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INFORMATION RECORD MEDIUM, 
APPARATUS FOR RECORDING THE SAME 
AND APPARATUS FOR REPRODUCING THE 

SAME 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an information record 
medium such as an optical disk of a high recording density 
type, Which is capable of recording information such as 
video information, audio information and the like at a high 
density, and Which is 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 record medium, and a reproducing apparatus for 
reproducing the information from the information record 
medium. 

2. Description of the Related Art 

Conventionally, a so-called ID (Laser Disk) and a 
so-called CD (Compact Disk) are generalized as optical 
disks, on Which information such as video information, 
audio information and the like is recorded. 

On the ID or the like, the video information and the audio 
information are recorded together With time information 
indicating a time at Which each information is to be repro 
duced With respect to a reproduction start position, Which 
each ID 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 in a random order and soon, in case of the CD, for 
example. 

HoWever, there is a problem that, according to the above 
mentioned LD or the like, a so-called interactive and var 
iegated reproduction is not possible in Which the audience 
can have a plurality of selection branches as for the video or 
audio information to be displayed or sound-outputted and in 
Which the audience can select them to Watch or listen to it. 

More speci?cally, When Watching and listening are 
directed to a foreign movie recorded on an LD, it is 
impossible to select a language used in a superimposed 
dialogue displayed on a screen (for example, to select 
superimposed dialogues in both of the Japanese and original 
languages) to display them on a screen, or When listening is 
directed to music recorded on a CD, it is impossible to select 
a kind of sound or voice in the music (for example, to make 
alternate selection of lyrics in English language version and 
Japanese language version for listening). 
A movie production has often been subjected to different 

cutting processes to prepare the same-titled movies in dif 
ferent versions such as a theater version, an original version 
and the like. When there has been made an attempt to record 
simultaneously the same-titled movies in different versions 
on an LD or the like, it has been necessary to make a 
duplicate record of common portions thereof in order to 
permit reproduction Without interruption. Accordingly, the 
same-titled movies have actually been compelled to be 
recorded on separate disks. It has therefore been impossible 
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2 
for a user to select a different version of the same-titled 
movies to enjoy it in a single disk. 

It has also been impossible to record a plurality of 
simultaneously advancing pictures in a single story. It has 
therefore been impossible to make a free choice of, for 
example, one of a plurality of pictures obtained at different 
camera angles to enjoy it. 
The interactive and variegated reproduction can be 

achieved by recording, on a navi-pack in an interleaved unit 
described later, amend address of the interleaved unit and a 
start address of the next interleaved unit, and reading them 
out. 

When the navi-pack cannot be read out or a reading-out 
error occurs for some reason or other, it becomes impossible 
to identify Which data already being selected (for example, 
to “theater version” or the “original version” in the above 
mentioned example) corresponds to data (real time data) on 
a disk, Which are noW being read out, and subsequent 
reproduction cannot be achieved. When information for a 
period of one hour is recorded on an interleave structure, 
only a failure in reading out the ?rst logical address may 
cause reproduction to be completely impossible for a sub 
sequent period of one hour. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide 
an information recording apparatus in Which, even When 
there occurs a problem of a failure of reading out or a 
reading out error, information can be recorded so as to be 
reproducible even after the occurrence of such a problem, 
and an information record medium on Which information 
can be recorded by means of the above-mentioned informa 
tion recording apparatus; and an information reproduction 
apparatus Which permits reproduction even after the occur 
rence of problem of the failure of reading out or the reading 
out error. 

According to one aspect of the present invention, there is 
provided an information record medium, Whose information 
is to be reproduced by means of an information reproduction 
apparatus Which is provided With a selecting means for 
selecting one of data groups each comprising a plurality of 
data units, and reads out a ?rst identi?cation information for 
identifying the selected data group, as Well as, sequentially 
reads out a second identi?cation information for identifying 
the data group Which is recorded in the data unit and to 
Which the data unit belongs, and reproduces information of 
the data unit having the second identi?cation information 
Which is identical With the ?rst identi?cation information, 
Wherein: the information record medium is provided With 
(1) a plurality of data groups provided With a plurality of 
data units having at least one of video information and audio 
information and (2) reproduction control information having 
the ?rst identi?cation information for identifying each of the 
plurality of data groups; and the second identi?cation infor 
mation for identifying the data group to Which each of the 
data units belongs, is recorded in each of the data units. 

In accordance With the information record medium thus 
constructed, there is provided (1) a plurality of data groups 
provided With a plurality of data units having at least one of 
video information and audio information and (2) reproduc 
tion control information having the ?rst identi?cation infor 
mation for identifying each of the plurality of data groups; 
and the second identi?cation information for identifying the 
data group to Which each of the data units belongs, is 
recorded in each of the data units, and the information 
recorded on the information record medium can therefore be 
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reproduced by means of the information reproduction appa 
ratus having the above-mentioned construction in a manner 
as mentioned below. At ?rst, When one of the data groups 
comprising a plurality of data units is selected by means of 
the selecting means, the ?rst identi?cation information for 
identifying the thus selected data group is read out, and the 
second identi?cation information for identifying the data 
group Which is recorded in the data unit, and to Which the 
data unit belongs, is sequentially read out. There is achieved 
reproduction of information of the data unit having the 
second identi?cation information Which is identical With the 
?rst identi?cation information. 

According to another aspect of the present invention, 
there is provided an information recording apparatus for 
recording information on an information record medium, 
Whose information is to be reproduced by means of an 
information reproduction apparatus Which is provided With 
a selecting means for selecting one of data groups each 
comprising a plurality of data units, and reads out a ?rst 
identi?cation information for identifying the selected data 
group, as Well as, sequentially reads out a second identi? 
cation information for identifying the data group Which is 
recorded in the data unit and to Which the data unit belongs, 
and reproduces information of the data unit having the 
second identi?cation information Which is identical With the 
?rst identi?cation information, said apparatus comprising: a 
?rst recording means for recording a plurality of data groups 
including a plurality of data units having at least one of 
video information and audio information, and reproduction 
control information having the ?rst identi?cation informa 
tion for identifying each of the plurality of data groups, on 
the information record medium; and a second recording 
means for recording the second identi?cation information 
for identifying the data group to Which each of the data units 
belongs, on each of the data units. 

In accordance With the information recording apparatus 
thus constructed, (1) a plurality of data groups including a 
plurality of data units having at least one of video informa 
tion and audio information and (2) reproduction control 
information having the ?rst identi?cation information for 
identifying each of the plurality of data groups, are recorded 
on the information record medium by means of the ?rst 
recording means, and the second identi?cation information 
for identifying the data group to Which each of the data units 
belongs, is recorded on each of the data units by means of 
the second recording means. The information recorded on 
the information record medium can be reproduced by means 
of the information reproduction apparatus having the above 
mentioned construction in a manner as mentioned beloW. 

More speci?cally, When one of the data groups comprising 
a plurality of data units is selected by means of the selecting 
means of the information reproduction apparatus, the ?rst 
identi?cation information for identifying the thus selected 
data group is read out, and the second identi?cation infor 
mation for identifying the data group Which is recorded in 
the data unit, and to Which the data unit belongs, is sequen 
tially readout. There is achieved reproduction of information 
of the data unit having the second identi?cation information 
Which is identical With the ?rst identi?cation information. 

According to still another aspect of the present invention, 
there is provided an information reproduction apparatus for 
reproducing information from an information record 
medium Which has a plurality of data groups including a 
plurality of data units having at least one of video informa 
tion and audio information, and reproduction control infor 
mation having the ?rst identi?cation information for iden 
tifying each of the plurality of data groups, and in which 
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4 
medium second identi?cation information for identifying 
the data group to Which each of the data units belongs, is 
recorded on each of the data units, said apparatus compris 
ing: a selecting means for selecting a single data group from 
the plurality of data groups; a ?rst information read out 
means for reading out the ?rst identi?cation information for 
identifying the selected data group, from the reproduction 
control information; a second information read out means 
for sequentially reading out the second identi?cation infor 
mation of each of the data units; a judging means for judging 
identity of the ?rst identi?cation information read-out With 
the second identi?cation information read-out; and a repro 
duction means for reproducing information from the data 
unit having the second identi?cation information read-out 
Which is identical With the read-out ?rst identi?cation 
information, When the ?rst identi?cation information read 
out and the second identi?cation information read-out are 
judged to be identical With each other. 

In accordance With the information reproduction appara 
tus thus constructed, upon reproducing the information from 
the information record medium Which has (1) a plurality of 
data groups provided With a plurality of data units having at 
least one of video information and audio information and (2) 
reproduction control information having the ?rst identi?ca 
tion information for identifying each of the plurality of data 
groups, and in Which medium the second identi?cation 
information for identifying the data group to Which each of 
the data units belongs, is recorded on each of the data units, 
a single data group of the plurality of data groups is selected 
by means of the selecting means, and the ?rst identi?cation 
information for identifying the thus selected data group is 
read out from the reproduction control information by means 
of the ?rst information read out means. Then, the second 
identi?cation information of each of the data units is sequen 
tially read out by means of the second information read out 
means. The identity of the ?rst identi?cation information as 
read-out With the second identi?cation information as read 
out is judged by means of the judging means. When the ?rst 
identi?cation information as read-out and the second iden 
ti?cation information as read-out are judged to be identical 
With each other, the information from the data unit having 
the second identi?cation information as read-out Which is 
identical With the ?rst identi?cation information as read-out 
is reproduced by means of the reproduction means. 
The nature, utility and further features of this invention 

Will be more clearly apparent from the folloWing detailed 
description With respect to preferred embodiments of the 
invention When read in conjunction With the accompanying 
draWings brie?y described beloW. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 FIG. 1A are a descriptive vieW of a recording 
format (a physical recording format) for recording video 
information and audio information on a DVD; 

FIG. 1A is a perspective vieW of the DVD in FIG. 1. 
FIG. 2 shoWs eXamples of a plurality of frame pictures 

Which construct one GOP 52; 

FIG. 3 shoWs a logical format (a logical structure) in 
combination With the information recorded on the basis of 
the physical sections as shoWn in FIG. 1; 

FIG. 4 is a descriptive vieW in case that one cell 20 is 
separately recorded on a plurality of interleaved units IU; 

FIG. 5 shoWs an eXample of an interleave structure for 
achieving reproduction of video information at different 
camera angles; 

FIG. 6 is a further detailed descriptive vieW of the 
interleave structure as shoWn in FIG. 5; 
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FIG. 7 is a descriptive vieW of reading-out order of data 
in a normal reproduction operation; 

FIG. 8 shoWs an example of a data structure of PCGI; 

FIG. 9 shoWs an example of a cell-positioning 
information table (CiPOSIT); 

FIG. 10 shoWs data search information in real time data; 
FIG. 11 is a block diagram illustrating a construction of 

the information recording apparatus for recording control 
information, video information and audio information on a 
DVD 1; 

FIG. 12 is a block diagram illustrating a construction of 
the information reproduction apparatus for reproducing 
information Which has been recorded on the DVD 1 by 
means of the information recording apparatus S1; and 

FIG. 13 is a ?oWchart illustrating a normal reproduction 
operation of the DVD 1, and a defect process to be carried 
out With the use of a video-object identi?cation information 

(VOBiID). 
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 embodiments, in Which the 
present invention is applied to the aforementioned DVD. 

In the folloWing embodiments, constitutional elements 
listed on a right hand side in a folloWing list respectively 
construct examples of constitutional elements of the present 
invention listed on a left hand side in the folloWing list. 
Data group: VOD (Video Object) 
First identi?cation information: VOBiID 
Second identi?cation information: VOBiID‘ 
Data unit: Interleaved unit IU 
Reproduction control information: PGCI (Program Chain 

Information) 
(I) Embodiment of Information Record 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 record medium to Which the present invention is 
applied, Will be explained With reference to FIGS. 1 and 2. 
At ?rst, a record format of video information and audio 

information on the DVD (i.e. a physical record format) is 
explained by use of FIG. 1. 
As shoWn in FIG. 1, a DVD 1 as the present embodiment 

is provided With a lead in area LI at its most inner circum 
ferential portion and a lead out area LO at its most outer 
circumferential portion, betWeen Which video information 
and audio information are recorded such that they are 
divided into a plurality of VTSs 3, each of Which has a 
unique ID (Identi?cation) number (i.e. VTS#1 to VTS#n). 
Here, the VTS (Video Title Set) 3 is a set (bundle) of titles 
(each of Which is 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 speci?cation, the corresponding languages etc. 
of audio and video streams is the same to each other). More 
concretely, a plurality of movies Which are related to the 
same movie to each other but Which languages of serifs 
(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 maybe 
recorded as different titles respectively. Ahead of the area 
Where the VTSs 3 are recorded, a video manager 2 is 
recorded as shoWn in 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, 
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6 
such as a menu shoWing names of the respective titles, 
information for preventing an illegal copy, an access table 
for accessing each title and so on, is recorded. 
One VTS 3 is recorded such that it is 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 is de?ned as a VOB set (VOBS) as 
shoWn in FIG. 1. This VOB set is de?ned to distinguish the 
VOB 10, Which constructs one portion of the VTS 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 VTS 3, 
information such as PGCI (ProGram Chain Information), 
Which is 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), is recorded. In each 
VOB 10, the substantial portion of the video and audio 
information (i.e. the video and audio information itself other 
than control information) besides the control information are 
recorded. 

Further, one VOB 10 is constructed of a plurality of cells 
20, each of Which has an ID number (cell ID#1, cell 
ID#2, . . . Here, one VOB 10 is constructed such that it is 
completed by the plurality of cells 20 and that one cell 20 
does not extend over tWo VOBs 10. 

Next, one cell 20 is constructed of a plurality of VOB 
units (VOBUs) 30, each of Which has an ID number 
(VOBU#1, VOBU#2, . . . Here, the VOB unit 30 is an 
information unit, each of Which includes the video 
information, the audio information and sub picture informa 
tion (Which is de?ned as information of a sub picture such 
as a subtitle of a movie etc.). 
One VOB unit 30 is provided With: a navi-pack (a 

navigation pack) 41; a video pack 42 having the video 
information; an audio pack 43 having the audio information; 
and a sub picture pack 44 having the sub picture informa 
tion. Here, in the video pack 42, a packet including the video 
data is recorded. In the audio pack 43, a packet including the 
audio data is recorded. Further, in the sub picture pack 44, 
a packet including graphics such as a character and a 
diagram as the sub picture, is recorded. It is prescribed by a 
standard speci?cation 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. 
The recording is made so that the reproduction time for 

one VOB unit 30 (i.e., the reproduction time for the data 
recorded betWeen one navi-pack 41 and another navi-pack 
adjacent thereto) is 0.4 second or longer. Further, the navi 
pack 41 alWays exists at the forefront of one VOB unit. 
There may not exist each of the video pack 42, the audio 
pack 43 and the sub picture pack 44 therein, and even in case 
of their existence, the number of the packs and the order 
thereof are freely determined. 

Finally, the navi-pack 41 is provided With: a DSI (Data 
Search Information) packet 51 including search information 
to search a video image 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 image or outputting the audio sound, 
Which is searched on the basis of the information of the DSI 
packet 51. Further, all video data included in one VOBU 30 
consist of at least one GOP (Group Of Pictures). In the PCI 
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packet 50, high light information, Which de?nes a display or 
operation at a time When one selection item is selected out 
of selection items by the audience, is included. By the high 
light information, for example, the change of the picture 
plane display as Well as the display position to be changed 
With respect to the selection item selected on a special 
picture plane of selection items (i.e. a so-called menu picture 
plane) for the audience to select, and the command corre 
sponding to the selected item (i.e. a command to be per 
formed in correspondence With the selected item) are set. 

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

Further, the above described GOP 52 is a minimum 
picture unit, Which can be independently reproduced and 
Which is determined by a standard based on the MPEG 
(Moving Picture Experts Group) 2 method. The MPEG 2 
method is 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 is explained. 
Namely, in general, frame pictures forWard and backWard of 
one frame picture in continuous frame pictures are often 
resembled to each other and have mutual relationships. The 
MPEG 2 method is a method, Which is 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 transferred 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, if 
this one frame picture is to be recorded, it is enough to just 
record the information as for a differential vector and a 
moving vector thereof With respect to the plurality of frame 
pictures, so as to reproduce this one frame picture by 
estimating it from the plurality of frame pictures With 
referring to these vectors, at a time of reproduction. By this, 
the compression recording is enabled With respect to the 
picture. 

Further, the scheme of the above explained GOP 52 is 
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 is 
illustrated (in the MPEG 2 method, the number of frame 
pictures included in one GOP 52 is not ?xed), for example. 
Among those frame pictures, a frame picture indicated by a 
reference sign I is called as an I picture (Intra-coded picture), 
Which is de?ned as a frame picture able to be reproduced as 
a complete frame picture by use of its oWn video informa 
tion. Aframe picture indicated by a reference sign P is called 
as a P picture (Predictive-coded picture), Which is de?ned as 
a frame picture predicted or generated by decoding a dif 
ference from a predictive picture compensated and repro 
duced on the basis of the already decoded I picture or other 
picture. A frame picture indicated by a reference sign B is 
called as a B picture (Bidirectionally Predictive-coded 
picture), Which is de?ned 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 is 
recorded on the optical disk timely in the future relative to 
the pertinent B picture. In FIG. 2, the relationship in the 
prediction (i.e. the relationship in the compensation) 
betWeen the respective pictures are indicated by arroWs. 

The MPEG 2 method used in the DVD 1 of the present 
embodiment employs a variable rate method, in Which the 
data amount included in each GOP is not constant. Namely, 
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8 
in case that the respective pictures included in one GOP 52 
correspond to a moving picture, Which moving speed is 
rather fast and that the mutual relationship betWeen the 
respective pictures is relatively small, the data amount 
constituting the respective pictures is increased, so that the 
data amount included in one GOP 52 is also increased. On 
the other hand, in case that the respective pictures included 
in one GOP 52 correspond to a moving picture Which 
moving speed is rather sloW and that the mutual relationship 
betWeen the respective pictures is relatively large, the data 
amount constituting the respective pictures is decreased, so 
that the data amount included in one GOP 52 is also 
decreased. 

In the above explained record format having a hierarchi 
cal structure as shoWn in FIG. 1, each division can be freely 
set according to the authors 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. 

Next, a logical format (logical structure) constructed by 
combining the information recorded by the physical divi 
sions shoWn in FIG. 1 is explained With reference to FIG. 3. 
The information is not actually recorded on the DVD 1 in the 
logical structure of FIG. 3. Instead, information (eg access 
information or time information) to reproduce each data 
shoWn in FIG. 1 by combining them (especially combining 
the cells 20) in the logical structure shoWn in FIG. 3, is 
recorded on the DVD 1, especially in the control data 11. 
To make the explanation clear, the folloWing explanation 

is made from the loWer hierarchical layer in FIG. 3. One 
program 60 is logically constructed on the basis of the 
authors intention by selecting and combining a plurality of 
cells 20 among the physical structures explained by use of 
FIG. 1. The program 60 is also a minimum logical unit, 
Which division can be identi?ed 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 
is also possible for the author to de?ne a gathering of one or 
more programs 60 as a minimum unit, Which can be freely 
selected to be Watched or listened to by the audience and 
Which is referred to as a PTT (Part Of Title). 

Since one program 60 is logically constructed by selecting 
a plurality of cells 20, it is 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 is 
reproduced in 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 in FIG. 1, 
the number is treated as the cell ID number (Which is 
indicated by cell ID# in FIG. 1). On the other hand, at a time 
of treating the cell 20 on the logical format shoWn in FIG. 
3, the number is treated as the cell number in the order of 
description in the PGCI described later. 

Next, by combining a plurality of programs 60, one PGC 
(Program Chain) 61 is logically constructed on the basis of 
the authors intention. The aforementioned PGCI (ProGram 
Chain Information) is de?ned 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 
number (#1,#2, . . . ) is assigned to each program 60); the 
reproduction order for each cell 20 (by this reproduction 
order, a unique cell number is assigned to each cell 20); an 
address Which is 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 ?rstly reproduced; a reproduction 
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method for each program 60 [it is possible for the author to 
select one reproduction method out of a random repro 
duction (Which is a random reproduction by use of random 
numbers, and the same program 60 may be reproduced by a 
plurality of times), (ii) a shuffle reproduction (Which is a 
random reproduction by use of random numbers in the same 
manner as the random reproduction, but one program 60 is 
reproduced just once but not reproduced by a plurality of 
times), (iii) a loop reproduction (Which is a reproduction to 
reproduce one PGC 61 repeatedly), and (iv) a combination 
of the loop reproduction With the random reproduction or the 
shuffle reproduction, as a reproduction method to be 
employed at a time of reproduction]; and various commands 
(e.g. commands able to be speci?ed by the author for each 
PGC 61 or each cell 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 illustrated) in the 
video manager 2 if the pertinent PGCI is related to the menu 
in 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, it is possible to perform the 
alternative usage of the cell 20 as explained before in the 
explanation for the program 60 (i.e. such a usage that the 
same cell 20 is 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 in an order regardless of the recording order on the DVD 
1 (i.e. the method of reproducing the cells discontinuously 
arranged, for example, the method of reproducing the cell 20 
prior Which is recorded posterior on the record track) other 
than a method of reproducing the cell 20 in the recording 
order on the record track on the DVD 1 as it is (i.e. the 
method of reproducing the cells continously arranged). 

Then, one title 62 is logically constructed of one or a 
plurality of PGCs 61. The title 62 is, for example, a unit 
corresponding to one movie, and is completed information 
Which the author Would like to offer to the audience of the 
DVD 1. 

Finally, one VTS 63 is logically constructed of one or a 
plurality of titles 62. The title 62 included in the VTS 63 has 
the attributes common to each other. For example, the 
movies based on one movie but in different languages 
correspond to the respective titles 62. The information 
included in one VTS 63 shoWn in FIG. 3 corresponds to 
information included in one VTS 3 shoWn in FIG. 1. 
Namely, all information included in the logical VTS 63 
shoWn in FIG. 3 is recorded as one VTS 3 in the DVD 1. 
As the author speci?es the information divided in the 

physical structure on the DVD 1 on the basis of the above 
described logical format, the video image (eg the movie 
image) for the audience to Watch is to be formed. 

In the explanations for the physical structure shoWn in 
FIG. 1, for the easy understanding of the content, it has been 
explained such that a plurality of cells 20 are recorded in 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 in FIG. 4, it is 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 numbers 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 
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10 
numbers 1, 2 and 4 are reproduced, While, at a time of 
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, if 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 is required in the 
reproduction. This results in that the continuous reproduc 
tion (hereinafter, it is 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 buffer of the reproducing apparatus 
described later. 

Therefore, in the case shoWn in FIG. 4, the cell 20 having 
the ID number 2 and the cell having the ID number 3 are 
divided into interleaved units 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 buffer 
even if an input signal to the track buffer is temporarily 
stopped, in correspondence With an input and output pro 
cessing speeds at the track buffer (i.e. the interleaved units 
IU, each having a length Which alloWs the track buffer to 
continuously output the output signal even if the input signal 
to the track buffer is ceased While the optical pickup jumps 
for the interval of one interleaved unit IU). For example, in 
case of 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, in case of reproduction based on 
the PGC 61B, only the interleaved 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, in addition to the memory capacity of the track 
buffer. 

In this manner, by dividing one cell 20 into a plurality of 
interleaved units IU and recording them according to the 
authors intention, the signal outputted from the track buffer 
can be continuous even at a time of reproducing the PGC 61 
including the cells 20 having the discontinuous ID numbers, 
so that it is possible for the audience to Watch continuous 
reproduction video image. 

Each interleaved unit IU is completed in one VOB 10, and 
does not extend 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 interleaved unit IU. One VOB unit 30 is completed in 
one interleaved unit IU, and is not divided into a plurality of 
interleaved units IU or does not extend over a plurality of 
interleaved units IU. 

In general, the DVD has functions of angle control and 
parental control. The angle control means a function of 
selecting, at a user’s discretion, any one of pictures taken at 
different camera angles. 

In its structural description, one PGC is divided into a 
plurality of blocks as cells, and these cells have the respec 
tive angle numbers as de?ned. Aplayer reproduces the cell 
having the angle number Which is designated by the user. 
The parental control means a controlling system of consid 
ering the existence of portions of a plurality of stories, Which 
are Wished to be kept in secret by parents, so as to conduct 
an automatic selection and reproduction of the stories. The 
player has the parental level Which is reproducible by itself 
(Which is changeable by the user), and selects the PGC 
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having the ID number Which is identical With this level, so 
as to carry out the reproduction. 

The above-mentioned functions of the angle control and 
the parental control permit the recording of the simulta 
neously advancing multi-stories in a single disk. 

FIG. 5 shoWs an example of an interleave structure for 
achievement of the angle control function. 

In FIG. 5, there is shoWn an example of a relay broad 
casting of a baseball game. In this example, there are 
recorded on a disk a picture “A” taken from the out?eld, a 
picture “B” taken through the backstop and a picture “C” 
taken from the player’s bench side, as multi-picture. The 
respective pictures “A”, “B” and “C” are hereinafter referred 
to as the “video objects”. 

FIG. 6 is a further detailed descriptive vieW of the 
interleave structure as shoWn in FIG. 5. It is assumed, for the 
purpose of simpli?cation of explanation, that the reproduc 
tion times in all the interleaved units are constant (i.e., 0.5 
second), and the single interleaved unit is constituted by the 
single video object unit. As shoWn in FIG. 6, each of the 
interleaved units has a navi-pack, and in this navi-pack, 
there are recorded an end address of the interleaved unit and 
a start address of the other interleaved unit to be read out 
next. 

FIG. 7 is a descriptive vieW of reading-out order of data 
in a normal reproduction operation. On the assumption that 
a user has selected the picture “A” described With reference 
to FIG. 5, the start address A1 is read out ?rst from a Cell 
Playback Information Table (CiPBIT) of the PGCI in the 
PGI. Then, there is read out the navi-pack Which is recorded 
in a logical address Al on the basis of the above-mentioned 
start address A1. At this time, there are temporarily stored 
the end address A2 of the interleaved unit and the start 
address A3 of the next interleaved unit recorded in the 
navi-pack. When the reproduction of A2 is completed, the 
track jump up to the logical addressA3 is performed, and the 
navi-pack recorded therein is read out. A normal reproduc 
tion operation is carried out on the basis of the end address 
A4 of the interleaved unit and the start address A5 of the next 
interleaved unit recorded in the navi-pack Which is recorded 
at the address A3. Further detailed explanation thereof Will 
be given in a description of operation of the reproduction 
apparatus. 

Then, a detailed description Will be given of video infor 
mation and audio information Which have the above 
described physical and logical structures, and especially, 
Video Object Identi?cation Information (VOBiID, VOBi 
ID‘) of the present invention. When the navi-pack cannot be 
read out or a reading-out error occurs for some reason or 

other in the normal reproduction operation, subsequent 
reproduction cannot be achieved, as described above. 

Accordingly, in the information record medium of the 
present invention, (1) there is recorded, in the reproduction 
control information (PGCI), Video Object Identi?cation 
Information (VOBiID) indicating not only a reproduction 
start address of the cell constructing the video object to be 
selected by a user, but also to Which VOB data the above 
mentioned cell belongs (e.g., the picture AWhen it has been 
selected by a user in the example as shoWn in FIG. 5), and 
(2) a navi-pack is provided in real time data, and there is 
provided, in the above-mentioned navi-pack, Video Object 
Identi?cation Information (VOBiID‘) for identifying the 
VOB to Which data subsequent to the above-mentioned 
navi-pack belong. 

According to the above-described construction, even 
When the navi-pack cannot be read out or a reading-out error 
occurs for some reason or other in the reproduction 
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apparatus, it is possible to continue the reproduction of the 
interleaved unit by searching the Video Object Identi?cation 
Information (VOBiID‘) in the navi-pack included in the 
real time data, Which is identical With the Video Object 
Identi?cation Information (VOBiID) recorded in the repro 
duction control information (PGCI). 

FIG. 8 shoWs an example of a data structure of the PCGI. 
In this example, there is recorded, in a Cell Position Infor 
mation Table (CiPOSIT), the Video Object Identi?cation 
Information (VOBiID) indicating to Which data (VOB) the 
cell belongs, Which constructs the video object to be selected 
by a user. 

FIG. 9 shoWs an example of the Cell Position Information 
Table (CiPOSIT). Here, the Cell Position Information 
Table has description of the VOBiID number and the cell 
identi?cation number of the cell used in the PGC. A single 
cell position information exists for each cell. An example of 
the cell position information is illustrated in a table 
CiPOSIT. 

FIG. 10 shoWs data search information in real time data. 
In this example, the Video Object Identi?cation Information 
(VOBiID‘) is recorded as a VOBUiVOBiIDN in the 
item (7) of FIG. 10. 
The above-mentioned DVD has storage capacity Which 

permits the recording not only of, for example, a single 
movie, but also of movies of different versions correspond 
ing to the above-mentioned single movie in the same optical 
disk. It is therefore effective to apply the above-described 
record format especially to the DVD 1. 
(II) Embodiment of Recording Apparatus 

Next, an embodiment of a recording apparatus for record 
ing the above-mentioned control information, video infor 
mation and audio information onto the DVD 1 Will be 
explained With reference to FIG. 11. 
At ?rst, a construction and an operation of the recording 

apparatus as the embodiment is explained With reference to 
FIG. 11. 
As shoWn in FIG. 11, the recording apparatus S1 as the 

present embodiment is provided With: a VTR (Video Tape 
Recorder) 70; a memory 71; a signal process unit 72; 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. 

Next, an operation of the present embodiment is 
explained. 

Record information R, Which is a raW material such as 
audio information, video information, etc. to be recorded on 
the DVD 1, is temporarily recorded in the VTR 70. Then, the 
record information R temporarily recorded in the VTR 70 is 
outputted to the signal process unit 72 by a request from the 
signal process unit 72. 
The signal process unit 72 applies an A/D (Analog to 

Digital)converting process and a signal compressing process 
on the basis of the MPEG 2 method to the record informa 
tion R outputted from the VTR 70, and time-axis 
multiplexes the audio information and the video information 
to output it as a compressed multiplexed signal Sr. After that, 
the compressed multiplexed signal Sr outputted therefrom is 
temporarily stored into the hard disk device 73. 
Along With this, the memory 71 classi?es 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 is inputted 
beforehand on the basis of a cue sheet ST, on Which the 

Video Object Identi?cation Information (VOBiID,VOBi 
ID‘) related to the respective partial record information Pr 
are Written. Then, the memory 71 outputs it as a content 














