded as one VIS
3 in the DVD 1 shown in FIG. 1.
As the author specifies the mformation divided in the

physical structure on the DVD 1 on the basis of the above
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described logical format, the video image (e.g. the movie
image) for the audience to watch 1s to be formed.

In the explanations for the physical structure shown in
FIG. 1, for the easy understanding of the content, 1t has been
explained such that a plurality of cells 20 are recorded 1n the
order of the ID numbers. However, in the DVD 1 of the
present embodiment, one cell 20 may be divided into a
plurality of interleaved units IU to be actually recorded on

the DVD 1, as shown in FIG. 4.
Namely, as shown 1n FIG. 4, 1t 1s assumed that the author

constructs one PGC 61A of the cells 20 having the ID
numbers 1, 2 and 4, and constructs another PGC 61B of the
cells 20 having the ID number 1, 3 and 4. In this case, at a
time of reproducing the information from the DVD 1 on the
basis of the PGC 61A, only the cells having the ID number
1, 2, and 4 are reproduced, while, at a time or reproducing
the information from the DVD 1 on the basis of the PGC

61B, only the cells 20 having the ID numbers 1, 3 and 4 are
reproduced. In the case of the PGC 61A for example, 11 the
cells 20 are recorded spaced from each other for each ID
number, a certain time period to jump the optical pickup
from the record position of the cell 20 having the ID number
2 on the DVD 1 to the record position of the cell 20 having
the ID number 4 on the DVD 1 1s required 1n the reproduc-
tion. This results 1n that the continuous reproduction
(heremaftter, 1t 1s referred to as a “seamless reproduction™) of
the cell 20 having the ID number 2 and the cell 20 having
the ID number 4 may not be possible depending on a
capacity of a track bufler of the reproducing apparatus
described later.

Therefore, 1n the case shown 1n FIG. 4, the cell 20 having

the ID number 2 and the cell having the ID number 3 are
divided into interleaved umts IU and are recorded by the
interleaved units IU, each having a length, which does not
destroy the continuity of an output signal of the track bufler
even 1I an input signal to the track bufler 1s temporarily
stopped, 1n correspondence with an input and output pro-
cessing speeds at the track bufler (1.e. the interleaved units
IU, each having a length which allows the track butlfer to
continuously output the output signal even if the input signal
to the track buller 1s ceased while the optical pickup jumps
for the interval of one 1nterleaved unit IU). For example, 1n
case ol reproduction based on the PGC 61A, only the
interleaved units IU constructing the cell 20 corresponding
to the ID number 2 are continuously detected to be repro-
duced. In the same manner, 1n case of reproduction based on
the PGC 61B, only the iterleaved units IU constructing the
cell 20 corresponding to the ID number 3 are continuously
detected to be reproduced. The length of the interleaved unit
IU may be determined with considering the capability of a
driving mechanism such as a slider motor to perform the
track jump, 1n addition to the memory capacity of the track
butler.
In this manner, by dividing one cell 20 1into a plurality of
interleaved units IU and recording them according to the
author’s itention, the signal outputted from the track builer
can be continuous even at a time of reproducing the PGC 61
including the cells 20 having the discontinuous ID numbers,
so that 1s possible for the audience to watch continuous
reproduction video 1mage.

Each interleaved unit IU 1s completed 1n one VCB 10, and
does not stride over two adjacent VOBs 10. As for the
relationship between the interleaved unit IU and the VOB
unit 30, one or a plurality of VOB units 30 are included in
one iterleaved unit IU. One VOB unit 30 i1s completed 1n
one interleaved unit IU, and 1s not divided 1nto a plurality of
interleaved units IU or does not strides over a plurality of
interleaved units 1U.

10

15

20

25

30

35

40

45

50

55

60

65

12

Since 1t 1s necessary to record information of various
hierarchical layers, information according to the above-
mentioned recording format 1s quite suitable for the DVD 1s
which, 1n recording a movie, not only the information of the
movie 1tself but also the sounds and/or subtitles, for various
languages, of the movie are recorded on a single disk.

Next, the description will be given of a method of
additionally recording text information (character
information) on the DVD on which the video information
and the audio information are recorded according to the
above-mentioned physical and logical structures. Here, text
information 1s character information relating to the video
and audio iformation recorded on the DVD. For example,
if a movie program 1s recorded on the DVD, the text
information includes the character information of the names
of the movie, the director, the main actors and/or actresses
and so on, and 11 a music program 1s recorded on the DVD,
the text information includes the character information of
the names of the songs, the singers, the composers and so on.
These mformation may be displayed on a monitor, and
further may be used for the menu display and the search
operation.

The present invention 1s characterized in that each text 1s
recorded in a manner being related to the hierarchical
structure of the recorded video and/or audio mformation. In
this view, first, the description will be given, with reference
to FIG. 5, of the hierarchical structure to which the texts are
related when the texts are recorded on the DVD. The
physical and logical hierarchical structures of the video
and/or audio information have already been described with
reference to FIGS. 1 and 3. FIG. 5 shows the hierarchical
structure to which the text information 1s related at the time
of recording the text information on the DVD, and the
hierarchical structure of the text information necessarily
becomes, due to the nature of the text information, analo-
gous to the logical structure of the video and/or audio
information shown in FIG. 3. Theretore, it 1s understood that
the text imnformation 1s recorded 1n a manner substantially
related to the luerarchical structure of the video and/or audio
information.

In FIG. 5, the volume shown at the leftmost position 1s the
highest (uppermost) layer, and the cell shown at the right-
most position 1s the lowest layer. The respective layers will
be brietly described below. The “volume™ 1s an information
unit which 1s managed by one video manager 2. The “title”
1s an 1information unit which 1s arbitrarily determined by the
author as described above. The “parental” represents a
version of the recorded information when information of
multiple versions, such as an adult-oriented version and a
kids-oriented version for a single movie, are recorded. The
“parental 1D 1s an information specifying one of the mul-
tiple versions. The “cell” and “PTT” has already been
described.

In the present invention, the text information i1s recorded
in such a manner that the correspondence of the text to the
recorded mnformation 1s clear. Namely, the text information
1s recorded so that 1t 1s clear as to which information
recorded 1in which layer in the hierarchical structure shown
in FI1G. 5 the text information corresponds. For this purpose,
the concept “item code™ 1s introduced 1n the present inven-
tion. The title code 1s a code which indicates as to which
layer the text corresponds to or what kind of information
(1.e., contents) the text represents. The respective texts
corresponding to the respective item codes are referred to as
“1tem text”, respectively. However, 1t 1s noted that there 1s an
item code which has a corresponding item text and has no
corresponding item text. In addition, plural item codes may
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correspond to a single item text. The 1tem codes are classi-
fied 1nto two kinds of codes, a hierarchy description code
and an application description code. The hierarchy descrip-
tion code 1s a code which indicates as to which layer of the
hierarchical structure in FIG. 5 the item text corresponds.
The application description code 1s a code which indicates
what kind of contents, related to the recorded video and/or
audio information, the item text describes. Namely, the
application description code represents the kind, the
attribute and the like of recorded information.

FIG. 6 shows the examples of the hierarchy description
codes which constitute one type of the item codes. As
shown, the hierarchy description codes include the hierar-
chical codes, main-ttem codes and sub-item codes. The
hierarchical code represents one layer in the hierarchical
structure shown i1n FIG. 5. For example, the hierarchical
code “0” represents volume, and the hierarchical code “4”
represents cell. The main-i1tem code and the sub-item code
represent information related to the contents of the recorded
video and/or audio information, although they are not
directly related to the hierarchical structure of FIG. 5.
Theretfore, the main-item code and the sub-item code can be
recognized as the supplement layer related to each layer
shown 1 FIG. 5. Concretely, the main-item code and the
sub-1tem code include the code indicating that the informa-
tion 1s an angle or an audio or a sub-picture, and a code
indicating a channel of audio information. The angle corre-
sponds to an angle of camera taking pictures for video
information, and specifies one of the plural angles 11 the
plural pictures are taken from the plural camera angles on a
single time basis (1.e., for the same scene). For the title 1n
which plural angles are prepared, a user can select one of
them to be reproduced. The sub-picture 1s secondary picture
such as lyrics 1n karaoke songs or subtitles 1n a movie.
Although a hexadecimal code 1s assigned to each item code
in practice, the hierarchy description code 1s represented as
a decimal code 1n FIG. 6, for the sake of simplicity. The
“<RESERVE>" represents a code which 1s not defined vet,
and the “umique code” 1s a code which the author and/or
producer of DVD can arbitrarily define.

FIGS. 7A to 7C show examples of the application descrip-
tion codes which are one type of the item code. As described
above, the application description code indicates the kind of
the contents of the corresponding item text. Concretely, as
shown 1n FIGS. 7A to 7C, the application description codes
include the series name, production name, the director of
movie, the artist of music, the composer and the like. The
contents represents by the application description code 1s
referred to as “application item™. The “CLASS” in FIGS. 7A
to 7C indicates the classification of the application items.
However, it 1s provided by the producer of the text infor-
mation for the purpose of regulation, and hence 1t may be
omitted. As shown, two kinds of application description
codes, a full-name code and a sorting code, are assigned to
cach application item. The full-name code 1s a code used for
the display of the item text, and hence the 1tem text corre-
sponding to the full-name code includes Chinese characters
for Japanese (1.e., Kanj1) and numbers and/or figures so that
it can be displayed as recorded. (It 1s noted that, in the
Japanese patent application corresponding to this
application, the text includes words and/or phrases of Japa-
nese Kanji characters (Chinese characters) normally used in
Japan. Therefore, the full-name code corresponds to the text
written by the characters including the Kanji characters so
that they can be displayed as they are.) Contrary, the sorting,
code 1s a code 1n the search operation utilizing the 1tem text,
and the 1tem text corresponding to the sorting codes does not

10

15

20

25

30

35

40

45

50

55

60

65

14

include Kanji characters. Namely, the sorting code corre-
sponds to the text written 1n the form of the reading sound
(pronunciation) of the words so that the search operation
described later can be performed using the sorting code.

Next, out of the application 1tems, the description will be
specifically given to the genre. In the examples of FIGS. 7A
to 7C, the application items of the video genre, the music/
karaoke genre and the sub genre are defined in the class
“GENRE”. The description of the 1tem text corresponding to
the application items in the class “GENRE” may be basi-
cally freely determined by the author or the like, similarly to
the case of other application items. However, 11 the descrip-
tion of the 1tem text corresponding to those application 1tems
1s completely free and unlimited, it may be ditlicult to make
the search operation using the application description code.
For this reason, 1n view of the search operation, there 1s a
method 1n which the description (1.e., contents) of the item
text corresponding to the genre i1s slightly limited. One of
two following methods may be employed to limit the
description of the item text 1n this view.

The first method 1s to limit the contents of the item text
corresponding to the application description code of
“GENRE” to only some predetermined contents and obliges
the author to select the contents from those predetermined
ones when determining the 1tem text. By this, the contents of
the 1tem texts corresponding to the application items of
“GENRE” are regulated and the search operation using the
item text can be advantageously performed.

The second method 1s to limit the manner of describing
the description (contents) of the item text to a predefined
style of “Mark+Characters”. In this case, an 1item text pointer
(described later 1n detail) points the head address of the
“Characters” part of the item text thus defined. As the
“Mark” part, figures of a limited byte number may be used.
With this treatment, the search operation can be carried out
using the “Mark” parts of the 1item texts, thereby facilitating
the search operation. In addition, since the pointer of the
item text 1s directed to the head of the “Character” part, only
the “Character” part of the item text 1s displayed and the
“Mark™ portion of the text 1s not displayed. Using this
method, since the *“Mark” part exists as a hidden
information, it may be used by only some special kind of
DVD players. As described above, by applying the limita-
tion or rule to the description of the item text corresponding
to the “GENRE”, the search operation may be more eflec-
tive.

FIG. 8 shows an example of the above described second
method using the “Mark+Character” style 1tem text descrip-
tion. In this case, the item texts corresponding to the sorting
codes 1n the class “GENRE” i1s of a style:

(Text code)+(Space code)+(Text data) The text data
describes the reading sound (character without Kanji
(Chinese characters)) of the contents corresponding to the
“text code” or the detail thereol, and are used for the search
operation by a general player. The text code 1s used for the
search operation by the players of special types. It 1s also
possible to describe the item text corresponding to the
full-name code 1n the same style and to use the text code 1n
them for the search operation and the text data for the
display. In that case, the item text of the sorting may be
omitted. The search operation will be described later 1n more
detail.

Next, the recording manner of the text information on the
DVD 1 will be described. FIG. 9 shows the recording format
of the text information. The text information 121 1s recorded
within the video manager 2 shown to FIG. 1. The text
information 121 includes a text information manager 122,
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one or more language unit pointers 123 and one or more
language units 124. The text information manager 122
includes an end position (address) of the text information
manager 122 itself, and a number of the language umts 124
under the management by the text information manager 122. 4
The language unit 124 1s a unit of text information described
in one language. Namely, the number of the language units
124 corresponds to the number of the languages by which
the text information 1s prepared and recorded. For example,
i the text information 1s prepared by four languages,
English, German, French and Japanese, the number of the
language units 124 1s four. The language unit pointer 123 1s
provided for each language unit 124, and includes informa-
tion as to the language of the text included 1n that language
unit 124. The language unit pointer 123 also includes
information relating to the character code system (JIS, ISO, 1°
etc.) used in the description of the text in the language unit
124, and the recording address of the corresponding lan-
guage unit 124 within the text imnformation 121.

The language unit 124 includes a language unit informa-
tion 125, a plurality of text pointers 126 and a text data 127. 20
The language umit information 1235 includes information
relating to the contents of the language unit 124, ¢.g., an end
address of the language unit 125 itself. The text pointer 126
indicates the recording position of an item text pointer 129
which 1s described with respect to the volume and the title. 25

The text data 127 includes a text information 128, a
plurality of 1tem text pointers 129 and an 1tem text area 130.
The text information 128 includes information relating to the
text data 127, specifically immformation 128a (=m) of the
number of item codes 129a 1n the text data 127. The item 30
texts #1 to #n are comprised of data expressing the text,
described with respect to the hierarchical layers or applica-
tion 1tems, in the form of a predetermined character code. By
way of example, when the characters of “Gone With The
Wind” 1s recorded as the production name of a movie, the 35
character code sequence corresponding to the characters 1s
recorded as the item text. The character sequence recorded
as the item text 1s of variable length, and 1s recorded
successively within the 1tem text area 130 with a delimiter
added at its end. 40

The 1tem pointer 129 includes the 1tem code 129a and a
text head poimnter 129b. The item code 129a indicates, as
described above, the layer to which the 1tem text correspond-
ing to the item text pointer 129 belongs (in the case of
hierarchy description code) or the contents of the corre- 45
sponding 1tem text (in the case of application description
code). The text head pointer 129b represents the recording
address, within the item area 130, of the item text corre-
sponding to the item text pointer 129 to which 1t belongs. As
described above, the plural item texts #1 to #n are recorded 50
successively within the item text area 130, and hence the
respective item texts #1 to #n are specified by designating,
the recording address 1n the 1tem text area 130 using the text
head pointer 129b. If there exists an 1tem text described in
correspondence with the item text code, the item text pointer 55
and the 1tem text may be basically provided in one-to-one
correspondence.. Alternatively, 1f an identical item text is
commonly and repeatedly used for plural 1tem text pointers,

a unmique item text may be described 1n the item text area 130
and the plural item text pointers may be determined to 60
designate the recording position of the unique item text. By
this, the recording area in the i1tem text area 130 may be
ciliciently used. The selection of the method of describing
the 1tem text 1 the 1tem text area 30 1s entrusted to the author
who produces the text. As described later, there are item 65
codes which have no corresponding item text, and therefore
the numbers m and n are not always equal to each other.
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The first item text pointer #1 specifies the item text which
has the item code 129a indicating the hierarchical code
indicative of the volume within the hierarchical structure,
and the 1tes text pointers #2, #3, . . . specitying the 1tem texts
relating to the volume follows the first item text pointer #1.
Then, the item text pointer specifying the item text which
has the item code 129a indicating the first title 1s recorded,
and the 1tem text pointers specitying the item texts relating
to the first title follow. Then, the item text pointer specifying
the 1item text which has the item code 129a indicating the
second title 1s recorded, and the item text pointers speciiying
the 1item texts relating to the second title follow. Thereatter,
the 1tem codes 129a and the item text pointers are described
for all existing titles in the same manner. By describing the
item text pointers 129 1n a grouped manner to constitute a
group for each volume and/or title, 1t becomes easy to search
for the item text on the volume and/or the title basis using
the text pointer 126. The 1tem text pointer 129 1s always and
necessarily described for the volume and titles. However,
with respect to the 1tem text pointers 129 which do not have
corresponding item text, and text head pointer 129b in the
item text pointer 129 1s set to “0” as described later.

The text pointer 126 indicates the recording address,
within the text data 127, of the item text pointer 129
corresponding to the volume and title. Namely, the volume
addresses 126a, which 1s the contents of the text pointer #1,
indicates the recording address, within the text data 127, of
the item pointer 129 having the item code 129a indicating
the hierarchical layer “volume”. The title address 129b,
which are the contents of the text pointers #2 to #100,
indicate the recording address, within the text data 127, of
the 1tem text pointers 129 having the item codes 129a
indicating the hierarchical layer “title”. If there 1s no corre-
sponding title, the title address 126b 1s set to “0”.

Next, the relationship between the item code and the 1tem
text will be described with reference to the description
examples. FIG. 10 shows an example of description of 1tem
codes, and FIG. 11 shows the hierarchical structure corre-
sponding to the example of FIG. 10. It 1s noted that FIG. 10
shows the relationship of the contents of the item code, the
item code and the contents of the item text for the purpose
of explanation. In practice, the 1tem code 129a 1s recorded at
the position shown 1n FIG. 9 as the hexadecimal code, and
the 1tem text 1s recorded 1n the item text area 130 1n FIG. 9
as sequence of character codes. In addition, the address
indicating the recording position of the item text 1n the 1tem
text area 130 1s recorded, 1n pair with the 1tem code, 1n the
item text pointer 129 as the text head pointer 129b. This 1s
as described above.

By referring to FIG. 10, first, the 1tem code “0” indicating,
the volume 1s described. Although the contents of the text in
FIG. 10 15 “<OPTION>", this means that certain characters
may be described as the 1tem text, and does not means that
the word “<OPTION>" 1s described. The meaning of the
<OPTION:> 1s the same for the title and the PTT. If the item
code 1s the application description code, the item text
corresponding to the application item 1s basically always
described. On the contrary, 1 the item code 1s the hierarchy
description code, 1t merely represents the presence of the
hierarchical layer indicated by the code and hence 1t 1s not
necessary to describe the corresponding item text if the
author does not think 1t necessary. If nothing 1s described 1n
the corresponding 1tem text in this way, “0” 1s described at
the text head pointer 129b in the item text pointer 129.

Subsequently, the hierarchical code “1” indicating the title
1s described, and further there are described the application
description codes indicating the production name, the direc-
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tor and the main actor, and the corresponding item texts.
Since these 1tems texts are recorded in pair with the hierar-
chy description code indicating the title (2nd line), 1t can be
casily recognized that these item texts are described in
relation with the title. Thereatter, since there are recorded the
hierarchy description codes indicating PTT, it 1s recognized
that another layer “PTT” exists under the layer “title” and
that the 1tem text corresponding to the application descrip-
tion codes of scene name (8th line) 1s described 1n relation
with this PTT. In this example, there further exist two PTTs
(9th line and 10th lines), and the item text with respect to the
third PTT (10th line) 1s described 1n correspondence with the
application description code of scene name. The hierarchical
structure described by the example of FIG. 10 1s shown 1n
FIG. 11.

In the example of FIG. 10, only the full-name codes (see
FIGS. 7A to 7C) are shown with respect to the application
description codes. However, 1n practice, the sorting codes
for the same application 1tems may be described just after
the tull-name codes in the item code 129a (FI1G. 9). For the
sorting code, the characters (including no Chinese
characters) are described as the corresponding item text in
the 1tem text area 130. Such text 1s described for the purpose
of the search operation using the text information. Also 1n
the following description examples in FIGS. 12 and 14, the
illustration of the sorting codes of the application codes 1s
omitted 1n the same manner. In addition, the line numbers 1n
FIGS. 10, 12 and 14 are applied for the sake of explanation
only, and are not coincident with the lines at which those
texts are actually described in the 1tem text area 130. This 1s
same 1n the following FIGS. 12 and 14.

There are two rules for the describing manner of the item
codes. The first rule 1s as follows:

A hierarchy description code can be omitted 11 all of the
following conditions are satisfied:

(a) With respect to a hierarchical layer, there 1s no
hierarchy description code branched from the identical
higher layer.

(b) There 1s no 1tem text in relation with the hierarchy
description layer.

(c) There 1s no 1tem text corresponding to the application

item for the information unit which is related to the hierar-
chy description code.
For example, 1n the example of FIG. 10, there 1s only one
parental-ID and there 1s no item text for the layer “parental-
ID”, the hierarchy description code of the parental-ID 1s
omitted (refer to FIG. 10 and FIG. 5 for comparison). In
addition to the first rule, even 1f there 1s other layer on the
same hierarchical level branched from the higher layer, the
hierarchy description code can be omitted if there 1s no 1tem
text 1n 1ts own layer and 1n the layers at the same and lower
hierarchical levels. This 1s why there 1s no description for the
layers lower than the cell in FIG. 10.

The second rule 1s as follows:

All the hierarchy description codes for the information
units must be described it all of the following conditions are
satisfied:

(a) For a certain layer, there are plural information units
which have the same higher layer at the layer of one level
higher.

(b) At least one 1tem text 1s described at any layers which
are existing under the information units.

This 1s because, 1t 1s necessary to describe the hierarchy
description code so as to indicate the presence of the
information units at the layer even 1f the item texts do not
exist 1n the respective layers. In addition, 1n each layer, the
number of the information unit on the same hierarchical
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layer corresponds to the description order of the hierarchy
description codes. Therefore, 1n the example of FIG. 10,
although the there 1s not prepared an item text of the scene
name of the second PT'T (9th line), this hierarchy description
code (1.e., “PTT” at 9th line) must be described, because, 1f
this 1s omitted, the number of the PT'T can not be recognized
and the PIT #3 1s erroneously regarded as PTT #2 1n the
case ol FIG. 10. It 1s noted that the hierarchy description
codes are always and necessarily described for the volume
and the like.

FIG. 12 shows another example of the description of the
item codes and the 1tem texts. This example 1s directed to the
case where audio information 1s recorded on the DVD. Since
the data capacity of th audio information 1s generally much
smaller than that of the video information, data of the plural
CDs may be recorded on a single DVD. In the example of
FIG. 12, one title corresponds to one album (1.e., one CD),
and one PIT corresponds to one song. The hierarchical
structure of this example 1s shown 1 FIG. 13.

Further, FIG. 14 shows still another example of the
description of the item codes and the item texts. This
example 1s directed to the karoke song collection, and the
hierarchical structure thereof 1s shown i FIG. 15. In this
example, one title corresponds to one song, and there are
recorded a song by a male singer and a song for duet. As the
item text of the audio channel, the name of the vocalist for
the vocal part recorded in the channel 1s described.
Accordingly, for example, if the fifth channel (channel #5 1n
FIG. 15, lines 27 and 28) 1n the title #2 1s selected, the user
can enjoy the singing with Ootuki Miyako (Japanese female
singer). Also 1n this example, the introduction part of the
lyrics of the songs are described 1n the layer of P1T and cell
(see, lines 30-31, 33-34).

As described above, according to the present invention,
the 1tem code, comprised of one of the hierarchy description
code and the application description code, 1s recorded 1n pair
with the 1tem text, and further the hierarchy description
codes of other hierarchical layers (levels) are described to
identify the position of the corresponding information units
within the hierarchical structure. Therefore, 1t 1s possible to
recognize as to which information in which layer, within the
hierarchical structure, the 1tem text corresponds to and what
1s the contents of the item text. This enables recording the
text information for arbitrary hierarchical layer so as to
clanity the correspondence between the text information
record and the information unit relating to the text informa-
tion. In addition, since 1t 1s necessary to record the hierarchy
description code which indicates the hierarchical layer and
to which there exist corresponding texts, the recording
capacity may be eflectively used.

If there are plural information units on the same layer and
only some of the information units from the beginning have
the text information on the layers and on their lower layers,
the hierarchy description codes may be omitted for the
subsequent information units. This 1s because, since the
number of the information unit corresponds to the descrip-
tion order of the hierarchy description code, the correspond-
ing mformation unit can be identified even if the hierarchy
description codes are omitted for those information unit.

Next, the description will be given of the method of
defining unique codes as the application description codes.
It has been described that the umique cods may be defined as
the unique codes. The umique codes may be advantageously
used for the search operation 1n which the recorded infor-
mation 1s searched for using the text information. Namely,
by describing a class or the like used for the search operation
as the unique codes, the search operation can be smoothly
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performed. FIGS. 16A to 16C shown an example 1n which
the classes used for the search operation are defined using
the unique codes. In FIG. 16C, the classification by the first
one Japanese letter 1s made for the names of the artists
(singers), and the classes are defined using the unique codes.
Specifically, ten unique codes corresponding to Japanese
letter columns are provided. Here, the artist name 1s classi-
fied by their first Japanese letter. For example, the first

Japanese letter of the artist name “HOURIUCHI TAKAQO”
1s “HO”, and hence this name belongs to the Japanese letter

column “& (HA)”, 1.e., the full-name code 234 and the

sorting code 235 (Japanese letter column “& (HA)” includes
five Japanese letters, “& (HA)”, “® (HD)”, “& (HU)”,
“(HE)”, “ & (HO)”). In addition, 1t 1s ruled that the item texts
for the 1item codes thus defined are described in the style
shown in FIG. 17, 1.e., (SINGER NAME)_ (SONG
NAME)_ (TITLE No.). By describing the item text using
the unique codes, the reproducing apparatus can pick up the
item texts corresponding to each unique code and product a
search table as shown in FI1G. 17, thereby enabling the rapid
search and display of the search result. For example, 1n order
to enable the search within the range of volume, the item
codes of the unique codes are described together at the layer
of the volume. Further, the combination of the item codes
and the 1tem texts as shown in FIG. 17 may be recorded on
the other area which 1s used by the reproducing apparatus of
some special types.

If the search for the singer whose name begins with

Japanese letter “m (A)”, 1s made without the above descrip-
tion using the unique codes, the reproducing apparatus first
searches for the item code “101” for sorting, corresponding

to “» (A)”, makes the list including the item texts which

have the Japanese letter “» (A)” at the first letter from the
item texts corresponding to the sorting code “101”, and then
displays the result. Therefore, 1n order to search for the
character 1n the item texts, the search must be made 1n the
item text area 130 every time by referring to the item text
pointer 129, thereby requiring a long processing time. On
the contrary, 1f the classes for the search 1s recorded in
advance using the unique codes, the search table like the one
shown 1n FIG. 17 can be readily produced. Therefore, 1t 1s
unnecessary to refer to the contents of the item texts every
time the search 1s made, thereby enabling rapid search
operation. The detailed description of the search operation
will be described later.

(II) Embodiment of Recording Apparatus

Next, an embodiment of recording apparatus for record-
ing the above mentioned control mformation, video infor-
mation and audio information onto the DVD 1 will be
explained with reference to FIG. 18.

At first, a construction and an operation of the recording
apparatus as the embodiment 1s explained with reference to
FIG. 18.

As shown 1n FIG. 18, a recording apparatus S1 as the
present embodiment 1s provided with: a VIR (Video Tape
Recorder) 70; a memory 71; a signal process unit 71; a hard
disk (HD) device 73; a hard disk (HD) device 74; a con-
troller 75; a multiplexer 76; a modulator 77; and a mastering
device 78.

Nextly, an operation of the present embodiment 1s
explained.

Record information R, which 1s a raw material such as
audio information, video information etc. to be recorded on
the DVD 1, 1s temporarily recorded 1n the VIR 70. Then, the
record iformation R temporarly record in the VIR 70 1s
outputted to the signal process unit 72 by a request from the
signal process unit 72.
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The signal process unit 72 applies an A/D (Analog to
Digital) converting process and a signal compressing pro-
cess to the record information R outputted from the VIR 70,
and time-axis-multiplexes the audio information and the
video mformation to output 1t as a compressed multiplexed
signal Sr. After that, the compressed multiplexed signal Sr
outputted therefrom 1s temporarily stored into the hard disk
device 73.

Along with this, the memory 71 classified the record
information R into a plurality of partial record information
Pr in advance, and temporarily stores content information
related to the partial record information Pr which 1s inputted
beforehand on the basis of a cue sheet ST, on which control
information related to the respective partial record informa-
tion Pr are written. Then, the memory 71 outputs it as a
content mnformation signal S1 on the basis of a request from
the signal process unit 72. Then, the signal process unit 72
generates and outputs an access information signal Sac
corresponding to the partial record information Pr with
referring to a time code Tt, on the basis of the time code Tt
corresponding to the record mformation R outputted from
the VIR 70 and the content information signal S1 outputted
from the memory 71. Then, the access information signal
Sac 1s temporarily stored in the hard disk device 74. The
above described processes are performed with respect to the
whole record information R.

When the above described processes are finished as for
the whole record information R, the controller 75 reads out
the compressed multiplexed signal Sr from the hard disk
C
t

evice 73, reads out the access information signal Sac from
ne hard disk device 74, generates additional information
DA on the basis of these read out signals, and stores the
additional information DA 1nto the hard disk device 74.

The concrete contents of the text information 121 1s
determined by the author and/or the producer. This 1s carried
out in the following manner. First, the author determines the
contents of the text information to be recorded and the
correspondences between the text information and the 1tem
codes. Then, the author successively describes the text
information 1n the 1tem text area 130 as the item texts, and
records the recording addresses of the text information, as
the text head pointer 129b, together with the i1tem codes.
Thereby, 1tem texts and plural item text pointers 129 are
produced. Thereatter, the author produces the text informa-
tion 128, the text pointers 126, the language unit information
125 and so on the basis of the item texts and the 1tem text
pointers 129 thus produced, thereby completing the produc-
tion of the language units 124. The above process 1s per-
formed for each language independently. Finally, the lan-
guage unit pointers 123 for plural language units 123 and the
text information manager 122 are produced. By this, the
production of the text information 121 1s completed.

The text information 121 thus produced 1s temporarily
sorted 1n the hard disk device 74, and then included 1n the
additional information DA by the control of the signal
processing unit 72. Namely, the text information 1s included
in the additional information DA as the information to be
recorded 1n the video manager 2. On the other hand, the
controller 75 performs a time management for each of the
operations of the signal process unit 72, the hard disk device
73 and the hard disk device 74, and reads out the additional
information DA from the hard disk device 74, so that the
controller 75 generates and outputs an additional informa-
tion signal Sa corresponding to the read out additional
information DA, and generates and outputs an information
selection signal SCC to time-axis-multiplex the compressed
multiplexer signal Sr and the additional information signal

Sa.
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After that, the compressed multiplexed signal Sr and the
additional information signal Sa are time-axis-multiplexed
by the multiplexer 76 to be outputted as an information
added compressed multiplexed Sap. In the form of the
information added compressed multiplexed information
Sap, the mformation to be recorded is produced by multi-
plexing the control mformation and the video and/or audio
information according to the switching control by the inifor-
mation selection signals Scc from the controller 75, and 1s of
the physical structure (physical format) as shown 1n FIG. 1.
I1 there exists the sub picture information to be recorded, 1t
1s inputted by other means such as a hard disk device not
illustrated, to the signal process unit 72, so that it 1s
processed in the same manner as the video and audio
information thereat.

Then, the modulator 77 adds an error correction code
(ECC), such as a Reed Solomon code, and applies a modu-
lation such as an eight to sixteen (8—16) modulation with
respect to the mmformation added compressed multiplexed
signal Sap outputted from the multiplexer 76, and generates
and outputs a disk record signal Sm to the mastering device
78.

Finally, the mastering device 78 records the disk records
signal Sm to a stamper disk, which becomes a maser (1.e. a
cutting dye) for the production of an optical disk. Then, by
use of this stamper disk, an optical disk as a replica disk,
which can be on sale in the general market, 1.e. the DVD 1,
can be produced by a replication device not illustrated.

In this manner, there 1s produced a DVD on which the text
information 121 having the structure shown in FIG. 9 1s
recorded in the video manager 2.

(III) Embodiment of Reproducing Apparatus

Next, an embodiment of reproducing apparatus for repro-
ducing the information recorded on the DVD 1 by the above
mentioned recording apparatus will be explained with ref-
erence to F1GS. 19 to 22.

At first, a construction and an operation of the reproduc-
ing apparatus as the embodiment 1s explained with reference
to FIG. 19.

As shown 1 FIG. 19, a producing apparatus S2 as the
present embodiment 1s provided with: an optical pickup 80;
a demodulate and correct unit 81; stream switches 82 and 84;
a track bufler 83; a system buller 85; a demultiplexer 86; a
VBYV (Video Bufler Verifier) butler 87; a video decoder 88;
a sub picture buller 89; a sub picture decoder 90; a mixer 91;

an audio bufler 92; an audio butler 93; a PCI (Presentation
Control Information) builer 94; a PCI decoder 95; a high

light bufler 96; a hugh light decoder 97; an mput unit 98; a
display unit 99; a system controller 100; a drive controller
101; a spindle motor 102; and a slider motor 103. The
construction shown in FIG. 9 only illustrates the portions
related to the video and audio reproduction of the reproduc-
ing apparatus S2. The description and the detailed explana-
tion as for servo circuits to servo-control the optical pickup
80, the spindle motor 102, the slider motor 103 and the like
are omitted since they are constructed in the same manner as
the conventional arts.

Nextly, an overall operation of the present embodiment 1s
explained.

The optical pickup 80 includes a laser diode, a polariza-
tion beam splitter, an objective leans, a photo-detector and
the like not 1llustrated, and irradiates a light beam R as a
reproduction light with respect to the DVD 1. The optical
pickup 80 recerves a retlection light of the light beam B from
the DVD 1, and outputs a detection signal Sp corresponding,
to information pits formed on the DVD 1. At this time, the
tracking servo control and the focus servo control are

10

15

20

25

30

35

40

45

50

55

60

65

22

operated with respect to the objective lens of the optical
pickup 80 in the same manner as the conventional art so that
the light beam B can be wrradiated precisely onto the
information track of the DVD 1 and the light beam B can be
focused on the information record surface of the DVD 1.

The detection signal Sp outputted from the optical pickup
80 1s inputted to the demodulate and correct unit 81, where
a signal demodulation process and an error correct process
are applied to it to generate a demodulation signal Sdm,
which 1s outputted to the stream switch 82 and the system
bufler 85.

The opening and closing operation of the stream switch
82, to which the demodulation signal Sdm 1s nputted, 1s
controlled by a switch signal Ssw1 from the drive controller
101. When 1t 1s closed, the stream switch 82 passes there-
through the imnputted demodulation signal Sdm as 1t 1s to the
track bufler 83. When it 1s opened, the demodulation signal
Sdm 1s not outputted therethrough, so that unnecessary or
useless information (signal) 1s not mnputted to the track bufler
83.

The track bufler 83, to which the demodulation signal
Sdm 1s mnputted, consists of a FIFO (First In First Out)
memory, for example. The track butler 83 temporarily stores
the mnputted demodulation signal Sdm, and continuously
outputs the stored demodulation signal Sdm when the stream
switch 84 1s closed. The track bufler 83 compensates a
difference or fluctuation 1n the data amount between respec-
tive GOP under th MEPG 2 method, and continuously
outputs the demodulation signal Sdm, which 1s discontinu-
ously iputted due to a track jump in the aforementioned
seamless reproduction, 1n case of reading the data divided
into the terleaved units IU, so as to avoid the interruption
of the reproduction due to the discontinuity.

The opening and closing operation of the stream switch
84, to which the demodulation signal Sdm 1s continuously
inputted, 1s controlled by a switch signal Ssw2 from the
system controller 100 such that the various buflers at its
posterior stage may not be over-tlown or, on the contrary,
may not become empty to stop the decoding process, in the
separating process by the demultiplexer 86.

On the other hand, the system builer 85, to which the
demodulation signal Sdm 1s mputted 1n parallel with the
track bufler 83, accumulates the video manager 2, the
control data 11 of the VIS 3 and the like (refer to FIG. 1)
which are detected firstly upon loading the DVD 1 and
which are related to the whole information recorded on the
DVD 1. Then, the system builer 85 outputs the accumulated
data as a control information Sc to the system controller 100,
and temporarily stores the DSI packet 31 for each navi-pack
41 (refer to FIG. 1) as the occasion demands while repro-
ducing the information,, to output 1t also as the control
information Sc. The text information 121 included in the
video manager 2 1s temporarily stored in the system bufler
835, and 1s supplied to the system controller 100 as the control
information Sc. The system controller 100 stores these
information in the RAM 100a.

The demultiplexer 86, to which the demodulation signal
Sdm 1s continuously mputted through the stream switch 84,
separates the video information, the audio information, the
sub picture information and the PCI packet 50 for each
navi-pack 41 respectively from the inputted demodulation
signal Sdm, and outputs them as a video signal, Sv, a sub
picture signal Ssp, an audio signal Sad and a PCI signal Spc
respectively to the VBV buller 87, the subs picture buller 89,
the audio butler 92 and the PCI bufler 94. There may be a
case where, in the demodulation signal Sdm, different
streams of the audio immformation or the sub picture infor-
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mation 1n a plurality of different languages are included as
the audio or sub picture information. In that case, a desirable
language 1s selected for the audio to sub picture information
by a stream selection signal Slc from the system controller
100, so that the audio to sub picture information in the
desirable language 1s outputted to the audio builer 92 or the
sub picture buller 89.

The VBV bufler 87, to which the video signal Sv 1s
inputted, consists of a FIFO memory, for example. The VBV
butler 87 temporarily stores the video signal Sv and outputs
it to the video codecoder 88. The VBV bufler 87 compen-
sates the difference or fluctuation in the data amount
between respective pictures of the video signal Sv com-
pressed by the MPEG 2 method. Then, the video signal Sv
in which the differences in the data amount are compensated,
1s outputted to the video decoder 88, and 1s decoded by the
MPEG 2 method to be outputted as a decoded video signal
Svd to the mixer 91.

On the other hand, the sub picture bufler 89, to which the
sub picture signal Ssp is mputted, temporarily stores the
inputted sub picture signal Ssp, and outputs 1t to the sub
picture decoder 90. The sub picture buller 89 i1s to synchro-
nize the sub picture information included in the sub picture
signal Ssp with the video mformation corresponding to the
sub picture mformation, and to output it. Then, the sub
picture signal Ssp synchronized with the video information
1s mputted to the sub picture decoder 90 and 1s decoded to
be outputted as a decoded sub picture signal Sspd to the
mixer 91. In a case where the sub picture signal Ssp includes
video 1nformation to construct a frame, a selection button
ctc. for displaying the menu picture plane, the sub picture
decoder 90 changes a display condition of the selection
button etc. to be displayed, 1n the sub picture signal Sspd on
the basis of a high light control information Sch from the
system controller 100 to output it.

The decoded video signal Svd outputted from the video
decoder 88 and the decoded su picture signal Sspd outputted
from the sub picture decoder 90 (which 1s 1n synchronization
with the corresponding decoded video signal Svd) are mixed
together by the mixer 91, and are outputted as a final video
signal Svp to be displayed to a display device such as a CRT
(Cathode Ray Tu :)e) device not 1llustrated.

The audio bufier 92, to which the audio signal Sad 1s
inputted, consists of a FIFO memory, for example. The
audio bufler 92 temporarly stores the audio signal Sad and
outputs 1t to the audio decoder 93. The audio buil

er 92 1s to
synchronize the audio signal Sad with the video signal Sv or
the sub picture signal Ssp including the corresponding video
information, and delays the audio signal Sad in accordance
with the output condition of the corresponding video infor-
mation. Then, the audio signal Sad, which 1s time-adjusted
to synchronize with the corresponding video mformation, 1s
outputted to the audio decoder 93. Then, a predetermined
decoding process 1s applied thereat to the audio signal Sad,
and 1t 1s outputted as a decoded audio signal Sadd to a
speaker etc. not illustrated. If 1t 1s detected by the system
controller 100 that 1t 1s necessary to temporarily stop (pause)
the audio voice in the reproduction immediately after
accessing, a pause signal Sca 1s outputted from the system
controller 100 to the audio decoder 93, so that the output of
the decoded audio signal Sadd 1s stopped temporarily at the
audio decoder 93.

The PCI bufler 94, to which the PCI signal Spc 1s
inputted, consists of a FIFO memory, for example. The PCI

butler 94 temporarily stores the inputted PCI 51gnal Spc and
outputs 1t to the PCI decoder 95. The PCI bufler 94 1s to

synchronize the PCI packet 50, which 1s included 1n the PCI
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signal Spc, with the video information, the audio informa-
tion and the sub picture information corresponding to the
PCI packet 50, and apply the PCI packet 50 to the video
information and the like. Then, from the PCI signal Spc,
which 1s synchronized with the corresponding the video
information and the like by the PCI bufler 94, a high light
information included in the PCI packet 50 1s separated or
extracted by the PCI decoder 95, and 1s outputted as a high
light signal Shi to the high light buflier 96. The portion of the
PCI packet 50 other than the high light information 1is
outputted as a PCI information signal Spci to the system
controller 100.

The high light butier 96, to which the high light signal Shi
1s inputted, consists of a FIFO memory, for example. The
high light bufler 96 temporarily stores the mputted high light
signal Shi and outputs 1t to the high light decoder 97. The
high light bufler 96 1s to time-compensate the high light
signal Shi so as to precisely perform a change 1n the display
condition of the selection 1tem, which corresponds to the
high light information, 1 correspondence with the sub
picture signal Ssp which includes the video information for
the high light information. Then, the time-compensated high
light s1ignal Shi 1s decoded by the high light decoder 97, and
the information included in the high light signal Shi 1s
outputted as a decoded high light signal Shid to the system
controller 100. Here, the system controller 100 outputs the
aforementioned high light control signal Sch to change the
display condition by the high light information, on the basis
of the decoded high light signal Shid.

On the basis of the control mnformation Sc inputted from
the system bufler 85, the PCI information signal Spci
inputted from the PCI decoder 95 and an input signal Sin
inputted from the input unit 98 such as a remote controller,
the system controller 100 outputs the aforementioned switch
signal Ssw2, the language selection signal Slc, the pause
signal Sca and the high light control signal Sch to correctly
perform the reproduction corresponding to those input
signals, and also outputs a display signal Sdp to display an
operation condition etc. of the reproducing apparatus S2 to
the display unit 99 such as the liquid crystal device.

Further, the system controller 100 outputs a seamless
control signal Scs1 corresponding to the track jump process,
to the drive controller 101, when 1t detects by the control
signal Sc etc. that it 1s necessary to perform the track jump
process such as a search in order to perform the seamless
reproduction. Then, the drive controller 101, to which the
seamless control signal Scsl 1s inputted, outputs a drnive
signal Sd to the spindle motor 102 or the slider motor 103.
By this drive signal Sd, the spindle motor 102 or the slider
motor 103 moves the optical pickup 80 such that the record
position to be reproduced on the DVD 1 is rradiated with
the light beam B (refer to an arrow of a broken line 1 FIG.
9), and the spindle motor 102 CLV-controls (Constant Linear
Velocity-controls) the rotation number of the DVD 1. Along
with this, the drive controller 101 outputs the aforemen-
tioned switch signal Sswl on the basis of the seamless
control signal Scs1, so as to open the stream switch 82 when
the demodulation signal Sdm 1s not outputted from the
demodulate and correct unit 81 while the optical pickup 80
1s being moved, and so as to close the stream switch 82 when
the demodulation signal Sdm 1s started to be outputted, so
that the demodulation signal Sdm 1s outputted to the track
bufler 83.

Next, out of the operations of the reproducing apparatus
S2, the description will be given of the search and repro-
duction operations using the text information. In the repro-
ducing apparatus S2 according to the present invention, it 1s
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possible to search for the recorded video and/or audio
information using the text information recorded. The search
and reproduction operations using the text information will
be described below.

FIGS. 20 and 21 are the flowcharts showing the search 5
operations using the text information. Now, 1t 1s assumed
that the text information 121 1s described as shown 1n FIG.

14, and a user searches for and reproduces the song
“DREAMY ROUNDABOUT” sung by the artist (singer)

“HORIUCHI TAKAQ” (see 7th and 8th lines in FIG. 14). 10
First, the user instructs, via the mput unit 98, to make the
search for the song using the name of the artist (step S1), and
then designates the name of the artist “HORIUCHI
TAKAQO” (step S2). In this case, the name of the artist may
be mnputted by the user via the keyboard or the like, and 15
alternatively may be designated by selecting the candidates
of the artists to be selected which are displayed on the
monitor 1n the order of the beginning letter or the like. When
the name of the artist 1s designated, the system controller
100 accesses to the text information 121 stored in the 20
internal RAM 100a to find out all item text pointers 129
which include 1tem codes corresponding to the name of the
artist (step S3). Specifically, the system controller 100 picks
up all the 1tem text pointers 129 which item codes 129a
(sorting code) are “101”, indicating the artist’s name (see 25
FIG. 7A).

Next, the system controller 100 refers to the text head
pointer 129b for all item text pointers 129 thus found so as
to read the corresponding item texts, and finds out all the text
pointers 129 corresponding to the item texts 1 which the 30
name “HORIUCHI TAKAQO” 1s described (step S4). Then,
the system controller 100 refers to th 1tem texts thus found
and also to the outer item texts corresponding to the same
hierarchy description code, and obtains the song names and
the hierarchical layers (step S5). In this example, since the 35
item text pointer 129 corresponding to the 8th line of FIG.
14 1s found 1n step S4, the system controller 100 reads the
item texts corresponding to the item text pointers around 1t
(6th, 7th lines), and recognizes that the song name 1s
“DREAMY ROUNDABOUT” and that the song 1s on the 40
layer of “title” because there 1s no description of PTT
between the description of the title and the subject (song
name) (1.e., there 1s no line between 7th and 8th lines).
Further, the system controller 100 recognizes the number of
the title of that song counted from the first title by searching 45
the 1tem text pointers 129 Correspondmg to the title from the
head of the 1tem text pointer 129. It 1s noted that, as for the
title, the number of the title can also be recognized by
referring to the address of the corresponding item text
pointers 129 by using the title address 196b in the text 50
pointer 126. If plural PTTs are included in the title, the
descriptions of those PTTs can be obtained by the search,
and hence the position of the song thus found within the
hierarchical structure can be correctly recognized in any
cases. When the hierarchical layers and the numbers and the 55
names ol the songs which artist 1s “HORIUCHI TAKAQO”
recognized in this way, the system controller 100 displays all
of the song names on the display 99 (step S6). The user
selects the song “DREAMY ROUNDABOUT”, which he
was looking for, from the list of the songs on the display 99 60
(step S7. When the user selects the song, the system con-
troller 100 searches for the audio information of the song on
the basis of the information relating to the hierarchy of the
audio information, such as the title, P11, etc., corresponding
to the song (step S8). 65

FI1G. 21 shows the method of the search performed in step
S8. First, the system controller 100 makes the title search
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based on the title obtained. Concretely, the system controller
100 refers to the title search pointer table provided in the
video manager 2 to acquire the recording position (recording
address) of the VIS corresponding to the title (step S10).
The title search pointer table 1s a table which represents the
relationship between the titles and the recording positions on
the DVD of the VTS corresponding to the titles. Then, the
system controller 100 searches for the VTS on the basis of
the address thus obtained (step S11). When the search of the
corresponding VTS 1s finished, the system controller 100
makes the PTT search on the basis of the information of PTT
previously obtained (step S12). Concretely, the system con-
troller 100 refers to the PTT search pointer table recorded in
the VTS, and obtains the PT'T search pointer which indicates
the recording address of the PGC corresponding to the PTT
thus obtained. In this example, since the title 1s searched for,
the search portion of the PTT at the head of the title 1s
obtained. Then, the system controller 100 obtains the PGC
corresponding to the song “DREAMY ROUNDABOUT” on
the basis of the search pointer thus obtained, and returns to
the main routine of FIG. 20. Thereatter, the system control-
ler 100 reproduces the designated song on the basis of the
PGCI thus obtained (step S9). In this way, the search
operation using the text information 1s performed.

As described above, according to the present invention,
necessary minimum hierarchy description codes are
described, and text information 1s recorded 1n pair with the
information indicating the layer of the corresponding infor-
mation unit, and further the other information are also
recorded so as to identity the recording position in the
hierarchical layers. Therefore, the hierarchical layer of the
information unit and 1ts number in the layer can be
recognized, thereby enabling the search operation using the
text information easily.

In the above example, the application 1tem *“artist™ 1s used
for the search operation. However, any other application
items such as the name of the composer, the main actress and
the like may be used for the search operation 1n the same
mannet.

Next, the description will be given of the example 1n
which the search operation 1s performed using the unique
codes defined within the application description codes. Now,
it 1s assumed that the unique codes are defined within the
application description codes as shown 1n FIG. 16C, and that
the time texts corresponding to those unique codes are
described 1n the style shown in FIG. 17. In this case, the
reproducing apparatus S2 produces the search table, as
shown 1 FIG. 17, using the umique codes from the text
information recorded on the DVD, and stores it in the
memory of the like, e.g., in the RAM 100a. Namely, the
reproducing apparatus S2 prepares the list in which item
texts corresponding to the full-name codes 224 to 242 are
arranged 1n the order of the Japanese letter (from the first

column starting “#& (A)” to the last column “8 (WA)”).
When the user searches for the song “DREAMY ROUND-
ABOUT” by the singer “HORIUCHI TAKAQO”, he desig-
nates the search using the unique code (step S21), and then
designates Japanese letter column to which the beginning
letter “HO” of the artist’s name, “HORIUCHI” belongs (step
S22). Then, the system controller 100 refers to the search
table shown 1n FIG. 17, {inds out the item codes correspond-
ing to the Japanese letter column of “HA” which item code
1s “234”, and displays the corresponding item texts on the
display 99 (step S23). In this case, however, the fitle
numbers at the end of the item text (see FIG. 17) are not
displayed. The list displayed includes the pairs of the name
of the artist and the song name as shown 1n FIG. 17, and the
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user sees them and selects the pair of “HORIUCHI
TAKAQO” and “DREAMY ROUNDABOUT” (step S24).
After the designation by the user, the system controller 100
obtains the title number described at the end of the 1tem text
(see FIG. 17), and makes the search to reproduce the song
(steps S25 and S26). The operations 1n steps S235 and S26 are
the same as the operation 1n steps S8 and S9 1n FIG. 20.

By making the search using the unique codes as described
above, the system controller 100 does not have to read the
contents of the i1tem texts and can obtain the object of the
search 1mmediately, thereby enabling the rapid search.
Although the unique codes are defined for the Japanese
beginning letter the artists 1n the above example, other
application items such as the names ol songs, movies or
English begging letters can be defined as the unique codes
to enable the search using those application items. By way
of example, in the case of English beginning letter, the
unique codes for the alphabet letters A to Z are defined, and
the 1tem texts are described 1n the style: (artist name__song,
name_title No.) as shown 1n FIG. 17. By designating the
beginning alphabet letter of the artist, the search can be
made 1n the same manner. In this way, 1t 1s possible to
achieve the quick search 11 the author of the DVD defines 1n
advance the unique codes which the user may use in the
search operation.

If the number of the application 1tems used for the search,
such as the artist’s name and so on, 1s small, the item texts
may be described directly as shown in FIG. 17, without
using the unique codes. In that case, 1t 1s preferred that the
song names and/or the search targets are described with
inserting the ending code (the space code) aifter the artist’s
name 1n the item texts. By this, a general player can read out
the artist names only, and the players of special type can use
the other information. In this case also, the item codes and
item texts may be described in the normal describing rule,
and alternatively the 1item texts may be described 1n a special
areas.

Next, the description will be given of the search operation
in the case where the 1tem text of the genre 1s constituted by
the combination of the text code and the text data as shown
in FIG. 8. FIG. 23 shows examples of the description of the
tull-name 1tem texts for music and karoke genre. Similarly
to the other item codes and item texts, the item codes are
described in the predetermined positions 129a 1n the item
text pointer 129 according to the hierarchical structure, and
the item tests are described at the positions in the 1tem texts
are 130 indicated by the corresponding text head pointers
129b. In this case, the text header pointers 129b indicate the
head of the text data after the text codes (3 digits figure) and
the space code. The contents of the text data 1s freely
determined dependently upon the author, and 1s read out and
displayed as the text information of the music/karaoke genre
corresponding to a certain information umt 1 accordance
with the text head pointer 129b. The text code at the head
portion of each item text 1s the 3 digits figure of fixed length
prescribed 1n accordance with the classification in FIG. 8,
and the special DVD player 1n conformity with the search
operation using the text code knows the correspondences
shown 1n FIG. 8. Therefore, when a song 1s searched for by
designating a genre name, the DVD player displays the
genre names corresponding to the text codes to invite the
user’s selection, searches for the text codes from the item
text area 130, instead of searching for the designated genre
name, thereby easily acquire the information related to the
target song (e.g., song name, singer name, hierarchical layer
as the order 1n the layer, etc.) The display for inviting the
user’s selection may be the display of the genre and the text
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codes, 1nstead of the genre name only as described above, so
as to allow the user to designate 1t by directly inputting the
text code. Alternatively, the correspondence table in FIG. 8
may be printed on the jacket of the DVD or the like so as to
allow the user to make the designation by referring to the
jacket on which the table 1s printed. The method of desig-
nating and reproducing the song after acquiring the infor-
mation related to the song 1s the same as the case of other
examples.

As described above, by constituting the 1item text by the
combination of the text code and the text data like the
manner shown 1 FIG. 8, the item text to be displayed and
the text code used for the search operation can be separated.
Theretore, the text to be displayed can be freely determined
while the speed of the search operation can be improved.

In the above described embodiments, the text information
describes the hierarchical structure lower than the volume
layer. However, the layers higher than the volume layer,
such as the disc set, disc, disc side may also be described 1n
the text information. In that case, as the method of the

description, the hierarchy description codes may be assigned
to each layer from the highest layer in the same manner as

the embodiment described above. Alternatively, the layers
higher than the volume layer may be described using the
umque codes. In the latter method, a general player can use
the layers equal to and lower than the volume layer, and a
special player (such as a disc charge) can use the layers
higher than the volume layer to make a search over the plural
discs and/or disc sides. Therefore, the function of the player
may be enhanced while maintaining the compatibility to the
general DVD players.

What 1s claimed 1s:

1. An information recording medium having a manage-
ment 1nformation area and recording information area,

the recording information area including a plurality of
record information pieces constituting a hierarchical
structure comprising a plurality of hierarchical layers;

the management information area including:

a layer information piece for specifying one of the
plurality of hierarchical layers;

a kind information piece for indicating a kind of
information relating to one of the record information
pieces;

a text group including a plurality of text information
comprising a plurality of layer related texts and a
plurality of record information related texts, at least
one of the plurality of layer related texts describing
information related to the layer specified by the layer

information piece, and at least one of the plurality of
record information related texts describing informa-
tion related to the kind of information indicated by
the kind information piece; and

a text arrangement information piece, arranged 1n pair
with one of the layer information piece and the kind
information piece, indicating a position of a text
information corresponding to the paired one of the
layer information piece and the kind information
piece.

2. The medium according to claim 1, wherein the layer
information piece 1s arranged 1n an order 1n accordance with
the hierarchical structure, and the kind information piece 1s
arranged 1n pair with the layer information piece speciiying
a hierarchical layer of the record information piece corre-
sponding to the kind information piece so as to specily the
position of the corresponding record information piece
within the hierarchical structure.

3. The medium according to claim 1, further comprising
at least one specific layer information piece indicating a
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recording position of the layer information piece corre-
sponding to a specific layer out of the plurality of hierar-
chical layers.

4. The medium according to claim 1, further comprising
an uppermost layer information piece indicating a recording
position of the layer information piece corresponding to the
highest layer out of the plurality of hierarchical layers.

5. The medium according to claim 1, wherein the record
information pieces comprise video information, audio
information, and sub-picture information recorded 1n a mul-
tiplexed manner.

6. An information reproducing apparatus for reproducing
information from an information recording medium having
a management information area and recording information
area,

the recording information area including a plurality of
record information pieces constituting a hierarchical
structure comprising a plurality of hierarchical layers;

the management information area including:

a layer information piece for specilying one of the
plurality of hierarchical layers;

a kind information piece for indicating a kind of
information relating to one of the record information
pieces;

a text group including a plurality of text information
comprising a plurality of layer related texts and a
plurality of record information related texts, at least one
of the plurality of layer related texts describing infor-
mation related to the layer specified by the layer
information piece, and at least one of the plurality of
record information related texts describing information
related to the kind of information indicated by the kind
information piece;

a text arrangement piece, arranged 1n pair with one of the
layer information piece and the kind information piece,
indicating a position of a text information correspond-
ing to the paired one of the layer information piece and
the kind information piece,

said apparatus comprising:
reading means for reading the information recording

medium thereby obtaining a read signal;
demodulating means for demodulating the read signal
thereby obtaining a demodulated signal;

detecting means for detecting, from the demodulated
signal, the text group; and

displaying means for displaying information corre-
sponding to at least a portion of the text information
within the text group.

7. The apparatus according to claim 6, further comprising:

selecting means for selecting information displayed by the

displaying means; and

reproduction control means for reproducing a record

information piece corresponding to the information
selected by the selecting means.

8. The apparatus according to claim 6, wherein the record
information piece comprises video information, audio infor-
mation and sub-picture information recorded n a multi-
plexed manner, the apparatus further comprising:

a video decoder for decoding the video information;
an audio decoder for decoding the audio information; and

a sub-picture decoder for decoding the sub-picture inior-
mation.
9. An information recovding medium comprising.

a plurality of record information pieces constituting a
hierarchical structurve comprising a plurality of hier-
archical layers;
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a laver information piece for specifying one of the plu-

rality of hierarchical layers;

a kind information piece for indicating a kind of infor-

mation relating to one of the recorvd information pieces;

a record information related text corresponding to the

kind information piece; and

a text arrangement information piece, arranged in pair

with the kind information piece, indicating a position of
the record information related text.

10. The medium according to claim 9, wherein the layer
information piece is arranged in an ovder in accovdance
with the hierarchical structure, and the kind information
piece is arranged in pair with the layer information piece
specifving a hierarchical layer of the record information
piece corresponding to the kind information piece.

11. The medium according to claim 9, further comprising
at least one specific laver information piece indicating a
recording position of a layer information piece correspond-
ing to a specific layver out of the plurality of hierarchical
layers.

12. The medium according to claim 9, further comprising
an uppermost layer information piece indicating a vecording
position of a laver information piece corresponding to the
highest layer out of the plurality of hierarchical layers.

13. The medium according to claim 9, further comprising
a relation information piece indicating, for a predetermined
kind information piece, relation between the vecovd infor-
mation related text and logical position of the recovd infor-
mation piece corresponding to the record information
related text within the hierarchical structure.

14. The medium accovding to claim 9, wherein the layer
information piece indicates only the layer, out of the plu-
rality of lavers, including a unit of the vecord information
piece which a user can arbitrarily designate.

15. The medium according to claim 11, wherein the layer

information piece is recovded for a certain recovd informa-
tion piece which satisfies the following conditions:

(a) on a certain layver within the hierarchical lavers lower
than the specific layver, theve exists another rvecovd
information piece on the laver which is at a same
hierarchical level as the certain laver and which is
branched from the laver just one level higher than the
certain layer; and

(b) there exists at least one text with respect to at least one
of the certain vecord information piece, the another
record information piece and a recovd information
piece in a layer lower than the certain layer.

16. The medium according to claim 9, wherein the record
information related text comprises a classification mark part
indicating a sub-class of the velated information described
by the text and a character part indicating the related
information.

17. The medium according to claim 9, further comprising
a plurality of language units provided for different
languages, each of the language units including the layer
information piece, the kind information piece, the record
information related text and the text arrangement informa-
tion piece.

18. An information rveproducing apparatus for veproduic-
ing information from an information recording medium
comprising a plurality of record information pieces consti-
tuting a hievarchical structuve comprising a plurality of
hierarchical layers, a laver information piece for specifyving
one of the plurality of hievarchical lavers, a kind informa-
tion piece for indicating a kind of information rvelating to one
of the record information pieces, a record information
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related text corresponding to the kind information piece and
a text arrangement information piece, arranged in paiv with
the kind information piece, indicating a position of the
record information related text, the apparatus comprising:

reading means for reading the information recording
medium thereby obtaining a vead signal;

demodulating means for demodulating the vead signal
thereby obtaining a demodulated signal;

detecting means for detecting, from the demodulated
signal, the record information related text; and
display signal generating means for generating a display
signal corresponding to the detected vecovd informa-
tion related text.
19. The information rveproducing apparatus according to
claim 18, comprising:
designating means for designating a kind of rvelated

information and a search object text velating to a
recorvd information piece to be searched;

searching means for searching for the kind information
piece corresponding to the kind of velated information
designated by the designating means;

selecting means for selecting a record information related
text including the search object text out of record
information related texts which include the kind infor-
mation piece detected by the searching means, by using
the text arrangement information piece pairved with the
kind information piece detected by the searching
means,

obtaining means for obtaining the logical position in the

hierarchical structuve and the velated information of

the record information piece corresponding to the
recovd information related text selected, by referring to
the corresponding laver information piece and other
laver information pieces; and

reproducing means for reproducing the recovd informa-
tion piece designated by the designating means based
on the logical position obtained by the obtaining
means.
20. The information reproducing apparatus accovding to
claim 19, wherein

the searching means searches for a logical position in the
hierarchical structure of the record information corre-
sponding to the record information related text;

the display signal generating means generates a display
signal corresponding to the vecord information velated
text detected by the searching means; and

the reproducing means reproduces the vecord information
piece designated by the designating means based on the
logical position obtained by the searching means.
21. The information rveproducing apparatus according to
claim 18, further comprising:

a designating means for designating a sub-class of the
information related to a recovd information piece to be
searched: and
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a searching means for searching for a classification mark
part corresponding to the sub-class designated by the
designating means,

wherein the display signal generating means generates a
display signal corresponding to information relating to
the recovd information piece detected by said searching
means.

22. An information vecording apparatus comprising:

a first producing means for producing a plurality of
record information pieces;

a second producing means for producing a layer infor-
mation piece indicating one of a plurality of lavers
constituting a hievarchical structure and a kind infor-
mation piece indicating a kind of information related to
one of the record information pieces;

a text producing means for producing a vecovd informa-
tion related text corresponding to the kind information
plece;

a thivd producing means for producing a text arvangement

information piece indicating a position of the record
information related text,

a first arranging means for arranging the plurality of
record information pieces to constitute the hierarchical
Structiire;

a second arranging means for arranging the layer infor-
mation piece, the kind information piece, the text
arrangement information piece and the vecovd infor-
mation related text in accovdance with the hievarchical
structure, the text arrangement information piece being
arranged in paiv with the kind information piece; and

a recording means for rvecording, on a medium, the
arranged rvecord information pieces and the arranged
laver information piece, kind information piece, text
arrangement information piece and recovd information
related text.

23. The information recovding apparatus according to

claim 22, further comprising a fourth producing means for

producing at least one specific layer information piece

indicating a recording position of a layer information piece
corresponding to a specific layer out of the plurality of
hierarchical layers,

wherein the vecording means recovds, on the medium, the

specific layver information piece.

24. The information recovding apparatus according to
claim 22, further comprising a producing means for pro-
ducing an uppermost layer information piece indicating a
recording position of a layer information piece correspond-
ing to the highest layer out of the plurality of hievarchical
layers,

wherein the vecording means recovds, on the medium, the
uppermost laver information piece.
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