
TITLE OF·THE INVENTION ,AND !<i=P/<O DtJCTtoeJ MP-TH60 

OPTICAL DISC .. REPRODUCTION DEVICE~ICH CAN ACHIEVE 

A DYNAMIC SWITCHING OF THE REPRODUCED ·coNTENT 

BACKGROUND OF THE INVENTION 

5 1. Field· of the Invention 
I 

The present invention relates to an optical disc for 

storing multimedia data which includes digital moving 

picture data, ·audio data and sub-picture data and to a 

reproduction device for such disc and especially to a 

10 technique for the achievement of dynamic switching of the 

rep~pduced content. 

2. Related Art 

In recent years, laser discs and video CDs have been 

developed as optical storage media for storing multimedia 

15 data with is a mixture of moving pictures, audio, sub-

pictures and the like. 

The following is a simplif·ied explanation of the data 

format, used by conventional optical discs for moving 

picture data and audio data which are compressed according 

20 to MPJ:1:G standard, by which the data called ·"system streams" 

are formed. 

Fig. 1 is a drawing for explaining the way in which 

compressed moving picture data and compressed audio data 

make up these combined data streams called system streams. 

25 In the drawing, "video elementacy stream" is a one-

dimensional video data stream which has been compressed, 
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with this video data stream being divided into packets which 

are several bytes long and these packets being numbered 

"video 1", "video 2 11 
• • • • in the drawing. Similarly, "audio 

elementary stream" is divided into packets which are several 

5 bytes long after the left and right channel data has been 

combined during compression, with· these packets ·being 
I 

numbered "audio 1" , "audio 2 11 
• • • • . in the drawing. These 

packets are interleaved in an suitable order for the buffer 

size of the reproduction device and for the reproduction 

10 time so as to give the system streams shown in the drawing. 

The following is an explanation of the case when a video 

CD to be used for karaoke is produced using such system 

streams. 

For such a disc, a premise is supposed where the same 

15 background video data is used while one out of "duet", "male 

part" or "female part" is reproduced. In this case, "duet" 

r~q~~res a system stream in which background video data, to 

which subtitles for the lyrics of both the male and female 

parts of the vocal have been added, and audio data, which is 

20 only for the accompaniment, are interleaved. "Male·part" 

requi~es a system stream in which background video data, to 

which subtitles for the lyrics of only the male part of the 

vocal have been added, and audio data, which is for the 

accompaniment and includes a female vocal for the female 

25 part, are interleaved. As can be imagined, the "female 

part" is the opposite o~ the male part. 

For a video CD, it ·is necessary for these three data 
, •. 

compositions to be stored as three different system streams. 

2 



..... :.. 

This is to say, it is necessary for the common background 

video data to be stored in each of the three system streams. 

Fig. 2 shows the system streams in the above situation. 

In this drawing, system stream 1 is for a duet and so is 

5 made up of an interleaving of the background video data, the 

audio data for the accompaniment and sub-picture data which 
I 

shows the lyrics for both the male and female parts. System 

stream 2 is for "!=he male part and so is made up of an 

interleaving of the background video data, the audio data 

10 for the female vocal as well as the accompaniment and sub-

picture data which shows the lyrics for only the male part. 

System stream 3 is for the female part and so is made up of 

· an i~terleaving of the background video data, the audio data 
' 

for the male vocal as·well as the accompaniment and sub-

15 picture data which shows the lyrics for only the female 

part. Also, a menu system stream is used to display a menu 

for selecting one of duet, male part and female part, as 

well as storing a menu information table which stores 

information for which system stream is to be reproduced when 

20 each of the reproduction system streams (duet, male part, 

female part) has been selected. In this way, three separate 

syst~m streams are stored on the video CD corresponding to 

duet, male part and female part. 

However, for conventional video CDs and video CD 

25 reproduction devices, there has been the problem that.after 

the reproduction· a system stream for any of the "duet", the 

"male part" or the "female part" has started, it is not 

possible to change to a different part without stopping the 
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flow of the reproduction, which is to say, without stopping 

the video data. 

More specifically, for the same example of a karaoke 

video CD, it has not been possible for a user who wishes to 

switch to "duet" during the reproduction of the "female 

part" audio part to switch to the "duet" audio part.. This 
I 

is bec;::ause the songs corresponding to "duet", "male- part" 

and "female part" are expressed using separate system 

streams. This is to say, the menu information table can 

10 only be used at the start of reproduction of a system 

15 

20 

stream, so that it is not possible to have reproduction 

started at an address in the "duet" system stream which is 

synchronized to a current reproduction address in the 
' 

"female part" system stream. 

Also, for such a video CD, it is necessary to store the 

main video data which is common to different system streams 

in each system stream, which reduces the storage efficiency 

of the disc. 

SUMMARY OF THE INVENTION 

The object of the present invention is to provide an 

optical disc which stores a plurality of sets of aud_io data 

and a plurality of sets of sub-picture data which are 

interleaved with moving picture data for which the audio 

data and sub-picture data which are reproduced with moving 

25 picture data can be dyn.amically changed, as well a 

reproduction device for such a disc. 
\,., 

("· 

A secondary object of the present invention is provide 
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an optical disc which has a data construction which can 

effectively reproduce the content of video data ·and a 

reproduction device for such disc. 

A multimedia optical disc for achieving the stated 

5 object is a multimedia optical disc which includes a data 

region for storing at least one object which includes video 
I 

data, audio data and sub-picture data, wherein the data 

region is made up of a plurality of small regions, wherein 

an object is stored in consecutive small regions and wherein 

10 each small region includes a first subregion for storing a 

set of video data of a certain reproduction period, a 

plurality of second subregions which each store an set of 

audio data, wherein sets of audio data stored in dif.f erent 
' 

second subregions express different reproduction audio to 

15 each other and each set of audio data is data to be 

reproduced at a same time as the set of video data in a 

first subregion, a plurality of third subregions which each 

store a set of sub-picture data, wherein sets of sub-

picture data stored in different third subregions express 

20 different images to each other and each set of sub-picture 
: ... : . 

data is data to be reproduced at a same time as the set of 

video data in the first subregion and a fourth subregion for 

sto~ing a set of control information, wherein each set of 

control information is valid for a reproduction period of 

25 data in a same small region and wherein the control 

information includes an indication to a reproduction device 

for a combination of one set of audio data out of the second 

subregions and one set of sub-picture data out of the' third 
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subregions which are to be reprodu9ed together with the set 

of ~ideo data in the first subregion. 

By means of the stated construction, the control 

information in a small region is always read along with the 

5 video data, so that dynamic switching of the audio data and 

sub-picture data can be performed by the reproduction 

device, even during the 
1
reproduction of an object. A user 

can also switch to a desired combination· for the content of 

10 

a title . 

. Also, the multimedia optical disc may include a 

plurality of sectors which are formed in a spiral track, 

wherein each small region is made up of consecutive sectors 

and wherein the video data of the first subregion, the sets 

of audio data in the second subregi_ons, the sets of sub-

15 picture data in the third subregions and the set of control 

information in the fourth subregion are recorded on the 

optical disc using at least one sector each. 

· ·sy means of the above construction, linear reading 

becomes possible for the reproduction device · when· 

20 reproducing objects. Putting· this another way, the 

aforementioned combina"tion can be switched without 

performing a head seek operation. 

Also, the multimedia optical disc may be formed of a 

first transparent substrate and a second transparent 

25 substrate of an approximately equal thickness of between 0.5 

mm and 0. 7mm which are joined together with at least one 

information layer ·between them, the information layer 

inc~yding the plurality of small regions. 
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By means of the stated construction, a storage medium 

with a large storage capacity may be used as the mul t.imedia 

optical disc. 

Also, the control information stored in a fourth 

5 subregion may be of a · unit length for storage by the 
:. ~ 

reproduction device. 
I 

By means of the stated construction, the size of the 

buffer.in the reproduction device for storing the control 

information can be reduced. 

10 Also, some sets of control information may include flags 

for prohibiting one of storage and updating of a set of 

control information _by ~he reproduction device. 

By means of the stated.construction, for a case where 
\ 

control information with the same content is to be set for 

15 a plurality of consecutive small regions, only the control 

information in the first of such small regions needs to be 

set, with the rest of the small regions merely having the 

flag which prohibits updating set. By doing so, · more 

efficient use of the storage capacity of the optical disc 

20 can be made. 

Also, during reproduction of a multiangle object, the 

control information may include an angle command for 

indicating a change of angle to the reproduction device, a 

multiangle object being a plurality of objects which include 

25 different sets of video data which are selectively 

reproduced during a same reproduction period, wherein each 

of.the regions storing one of the objects in the multiangle 

object may store a set of video data using a plurality of 
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consecutive first subregions, and wherein the angle command 
.,· 

may reflect an interactive process for the reproduction 

device and may be a branch reproduction command from a small 

region currently being reproduced to a small region of a 

5 different object in the multiangle object, the angle command 

10 

indicating a branch to a small region which has a set of 

video data which is synbhronized to follow a set of· video 

data in the first subregion of the object from which the 

branch is performed. 

=-~Y means of the stated construction, angle switching can 

be performed during the reproduction of a multiangle object 

without halting the reproduction. 

Also, at least one set of sub-picture data in the third 

subregion may inc+ude a plurality of display item images for 

15 expressing a combination of a set of audio data in a second 

subregion and a set of sub-picture data in a third 

subregion, and wherein the control information may include 

a plurality of commands each of which is related to a 

display item image, with one of the commands being selected . 
20 and executed in accordance with an interactive process for 

the reproduction device. 

By means of the stated construction, a user can easily 

select their desired combination of audio data and sub-

picture data, even. when there are a great number of 

25 combinations of audio data and sub-picture data. 

A multimedia optical disq reproduction device for 

achieving the stated object is a reproduction .device for 

reproducing a multimedia optical disc, wherein the 
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multimedia optical disc includes a data region for storing 

at least one object which includes video data, audio data 

and sub-picture data, wherein the data region is made up of 

a plurality of small regions, wherein an object is stored 

5 in consecutive small regions and wherein each small region 

includes a first subregion for storing a set of video data 
I 

of a certain reproduction period, a plurality of second 

subregions which each store an set of audio data, wherein· 

sets of audio data stored in different second subregions 

10 express different reproduction audio to each other and each 

set of audio datq is data to be reproduced at a same t~me as 

the set of video data in a first subregion, a plurality of 

third subregions which each store a set of sub-picture data, 
' 

wherein sets of sub-picture data stored in different third 

15 sub~~gions express different images to each other and each 

set of sub-picture data is data to be reproduced at a same 

time as the set of video data in the first subregion· and a 

fourth subregion for storing a set of control information, 
... 

wherein each set of control information is valid · for. a 

20 reproduction period of data in a same small region and 

wherein the control information includes .an indication to a 

reproduction device for a combination of one set of audio 

data out of the second subregions and one set of sub-

pict~re data out of the third subregions· ·which are to be 

25 reproduced together with the. set of video data in the.first 

subregion, wherein the reproduction device comprises a 

reading unit for consecutively reading data from the 

multimedia optical disc, a separating unit for separating a 
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set of video data, a plurality of sets of audio data, a 

plurality of sets of sub-picture data and a set of control 

information from the read data, an audio selecting unit for 

selecting one.set of audio data from the separated plurality 

5 of sets of audio data, a sub-picture selecting un:i.t for 

selecting one set of sub-picture data from the separated 
I 

plurality of sets of sub-picture data, a control unit for 

controlling the audio selecting unit and the sub-picture 

selecting unit based on the set of control information 

10 separated by the separating unit and an output processing 

unit, for decoding the separated set of video data, the 

selected set of audio data and the selected set of sub-

picture data and outputting an image signal and an audio 
' 

signal based on a decoding result. 

15 By means of the ·stated construction, the control 

information in a small region is always read along with the 

video data, so that dynamic switching of the audio data and 

sub-picture data can be performed by the reproduction 

device, even during the reproduction of an object. 

20 Also, the control unit may include a buffer unit for 

storing a set of control information which is updated every 

time a new set of control information is separated by the 

separating unit and a selection control unit for controlling 

a selection made by the audio selecting unit and the sub~ 
:~· 25 picture selecting unit to select a set of audio data and a 

set of sub-picture data which area indicated by a command in 

the set of control information stored by the buffer unit. 

By means of the stated construction, the reproduction 
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device is such that the control information in the buffer is 

regularly updated, so that a buffer with only a small 

capacity may be used. 

Also, the control information may include a plurality 

5 of commands which each correspond to a combination of a set 

of audio data in a second sub-region and a set of sub-

' picture data in a third sub-region, and wherein the 

reproduction device may· further include a operation 

receiving unit for receiving a selection indication made by 

10 a user operation relating to a combination of a set of audio 

data and a set of sub-picture data, wherein the selection 

control unit specifie~ the combination based on the 

selection indication received by the operation receiving 
' 

unit and controls the selection made by the audio selecting 

15 unit and the sub-picture selecting unit in accordance with 

a corresponding command. 

By means of the stated construction, a user can easily 

select their desired combination of audio data and sub-

picture data, even when there are a great number of 

20 . combinations of audio data and· sub-picture data. 

Also, a multi angle object may be stored in the data 

region of the multimedia optical disc, a multiangle object 

being a plurality of objects which include different sets of 

video data which are selectively reproduced during a same 

25 reproduction period, wherein each of the regions storing one .. .. . 

of the objects in the multiangle object may store a set of 

video data using a plurality of consecutive first 

subregions, wherein the set of control information may 
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further include .an angle .command; the angle command being a 

branch reproduction indication which indicates a branch from 

a small region to which the set of· control information 

belongs to a small region of a different object in the 

5 multiangle object, the angle command indicating a branch to 

a small region which has a set of video data which is 
l 

synchronized to follow a set 9f video data in the first 

subregion of the object from which the branch is performed, 

wherein the operation receiving unit may also receive an 

10 angle switching indication made by means of a user operation 

and wherein the reproduction device may further inc~ude a 

rea4ing control unit for controlling the reading unit, when 

an angle switching indicat·ion has been received and an angle 
' ' 

command is included in the set of control information in the 

15 buffer unit, to read data from consecutive small regions 

20 

starting from a small region indicated by the angle command. 

By means of the stated construction, angle switching can 

be performed during the reproduction of a multiangle object 

without halting the reproduction. 

Also, at least one set of sub-picture data in the· third 

sub~egion may include a plurality of item images for 

expressing a combination of a set of audio data in a second 

subregion and a set of sub-picture data in a . third 

subregion, wherein each of the plurality of comm~nds may be 

25 related to an item image and wherein the operation receiving 

unit may receive a selection of . an i tern image by a user 

operation, when a set of sub-picture data which expresses 

the plurality of item images is outputted by the output' 
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processing unit. 

By means of the stated construction, a user can easily 

and interactively select a desired combination. 

Also, a set of control information may incl.ude a 

5 prohibiting flag for prohibiting updating of a· control 

information storage buffer by the reproduction devic~, and 
I 

wherein the buffer unit temporarily stops the updating when 

the prohibiting flag is set .. 

By means of the stated construction, for a case where 

10 control information with the same content is to be set for 

a plurality of consecutive small regions, only the control 

information in the first of such small regions needs to be 

set, with the rest of the small regions merely havi~g the 
' 

flag which prohibits updating set. By doing so, more 

15 efficient use of the storage capacity of the optical disc 

can be made . 

. BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects, advantages and features of the· 

invention will become apparent from the following 

20 description taken in conjunction with the accompanying 

drawings which illustrate a specific embodiment of the 

invention. In the drawings: 

Fig. 1 shows the system stream formed by interleaving 

one compressed set of moving picture data with one 

25 compressed set of audio data, according to conventional 

techniques; 

Fig. 2 shows examples of system streams for karaoke data 
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5 

according to conventional techniques; 

Fig. 3 is a cross-section show~ng the physical 

construction of a DVD in the embodiment of the present .. 
invention; 

Fig. · 4 shows the how the compressed video data and 

compressed audio data make up the combined data streams 
I 

called video objects; 

Fig. 5 shows the data composition of each of the video 

data, audio data, sub-picture data and pack management 

10 information which are interleaved in the video objects of 

the present embodiment; 

Fig. 6 shows a simplification of the data construction 

of the entire optical disc in the present embodiment; 
' 

Fig. 7A shows the internal.construction of the video 

15 title set in the present embodiment; 

Fig. 7B shows the detailed data composition for the 

route information; 

Fig. 7C is a table which is an extract of the VOB 

attributes in the route information; 

20 Fig. 7D is a table which is an extract of the VOB 

attributes which show a multiangle block; 

. Fig. BA shows the rela.tionship between program chains 

and video objects; 

Fig. BB shows the relationship between program chains 

25 and multiangle blocks; 

Fig. 9 shows the internal construction of each video 

manager on the optical disc in the present embodiment; 

Fig. 10 shows the composition of each set of management 
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10 

15 

information which is interleaved in the VOBs of the present 

embodi.ment; 

Fig. 11 shows the mul tiangle streams controlled by 

multi.angle information in the present embodiment; 

Fig. 12A shows the appearance of the reproduction system 

in the present embodiment; 
I 

Fig. 12B shows a block diagram for the _entire 

construction of the reproduction device in the present 

embodiment; 

Fig. 13 shows an example of a key arrangement on the 

remote controller in the present embodiment; 

Fig. 14A shows a block diagram for the construction of 

the system decoder in the present embodiment; 
\ 

Fig. 14B·shows a block diagram for the construction of 

the system control unit in the present embodiment; 

Fig. 15 shows a flowchart for the processing content of 

the system control unit in the present embodiment; 

Fig. 16 shows a detailed flowchart for the reproduction 

process of a set of program chains by system control unit in 

20 the present embodiment; 

Fig. 17 shows a flowchart for the volume menu display 

reproduction process of the system control unit wh.en the 

"menu" key on the remote · controller is depressed in the 

present embodiment; 

25 Fig. 18 shows an example of a program chain i.n the 

present embodiment; 

Fig. 19 shows an example of a karaoke reproduction video 

object in the present embodiment; 
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Fig. 20 shows a ·karaoke part selection video object 

included in the volume menu program chain in the present 

embodiment; 

Fig. · 21 shows the operation which, by means of pre-
' 

5 processing commands and post-processing commands, makes 

effective·use of video data in the video objects; and 

10 

I 
Fig. 22 shows a flowchart for the manufacturing process 

of the optical disc in the present embodiment. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

The following is an explanation of the multimedia 

optical disc of the present embodiment which refers.to an 

example of a digital video disc (hereinafter, DVD), this 
' 

being a 120mm diameter· optical disc which has a storage. 

capacity of around 4.7GB (gigabytes) on one side. 

15 Physical Construction of the Optical Disc 

Fig. 3 shows a cross-section of the DVD. Starting from 

the bottom, DVD 107 is formed of a first transparent 
:'"'· 

substrate 108 which is around 0.6mm thick (which is to say, 

between 0. 5mm and 0. 7mm thick) , on top of which an 

20 information layer 109 made of a reflective membrane such as 

metal foil is attached, with a bonding layer 110 and then a 

second transparent substrate 111 being formed on top of the 

information layer. 109. If necessary, a print layer 112, or 

in other words a printed label, is printed on top of the 

25 second· transparent substrate 111, with it not being 

necessary for this print layer 112 to cover the entire disc. 
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In this drawihg, the bottom side of the disc onto which 

light beam 113 is shone and from which information is read 

is set as the front surface A, while the top side of the 

disc with the print layer 112 is set as the rear surface B. 

5 Here, indented and protruding pits are formed in the 

information layer 109 side of the first transparent 
I 

substrate 108 by a manufacturing process so that info~mation 

can be recorded by varying the length of pi ts and the 

intervals between them. This is to say, the indentations 

10 and protrusions of the pits in the first transparent surface 

108 are imprinted into the information layer 109. The 

lengths of the pits.and intervals for this disc are shorter· 

than on a conventional CD, with the pitch of the information 
' 

tracks in which the pit streams are formed also . being 

15 narrower, which results in improved surface storage density. 

The surf ace A side of the first transparent substrate 

108 in which pi ts are not formed is flat. The second 

transparent substrate 111 is a reinforcer and is made of the 

same thickness (around 0.6mm) of the same material as the 

20 first transparent substrate 108, with both of its surfaces 

being flat. 

Information is re~rieved from this kind of .disc by 

shining the light beam 113 on the disc and measuring changes 

in the reflection ratio of the light spot 114. The. light 

25 spot 114 on a DVD has a diameter of around 1/1.6 times the 

diameter of a light spot on a conventional CD due to an 

increase in the numerical aperture NA of the objectiv~ lens 

and a reduction in the wavelength X of the light beam. 
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' . DVDs of the physical constructiorl described above can 

store around 4. 7GB of information on one side, which is 

almost eight times the storage capacity of a conventional 

CD. As a result, it is possible . to achieve a great 

5 improvement in picture quality for moving pictures and to 

10 

increase the reproduction time from the 74 minutes which was 
1 possible with a video CD to over two hours. This high 

storage capacity makes DVDs very suitable for use as storage 

media for moving pictures. 

The substrate technique which has enabled this 

improvement in storage capacity is a reduction of the spot 

diameter D of the light beam. Here, spot diameter D is 

given by the equation "D = laser wavelength :>../numerical 
' 

aperture of objective lens NA", so that the spot diameter D 

15 can be red~ced by reducing the laser wavelength A. and by 

increasing the numerical aperture of objective lens NA. It 

should be noted here that if the numerical aperture of 

objective lens NA is increased, comatic aberration occurs 

due to the relative inclination, known as "tilt", between 

20 the optical axis of the beam and the disc surface. In order 

to ... suppress this phenomenon, DVDs use a transparent 

substrate of reduced thickness. · Such a reduction in the 

·thickness of the transparent substrate creates the problem 

of reduced physical durability for the disc, although this 

25 problem can be overcome by reinf arcing DVDs with another 

substrate. Here, . it is especially desirable to have the two 

substrates formed of the same thickness of the same 

material. 
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Data is read from DVDs using an optical system with a 

short wavelength ( 6 50nm) red semiconductor laser and an 

objective lens whose NA (numerical aperture) can be enlarged 

up to 0.6mm. If the thickness of the transparent substrate 

5 is reduced to around 0. 6mm, a storage capacity of ~round 

4. 7GB can be achieved for one side of a 120mm diameter 
l 

optical disc. With this large storage capacity of ·~.?GB, 

there is more than enough capacity for a whole feature film 

to be recorded on one disc, with it further being possible 

10 for the manufacturer to include soundtracks in several 

15 

different languages. In fact, the storage capacity of 4. 7GB 

achieved by this substr~te techniques allows the stor~ge of 

several sets of video and audio data on a· same disc. 
' 

Video Objects recorded on a DVD 

Fig. 4 shows the how the compressed video data and 

compressed audio data make up the combined data streams 

called video objects. These video objects .recorded on the 

DVD correspond to the system streams of the related art 

shown in Fig. 1, although, since there are differe~~es in 

20 data composition, these streams are called video objects 

(hereinafter abbreviated to VOB) for ease of understanding 

in the present embodiment. 

Fig. 4 drawing shows the original video elementary 

stream, audio elementary stream and sub-picture elementary 

25 str~am together with a VOB. This illustrated example 

conforms to the compression method and data format 

stipulated under MPEG2 (Moving Pictures Experts Group 
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IS013818). 

In this example, "video elementary stream" is a serial 

video data stream which has been compressed and divided 
I'_;··· 

intervals called Groups of Pictures (GOPs) which are 

5 expressed as "video 1, video 2, video 3 ..•• " in the drawing. 

Here each GOP includes around twelve to fifteen frames of 
I 

conventional video data which equates to a reproduction time 

of 0.5-1.0 second. In Fig. 4, each GOP ·unit is made up of 

a plurality of video packs which have been pack converted in 

10 units of 2l<B (kilobyte) length. 

Similarly, "audio elementary stream" is composed of an 

audio signal including left/right channel components of 
.. 

stereo sound and a surround component which have been 
' 

combined during compression, with three kinds of audio A, B 

15 and c being expressed as "audio A-1, audio A-2 •... ", "audio 

B-1, audio B-2 .... " and "audio C-1, audio C-2 .... " in the 

drawing. Here, each of audio A-1, audio A-2 is made up 

of at least one audio data pack which has been pack 

converted in units of 2KB (kilobyte) length. 

20 "Sub-picture elementary stream" is a data stream which 

includes compressed graphics, with there being two kinds of 

sub-picture which are expressed as "SP A-1, SP A-2 •.•. " and 

"SP B-1, SP B-2 .... ". Here, each of sub-picture SP A-1, SP-

A-2 is made up of at least one sub-picture data pack 

25 which has been pack converted in units of 2KB (kilobyte) 

length. 

This video data stream, audio data stream and sub-

picture data stream are interleaved into each VOB. The 
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cycle used for this interleaving is called a GOP unit. 

It should be noted· that in the present embodiment 

management information is interleaved into VOBs. In these 

VOBs, the smallest unit for the interleaving of management· 

5 information ·with the other kinds of data is called a VOB 

unit (hereinafter, VOBU). Here, information necessary for 
I 

interactive reproduction, especially information ··which 

enables switching of the audio data and sub-picture data 

which is reproduced by the reproduction device as an 

10 accompaniment to the video data is included in the 

management information. Each pack is of 2KB size which is 

the smallest unit for retrieval from the optical disc, which 

is to say the same size as each logical block (sector) on 
' 

the optical disc. This is shown in Fig. 6 and. is described 

15 later in the text. By means of this arrangement, dynamic 

reproduction control can be achieved even by a reproduction 

device which a small capacity memory. 

The above construction for VOBs means that VOBs which 

store films, for example, can include soundtracks in several 
('. 

20 different languages and sub-picture data for subtitles in 

several different languages, in addition to the video data. 

In such a case, efficient use can be made of the storage 

capacity of the optical disc by not requiring a plurality of 

separate system streams like conventional techniques. 

25 Fig. 5 shows the data format of each of the video data, 

audio data, sub-picture data and pack management information 

which are interleaved in the VOB. Each kind of data in the 

illustrated VOB has been converted into packets and .packs 
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according to MPEG2 standard. In this embodiment, each pack 

contains one packet called a PES ( Packetized Elementary 

Stream) and is made up of a pack header, a packet header and 

data which take up 2Kbytes. The contents of the "pack 

5 header" which shows the start of a pack and "packet header" 

10 

which shows the start of a packet conform to MPEG2 standard, 
1 

so that their explanation has been omitted and the following 

explanation will focus on the information used to express 

·the different kinds of data. 

The 11 stream lD" included in the packet header is an 

eight-bit field which shows whether the packet is a video 

data packet for a video elementary stream, a private packet, 

or an MPEG audio packet. Here, a "private packet" is data 

whose content can be freely defined under MPEG2 standard. 

15 In the present embodiment, private packet 1 is defined as 

audio data and sub-picture data while private packet 2 is 

defined as pack management information. Private packet 1 

further includes a substream ID, which is an eight-bit field 

showing whether the packet contains audio data or sub-

20 picture data. The audio data defined by private packet 1 

has a maximum of eight kinds of settings #0-#7 for iinear 

PCM format or AC-3 format. Also, the sub-picture data has 

a maximum of thirty-two kinds of settings #0-#31. . The 

stream ID and substreams are used by the reproduction device 

25 to determine what kinds of packs are present in the 

retrieved information and how to separate them. 

Here, for video data, the "data" field is made up of 

MPEG2 compressed data. For audio data, the "data" field is 
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made up of data in one of MPEG, linear PCM or AC-3 format. 

Finally, for sub-picture data, the "data" field is made up 

of graphics data which has been compressed using run-length 

encoding. 

5 Data Composition of the Entire Disc 
I 

Fig. 6 shows a simplification of the data construction 

of the entire optical disc in the present embodiment. 

As shown in this drawing, the regions on the optical 

disc which store data can be broadly classified into a lead-

10 in region, a volume region and a lead-out region. Here, the 

15 

volume region is further made up of a volume management 

region and a file region, with this file region being made 
' 

up of a video manager file (hereinafter, Video Manager) and 

a plurality of video title set files (hereinafter, Video 

Title Sets) . It should be noted here that although the 

Video Manager and Video Title Set are explained as each 

being one file for ease of understanding in the present 

embodiment, due to the extensive capacity used when ~taring 

a movie, for example, it is desirable.for the title to be 

20 divided into a plurality of files which are consecutively 

arranged on the optical disc in order. to facilitate 

management by the reproduction device. 

The "lead-in region 11 is located at the innermost part of 

the optical disc and stores data to stabilize operation at 

2 5 the start o.f retrieval by the reproduction device • 

. _'!'.he "lead-out region 11 is located at the outermost part 

of the optical disc and stores data which shows that the 
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5 

volume region ha·s ended. 

The "voiume region~' is located between the lead"'."in 

region and the lead-out region and is made up -of an 

extremely large number of logical blocks which are arranged 

onto a spiral track as a one-dimensional array. Each 

logical block is made up of 2KB and is distinguished from 
I 

each other using a block number (sector address). Here the 

logical block size is the smallest unit £or retrieval by the 

reproduction device, with the size 0£ each set of video 

10 data, audio data, sub-picture data and management data shown 

in Fig. 5 being the same. 

The "volume management region" takes up a necessary 

number of blocks starting from the first block and is used 
' 

to manage the entire disc. It stores information for the 

15 files in the file region according to IS013346 

( International Standards Organization) or other such 
I~· 

standard. 

The "Video Manager" in the file region expresses the 

management information for the entire disc. This volume 

20 manager includes information for expressing a volume menu 

which is a menu for setting/changing the reproduction 

control for the entire volume. 

A "Video Title Set" in the file region stores a 

plurality of VOBs and information for reproduction control 

25 of these VOBs, with each Video Title Set ·having a size which 

is an integer multiple of logical blocks or, in other words, 

2048bytes*n. Here, when there are three versions of a same 

movie title, these being a no-cut version, a cinema version 

24 



.. ~ . 

and a television version, this Video Title Set is made up 

of the names of these three versions. Since VOBs can be 

common t.o these different versions .of the title, both ~ommon 

VOBs and VOBs unique to only one version are recorded in 

5 this Video Title Set. The size of one VOB can be set by the 

software developer to be one scene in a movie, a whole 
l 

movie, or one song for karaoke. 

Data Composition of the Video Title Set 

Fig. 7A shows the internal construction of the Video 

10 Title Set shown in Fig. 6. As shown in this drawing, the 

Video Title Set is made up of video title set management 

information and VOB sets. 
' 

Each "VOB set" is made up of ·a plurality of VOBs. As 

shown in Fig. 4, each VOB has a plurality of sets of audio 

15 data and a plurality of sets of sub-picture data which are 

inte_rleaved together with video data. 

The "video title set management information" includes a 
..... 

video title set management table, title search pointer 

management information, a program chain information table 

20 and the like. 

The "video title set management table" shows the 

internal construction of the video title set management 

information" which is to say the contents (such as :the kind 

of information stored or whether there is a table) of the 

25 video title set management information. 

The "program chain information table" is a table which 

stor~s a plurality of entries of program chain information. 
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Here, each entry of program chain information includes 

information for one program chain, which is to say route 

information showing a reproduction order of a plurality of 

VOBs as well as control information relating to the 

reproduction of the program chain. In this embodim~nt, a 

program chain (hereinafter, PGC) is a list of VOBs which is 
l 

decided by a reproduction order as described above. Here, 

by setting the route information, the software title 

developer can freely combine any number of VOBs in· their 

10 desired order as a PGC. 

Each entry of program chain information stores 

reproduction time, a pre-processing command~ a post-

processing command and route information. 
\ 

"Reproduction time" .stores the reproduction time of the 

15 menu. 

A "Pre-processing command" is a control command·· to be 

executed before the start of reproduction of a program 

chain. 

A "~est-processing command" is a control commands to be 

20 executed after the end of reproduction of a program chain. 

Pre-processing commands and post-pro~essing commands are 

commands for reproduction branch control and reproduction 

output control. An example of the former is a LI~K command 

indicating a next PGC to be reproduced while an example of 

25 the latter is a SETSTN command for setting the combination 

of audio data and sub-picture data .. to be reproduced out of 

the plurality of sets of audio data and sub-picture data. 

The "route information", as shown by the arrow in Fig. 

26 



.. 

7A, expresses the reproduction order of the VOBs ·which 
,i ..... 

compose a PGC and includes pointers for indicating the 

logical address of each VOB in the · storage area of the 

optical disc. The list of these pointers is given in 

5 reproduction order of each of the VOBs which form the PGC. 

For the example in Fig. 7B, the route information for PGC 
I 

information #1 includes pointers which show each of VOB #1 

through #3. By means of this PGC information #1, VOB#l is 

reproduced, then 

10 VOB#2 is reproduced and finally VOB#3 is reproduced. Also, 

this route information includes VOB attributes which show 

whether each of the VOBs indicated by the pointers are part 

of a mul tiangle block. Here, ~ multiangle block is a 

plurality of VOBs which include video data of a same subject 

15 shot at different camera angles or with different views. 

The 11 title search pointer management information" is the 

list of contents for the Video Title Set and, for each video 

title included in the in the Video Title Set, shows the .PGC 

include in the video title and the first PGC to be 

20 reproduced when at the start of reproduction. 

25 

The following is a detailed description of the route 

information included in each set of PGC information. . 

.Fig. 7B shows the detailed data composition of the route 

informat.ion (hereinafter, route information #1) included in 

PGC· information #1. Fig. 7C is a table which shows 

information extracted from route information #1 in PGC 

information #1. As shown in these figures, route 

information #1 is an ar:r:-angement of VOB .information #1-VOB 
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information #3 which shows the VOBs which are elements of 

PGC#l in reprod~ction order. Here, one set cff VOB 
('. 

information is made up of a pointer which shows the storage 

area of the VOB and VOB attributes which show the block type 

5 and the block mode. Here, the block type shows whether the 

VOB is an element in a multiangle block (whether it i~ angle 
I 

or not angle) and the block mode shows the range of the VOB 

in the mul tiangle block when the block type is "angle". 

Putting this another way, out of the plurality of sets of 

10 VOB information in the route information, this shows from 

which set of VOB information to which set of VOB information 

the mul tiangle block is formed. More specifically, ·it shows 

whether the position of the VOB information in the block in 

the route information is the start of the block, the middle 

15 of the block or the end of the block. For route information 

#1 shown in Fig. 7C, an example of normal (non-block) PGC 

information is shown. As shown in Fig. BA, by means of this 

route information #1, VOB#l, VOB#2 and VOB#3 are reproduced 

in that order. 

20 An example of route information (route information #2) 

which includes a multiangle block is shown in Fig. 7D. 

Here, PGC#2 which is reproduced by this route information #2 

is depicted in Fig. BB. For the route information #2 given 

in Fig. 7D, the elements. of PGC#2 are VOB#4-#B. Of these, 

25 the block type for VOB#4-#7 .is mul tiangle, with their 

respective block modes being start, middle and end, so that 

they form the multiangle block shown in Fig. BB. In this 

case, PGC#2 does not have VOBs #4, #5, #6, #7 and #8 
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reproduced in that order, but rather has the reproduction 

device perform control so that first VOB#4 is reproduced, 

with this followed by one VOB out of the mtiltiangle block 

which can be changed by the user making an operation of a 

5 remote controller, before VOB#8 is finallr reproduced. It 

should be noted here that the VOB which is to be displayed 
I . 

first in a multiangle block (which is to say the default 

angle) is the VOB whose block mode is start. For the 

example shown in Fig. 7D, the VOB to reproduced after:voB#4 

10 is the VOB whose block mode is "start", which is VOB#5. 

Data Composition of the .video Manager 

Fig. 9 shows the internal construction of the video 
' 

manager shown in Fig. 6 • As shown in this drawing, the 

video manager is made up of video manager management 

15 information and a VOB set. Here, video manager management 

information includes a video manager management table, title 

search pointer management information, volume menu 

management information, a PGC information table and the 

like. 

20 This data construction differs from the composition of 

the Video Title Set shown in Fig. 7 in that it .includes 

volume menu management information but that the PGC 

information does not include automatic reproduction branch 

information, pause reproduction information and menu 

25 selection information. Otherwise, the data constructions in 

Figs. 9 and 7 are identical, with the elements which are not 

really necessary having been omitted, so that only the 

29 



differences will be explained below. 

The "video manager management table" shows the internal 

construction of the video manager management information 

which is to say the contents (such as the kind of 

5 information stored or whether there is a table) of the video 

manager management information. 
I 

The -"title search pointer management information" shows 

a list of contents for each video title in the volume, which 

is to say to which video title set each video title belongs. 

10 The "volume menu management information" includes access 

information which is a set of pointers indicating PGC 

information for the volume menu. Here, . the volume menu 

(hereinafter, the master menu) is a menu for the setting and 
' 

changing reproduction control of the entire volume and is 

15 the menu which is displayed whenever the "menu" key on the 

20 

remo~e con:troller is depressed at any· point during the 

reproduction of the disc. For the case of a karaoke disc, 

the master menu is a menu for selecting a title (which in 

this case is a song) recorded in the volume. The data for 

expressing this menu is stored as one or more PGCs. This 

volume menu management information is can be stored, for 

example, in a buffer in the reproduction device and then 

referred to every time a user depresses the "menu" key on 

the remote controller during reproduction. By doing so, the 

.25 volume menu can be reproduced in accordance with the 

referred to access information. 

The "menu PGC information table" is a table which stores 

at least one entry of PGC information for a menu. As shown 
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by the arrow in Fig. 9, this menu PGC information table is 

indicated by access information included in the volume menu 
. . 
management information. It should be noted here that the 

volume menu itself is expressed using a plurality 6£ PGCs 

5 indicated in this table, so that it may be a hierarchical 

menu, a voice guidance menu or a menu of any form freely 
I 

chosen by a title developer. 

Data Construction of Management Information in a VOE. 

Fig. 10 shows the composition of each set of management 

10 information which is interleaved in the system streams shown 

in ~ig. 4. As shown in this drawing, the pack management 

information is.made up of trick play information, highlight 
\ . 

information and standard information. 

The "trick play information" is information for trick 

15 plays, such as jump addresses for fast forward reproduction 

or rewind reproduction operations. 

The "highlight" information shows information which 

indicates the reproduction control corresponding to a 

selection of a menu according to an operation using a key on 

20 thelremote controller and the menu display information which 

uses the sub-picture data. More specifically, this is made 

up of a number of selection items, color information, and a 

plurality of selection items which are themselves each made 

up of i tern display information and a highlight coinmand. 

25 This information is for realizing interactive processes with 

the user by inviting user . selections by displaying i tern 

images using sub-picture data and receiving user selection 
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made with the remote controller. This highlight information 
(· 

is present in each VOBU, so that interactive operations can 

be achieved at any point during the reproduction of ~ VOB. 

The "number of selection items" expresses the number of 

5 items which can be selected by means of a user operation in 

10 

response to a menu display. As one example, the menu 
I 

display here can be a· display of i tern images such as 

selection buttons or selection icons which is achieved using 

sub-picture data. 

The "color information" is information for indicating a 

change of color when an item is selected or confirmed by a 

user, to indicate that this item has been selected or 

confirmed. 

The plurality of "selection items" are a same number of 

15 pieces of information for indicating items in the menu as 

20 

given in the "number of selection items" information. In 

thi~, embodiment, selection items include a plurality of 

pairings of audio data and sub-picture data, with the free 

selection of these by the user being possible. 

The "item display information" of each selection item 

expresses the area of the sub-picture for which the· color 

is to be changed when an item is selected. As one example, 

if the button or icon showing the item is rectangular, this 

can be expressed using the coordinates of two opposite 

25 vertices (corners) . 

. The "commands" in each selection i tern are the 

reproduction control commands to be executed when the 

corresponding menu i tern is selected and confirmed. LINK 
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commands and SETSTN commands are specific examples of such 

commands. LINK commands are expressed as "LINK PGC#~" and 

indicate a jump to PGC #n. Here, #n indicates the number of 
:~· 

a PGC information entry in the PGC information table shown 

5 in Figs. 7A and 9. By using such commands, the reproduction 

device can cancel the reproduction of a current PGC, 
. I 

retrieve the indicated PGC information #n and then commence 

the reproduction of PGC#n in accordance with the retrieved 

information. SETSTN commands are expressed as "SETSTN #i, 

10 #j" and indicate the reproduction of a combination of audio 

data #i and sub-picture data #j. Here, #i and #j a~e the 

number of the audio data and sub-picture data in the VOBs. 

By using .such commands, the reproduction device switch the 
' 

reproduction from the audio data and the sub-picture data 

15 currently being reproduced to the indicated audio data and 

20 

the sub-picture data during the reproduction of a current 

PGC. Also, by setting a thi.rd parameter #k in such SETS TN 

commands so that they become "SETSTN #i, #j, #k", it is 

possible to indicate an angle number in a multiangle block. 

These commands are common to the pre-processing 

commands, post-processing commands and highlight commands 

described above. Here, the desirable use of these commands 

is for the pre-processing commands to be mainly used for 

initial settings of combinations of audio data and sub-

25 picture data to be used in PGC reproduction, highlight. 

commands to be used for settings and changes in accordance 

with user operations and post-processing commands to be used 

for default setting or resetting the entire optical.disc. 
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:'.'"· 
It is also possible to use a plurality of other commands, 

but since these bear no· relation to the present invention, 

they will not be described. 

The "standard information" stores information such as 

5 the reproduction functions supported by the data in the GOP, 

and includes mul tiangle information as one kind of 

reproduction function. Mul tiangle information stores a 

plurality of VOBs for video of a common subject which is 

shot at different camera angles and so is information which 

10 enables the user to switch to their desired angle ~uring 

reproduction. More specifically, when then are n VOBs. 

corresponding to angles #1 to #n, the multiangle information 

is made up of n different jump addresses (logical block 
' 

addresses) which correspond to each angle number. Here, 

15 each jump addr.ess is a jump address for a different angle 

and so indicates the reproduction position of video data 

which is synchronized to the video data in the VOB which 

includes this multiangle information. 

Fig. 11 shows a multiangle stream controlled by the 

20 multiangle information. In this drawing, VOBs.#4-#8 are 

VOBs in PGC#2 shown in Fig. 8B, with VOBs #5-#7 being the 

multiangle period. The VOBs #5-#7 in this period include 

video data for a same subject shot at different angles, with 

switching between them during reproduction being possible 

25 using the mul tiangle information. By doing so, the user can 

switch between video clips taken at different angles. In 

the .1 ,enlargement at the bottom of the drawing, switching 

between viewpoints using the multiangle information is 
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shown. As described above, multiangle information :stores 

the jump addresses for synchronized reproduction positions 

in the VOBs of video data for other .angles. As one example, 

the multiangle information in system VOB#5 stores jump 

5 address information for VOB#6 and jump address information 

for VOB#7. In the illustrated example, VOB#6 and VOB#7 
. I 

contain similar ·information. An angle menu is displayed 

when the user depresses the "angle" key on the .remote 

control 91 so that the user can indicate his/her desired 

10 angle. Once an angle has been indicated, reproduct~on is 

commenced at the jump address corresponding to the indicated 

angle by the reproduction device. 

Having explained the data construction stored on the 
' 

disc in the present embodiment, the following is a 

15 description of the reproduction device for the optical disc 

having this data construction. 

Outline of the Reproduction System 

Fig. 12A shows the appearance of the reproduction system 

of the present embodiment which is ~ade up of a reproduction 

20 device, a monitor and a remote controller. 

·As can be seen in the drawing, the reproduction device 

1 r~produces the DVD shown in Fig. 3 in accordance with 

operation indications made using the remote controller 91 

and outputs an image signal and an audio signal. Here, the 

· 25 operation indications made using the remote controller 91 

are received by the remote control reception unit 92 of 

reproduction device 1. 
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Display monitor 2 receives the image signal arid the 

audio signal from reproduction device 1 and displays an 

image output and an audio output. This display monitor 2 

can be a conventional television set. 

5 Entire Construction of the Reproduction Device 

Fig. 12B shows a block diagram for the entire 

construction of the reproduction device in the p;resent 

embodiment. The .reproduction device is made up of a motor 

81, ·an optical pickup 82, a mechanism control unit 83, a 

10 signal processing unit 84, an AV decoder unit 85, a system 

decoder 8 6, a remote controller 91, a remote control 

reception unit 92 and a system control unit 93. The system ' . 

decoder 86 is further composed of a video decoder 87, a sub­

picture decoder 88, an audio decoder 89 and an image 

15 combining unit 90. 

The mechanism control unit 83 controls the mechanism 

which includes the motor 81 for driving the disc and the 

optical pickup 82 for reading the signal recorded on the 

disc. More specifically, the mechanism control unit 83 

20 adjusts the speed of the motor in accordance with the track 

position indicated by the system control unit 93 while at 

the same time moving the pickup position by driving the 

actuator of the optical pickup 82.and, having detected a 

desired track through servo control, waiting until the 

25 revolution of the disc has reached the point where the 

desired sector is recorded before finally continuously 

reading the signal from the desired position. 



/ 

The signal processing unit 84 executes signal 

processing, such as amplification, wave-snaping, 

demodulation, and error correction, for the signal read by 

the optical pickup 82. After this, it stores the signal in 

5 logical block uni ts in the buff er memory (not illust.rated) 

of system control unit 93. The data in the. buffer memory is 
I 

read by the system control unit 93 in accordance with the 

.video title set management information and the video manager 

management information and is transferred from the buffer 

10 memory to the system decoder 86 by control by the system 

control unit 93 for each VOB. 

The AV decoder unit 8 5 converts the received system 

stream data into the ori~inal video signal and audio signal. 

The system decoder 8 6 determines the stream ID and 

15 subsystem stream ID for each packet included in the VOBs 

transferred from the buff er memory and outputs video data to 

the video decoder 87, audio data to the audio decoder 89, 

sub:-picture data to the sub-picture decoder 88 and pack 

management information to the system control unit 93. In 

20 doing so, the system decoder 86 outputs to the audio decoder 

89 and the sub-picture decoder 88 only the audio data and 

sub-picture data whose number corresponds to the numbers 

1ndicated by the system control unit 93, out of the 

plurality of pieces of audio data and sub-picture data, with 

25 the remaining pieces of d·ata being discarded. The 

management information outputted by the system control unit 

93is stored in a different buffer to the aforementioned 

buffer · memory. This buffer is updated every tome new 
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management infdririation is outputted. , .. 

The video decoder 87 decodes the video data inputted 

from the system decoder 8 6 and, having decompressed the 

data, outputs it as a digital video signal to the image 

5 combining unit 90. 

10 

When the sub-picture data inputted from the system 
I 

decoder 86 is run-length compressed image data, the sub-

picture decoder 88 decodes it, decompresses it and outputs 

it in the same format as the . video data to the image 

com~ining unit 90. In doing so, it is possible for the 

colors in the image data to be changed in accordance with 

the color information. Also, when the sub-picture decoder 

88 includes a graphics processing unit and the sub-picture 
' 

data includes a program for indicating a graphics process 

15 and data to be used by the process, the data can be 

processed by the graphics processing unit before being 

outputted. By doing so, visual ef feats which were not 

conventionally possible can be created. · 

The audio decoder 89 decodes the audio data inputted 

20 from the system decoder 86, decompresses it and outputs it 

as digital audio data. 

The image combining unit 90 combines the output of the 

video decoder 87 and the output of the sub-picture decoder 

88 according to proportions indicated by the system control 

25 unit 93 and outputs the result as a video signal. This 

signal is converted into an analog signal and is · then 

inputted into a display device, such as display monitor 2. : 

The remote controller 91 receives reproduction control 
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indications made by·user operations. An example key(layout 

of the remote controller 91 is shown in Fig. 13. The 

following is a brief explanation of ·only the keys · which 

specifically relate to the present invention. The "menu" 

5 key . is used to call the universal menu which can be 

displayed at any point during reproduction. The numeral 
I 

keys and arrow keys are used for making menu selections. 

The "enter" key is used for confirming a selected menu.item. 

Finally, the "angle" key is used for switching angle during 

10 multiangle reproduction. 

The remote control reception unit 92 receives the key 

signal infrared transmitted from the remote coRtroller 91 

in response to the depression of a key and informs the 
' 

system control unit 93 of the key data using an interrupt 

15 pro~ess. 

20 

The system control unit 93 controls the entire 

reproduction device. It is composed of a program memory for 

storing a program for realizing the functions of the system 

control unit, a buffer memory for storing data for logical 

blocks and a CPU for executing the program. More 

specifically, when the data read from the buffer mem~ry is 

video title set management information or video manager 

management information, the system control unit 93 stores 

the information in another buffer (not illustrated·, but 

25 hereinafter called the "first buffer") and performs 

reproduction control for the signal processing unit '84 in 

accordance with the content of this information, while when 

the data is a VOB, the data is directly transferred from the 
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buffer memory to the system decoder 86. For the mechanism 

control unit 83, the system control unit 93 calculates the 

number of the track on the disc which corresponds to the 

next logical block to be read, indicates the track position 

5 and indicates block reading control to the mechanism c~ntrol 

unit 83. Also, on being interrupted by the remote control 
I 

reception unit 92, the system control unit 93 is informed of 

the key data corresponding to the depressed key and performs 

reproduction control corresponding to the key data. The 

10 system control unit 93 also receives the management 

information in a VOBU from the system decoder 86, 

temporarily stores it in a buffer (not illustrated, but 

hereinafter called the "second buffer") and performs 
' 

reproduction control in accordance with the content of this 

15 information. 

Construction of System Decoder 86 

Fig. 14A shows a block diagram for the construction of 

the system decoder 86 shown in Fig. 12B. As shown in this 

dra~~ng, the system decoder 86 is made up of an MPEG decoder 

20 120, a sub-picture/audio separator 121, sub-picture 

selection unit 122 and an audio selection unit 123. 

The MPEG decoder 120 determines the kind of pack by 

ref erring to the stream ID in the pack header of each data 

pack included in the VOB transferred from the buffer memory 

25 and, depending on its determination result, outputs the 

packet· data to the video decoder 87 for a video packet, to 

the sub-picture/audio separator 121 for private packe~ 1, to 
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the system control unit 93 for private packet 2 and to the 

audio selection unit 123 for an MPEG audio packet. 

The sub-picture/audio separator 121 determines the kind· 

of packet by ref erring to the substream ID in the packet 

5 header of the private packet 2 inputted from the MPEG 

decoder 120 and, depending on its determination result, 
I 

outputs the data to sub-picture selection unit 122 if it is 

sub-picture data or to the audio selection unit 123 if it is 

audio data. As a result, the audio data and sub-picture 

10 data of each number is outputted to the· sub-picture 

selection unit 122 and to the audio selection unit 123. 

The sub-picture selection unit 122 outputs to the sub-

picture decoder 88 only the sub-picture data which has the 
' 

number indicated by the system control unit 93, -out of all 

15 the sub-picture data sent from the sub-picture/aud.io 

separator 121. The remaining sub-picture data is discarded. 

The audio selection unit 123 outputs to the audio 

decoder 89 only the audio data which has the number 

indicated by the system control unit 93, out of the MPEG 

20 audio inputted from the MPEG decoder 120 and the audio data 

inputted from the sub-picture/audio separator 121. The 

remaining audio data is discarded. 

Detailed Construction of the System Control Unit 93 

.if ig. 14B is a block diagram which shows a detailed 

25 example construction of the system control unit 93 in the 

present embodiment. 

As shown in the drawing, the system control unit 93 is 
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made up of a buffer memory 931, a first buffer 932, a second 

buffer 933, a remote control input interpreter 934, a button 
.i 

control unit 935, a command interpreter execution unit 936, 

a system state management unit 937 and a reproduction 

5 control unit 938. 

The buffer memory 931 temporarily stores the data read 
I 

from the optical disc by the signal processing unit 84 in 

logical block units and, under the control of reproduction 

control unit 938, outputs its content to the system decoder 

10 86 when a VOB has been read, while when a non-VOB has been 

15 

20 

25 

read, which is to say when the video manager management 

inf9rmation or the video title set management information 

has been read, it outputs its content to the first buffer 

932. 

The first buff er 932 stores the video manager management 

information and the video title set management information. 

Here, it is possible for the first buffer 932 to have a 

storage capacity which is merely sufficient for storing a 

minimum ot a one piece of PGC information. 

.. The second buffer 933 stores the management information 

in the VOBU outputted from the system decoder 86. The 

content stored in the second buffer 933 is overwritten each 

time new management information in a next VOBU is outputted. 

Accordingly, a storage capacity of one or two kilobytes is 

sufficient. Here, the aforementioned buffer memory 931, 

first buffer 932 and first buffer 932 may be formed of 

different storage areas of a same memory, with Fig. 14B 

merely showing the buffers separated in terms of fun'~tion. 
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5 

The remote control input interpreter 934 receives an 

input of key data from the remote control reception unit 92 

interprets which key has been depressed and inf arms the 

button control unit 935 of this type of key. 

The button control unit 935 performs control to decide 

whether to execute a highlight command and whether to change 
I 

a display color based on the management information stored 

in the second buffer 933 and on the button type notification 

from the remote control input interpreter 934. More 

10 specifically, when the button notification is that a cursor 

key or numeral key has been depressed, _the button control 

unit 935 outputs an indication to the AV decoder unit·. 85 to 

change the color of the indicated selection i tern to the 
' 

selection color based on the management information. This 

15 indication of display color is outputted in .accordance with 

the color information shown in Fig. 10 and the item display 

information for each selection item. When the button 

notification is that the enter key has been depressed, the 

button control unit 935 outputs an indication to change the 

20 display of the item with the selection color to the 

confirmation color and, if a highlight command is set for 

that selection item, notifies the command interpreter 

execution unit 936 of the corresponding highlight command. 

When the button notification is that the menu key has been 

25 depressed, the button control unit 935 outputs an indication 

of a;. command to reproduce the volume menu to the command 

interpreter. execution unit 936. Also, when the button 

notification is that the angle key has been depressed, the 
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5 

button control unit 935 outputs an indication of an angle 

change command to the command interpreter execution unit 

936. The other ·buttons bear no direct relation to the 

present invention and so will not be described. 

The command interpreter execution unit 936 receives 

highlight commands, volume menu reproduction commands, title 
I . 

menu reproduction commands and angle switching commands from 

the button control unit 935, interprets these command and 

then executes them. More specifically, on interpreting that 

10 a highlight command is "SETSTN #i, #j", the command 

interpreter execution unit 936 writes the audio numtjer #i 

and ·the sub-picture number #J into the specified registers 

in the system state management unit 937. 
' 

The values in 

these specified registers are then directly sent to the 

15 system decoder 86, so that an immediate switch to 

reproduction of this combination of audio number #i and sub-

picture #j can be executed. Alternatively, on interpreting 

that a highlight command is "LINK PGC#n", the command 

.interpreter execution unit 936 gives an indication to the 

20 reproduction contr.ol unit 938 to read PGC#n. Alternatively, 

on interpreting an angle switching command, the command 

int~rpreter execution unit 936 updates the angle number 

which is stored in a specific register and gives an 

indication to .the reproduction control unit 938 to read a 

25 jump address for a different angle which is indicated by the 

updated angle number. A similar procedure is also executed 

when a SETSTN command includes an angle number. c· 

The system state management unit 937 includes a group of 
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'. 

registers which include the specified registers described 

above, and is used to store the internal condition of the 

reproduction device. As described above, these specified 

registers store the audio number #i and the sub-picture 

5 number #j, with their stored contents being diiectly 

10 

15 

20 

outputted to the audio selection unit 123 and the sub-
1 

picture selection unit 122 in the system decoder 86, as well 

as storing the angle number as required during the 

reproduction of a multiangle block. 

The reproduction control unit 938 controls the mechanism 

control unit 83 and the signal processing unit 84 in 

accordance with the video title set management information 

and the video manager management information stored in the 
' 

first buffer 932 and, by doing so, controls the. entire 

reading process of the multimedia optical disc. As one 

example, on receiving "LINK PGC#n" e;i.ther as a post-

processing command stored by the first buffer 932 or as an 

indication from the command interpreter execution unit 936, 

the reproduction control unit 938 controls the reading of 

the newly-indicated PGC#n. The ·reproduction control unit 

938 also controls the reading of a series of VOBs in 

accordance with the route information stored by the.first 

buffer 932. This control of the reading of a series of VOBs 

is performed as described below· for the case when, as 

25 described in Fig. 7B, a VOB to be reproduced next belongs to 

a mul tiangle block (which is to say its block type is 

"angle"). First, if the block type of the VOB is angle and 

the block mode is "start", and an angle number is already 
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stored in the specified register, the reproduction control 

unit 938 reads the VOB of this angle number. However, if an 

ang~e number is not already stored in the specified register 

(such as when the angle number is "0"), the reproduction 
... ii. ., 

. 5 control unit 938 reads the VOB whose block mode is "start". 

If the block mode is "middle 11 or "end 11
, then since the 

I 
reproduction of one VOB in the multiangle block is completed 

on such reproduction, the next VOB to be reproduced is found 

from the VOB information which follows the VOB information 

10 whose block mode is "end 11
• Accordingly, for the example in 

Fig. 7B, reproduction is performed in the order of VOB#4 -

VOB#5 - VOB#8. 

Simplified Operation of the System Control Unit 93 

Fig. 15 shows a flowchart for the processing content of 

15 tne system control unit 93 shown in Fig. 12. 

First, on detecting that a disc is set in the 

reproduction device, the system control unit 93.controls the 

mechanism control unit 83 and the signal processing unit 84 

and has disc rotation control performed until stabilized 

20 retrieval from the disc can be performed, at which point the 

optical pickup is moved, the volume management region shown 

in Fig. 6 is read and; based on the information in the 

· volume management region, the volume information file shown 

in Fig. 7 is read (steps 121, · 122) . Next, the system 

2.5 control unit 93. reproduces the program chain for the v:olume 
....... 

menu, based. on the volume menu management information in the 

volume information file (step 123) . During the reproduction 
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of the program chain for the volume menu, the user can give 

an indication of the number of their desired audio data and 

sub-picture data. Here, the reproduction of the volume menu 

program chain at the start of reproduction of the optical 

.5 disc may be unnecessary depending on the way in which the 

multimedia data is used, in which case such reproducti·on can 

be omitted. 

Next, the system control unit 93 displays the program 

chain for the title menu in accordance with the set of 

10 titles management information in the volume information file 

(step 124) and, based on the user selection (step 125), 

reads the file management information for the video file 

which includes the selected title (step 126) and branches to 

the program chain at the start of the selected title (step 

15 127). The system control unit 93 reproduces the· set of 

program chains and returns to step 124 on completing the 

reproduction (step 128.) • 

Reproduction Process of the System Control Unit 

Fig. 16 shows a detailed flowchart for the reproduction 

20 process of a set of program chains by system control unit 

93. This process includes the same processing as steps 123, 

124 and 128 in Fig. 15. 

In Fig. 16, the system control unit 93 first reads the 

appropriate PGC information from the program infor:r;nation 

25 table in either the video manager or the video title set 

(step 131), and then executes the pre-processing command 

(step 132). If the command is a SETSTN command, the audio 

47 



and sub-picture numbers #i and #j indicated in the qommand 

are reported to the audio selection unit 123 and the sub­

picture selection unit 122 in the system decoder 86. Also, 

when _an angle number is indicated in the SETSTN command, the 

5 specifies register is set using the initial setting of angle 

number. 
I 

Next, system control unit 93 controls the mechanism 

control unit 83 and the signal processing unit 84 and so 

reads the system streams in order of the pointers written in 

10 the system stream information shown in Figs. 7 and 9 (step 

133). The retrieved system streams are separated and 

reproduced by the AV decoder unit 85. At this point, the 

separated video and sub-picture are displayed on the display 
' 

screen (not illustrated), with audio output also· being 

15 commenced using the audio data. After this, the system 

control unit 93 receives the management information 

separated by the AV decoder unit 85 (step 134), decodes the 

standard information and trick play information in the pack 

management information shown in Fig. 10 and executes control 

20 in accordance with the decoding result (step 135). 

Furthermore, the system control unit 93 decodes the 

highlight information in the pack management information 

( st~p 13 6) and, when there has be.en a reception from the 

remote control reception unit 92 of key data corresponding 

25 to a cursor key or numeral key, changes the selected item on 

the display screen and its selection color (steps 137, 138), 

or when there has been a reception of key data corresponding 

to the '·'enter" key, changes the color of the selected item 
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on the display screen to the confirmation color (steps 139, 

140), as well as executing the command corresponding to the 

confirmed item (step 141). The processing of this command 

is the same as for the p;r-e-processing command described 

5 above. 

Next, 

when there 

the system control unit 93 returns to step 133 
I 

is a next VOB to be reproduced (step 142: no), 

while when there is no VOB to be reproduced (when the PGC 

has been completed) (step 142:yes), the system contro~ unit. 

10 93 decides the PGC which is the branch ?ddress (step 142) 

and executes a post-processing command (step 143). The 

processing of this post-processing command is the same for 

the pre-processing command described above. Also, when the 
\ 

branch address is a title menu, the system control unit 93 

15 returns to step 124 shown in Fig. 15 (step 144: no), ·while 

when this is not the case, the system control unit 93 

returns to step 131 (step 144:yes). 

Volume Menu Display Process of the System Control Unit 93 

Fig. 17 is a flowchart for the volume menu display 

20 reproduction process performed by the system control unit 93 

when the "menu" key is pressed on remote controller 91. 

Here, system control unit 93 performs the process in 

this drawing when there is an interruption process due to 

the "menu" key being depressed. After the interruption has 

25 occurred, the system control unit 93 saves the PGC number 

being reproduced at that point and the logical block address 

which shows the present reproduction position of the VOB in .. 
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the memory (step 145) and reads the volume manager' (step 

146) . The retrieval of this volume manager may be performed 

by reading the optical disc in the same way as in step 122 

in Fig. 15, or alternatively the information may be stored 

5 in the memory during the retrieval in step 122 so that it 

can:' be read from· the memory in the present step. 
I 

After this, the system control unit 93 reproduces the 

set of PGCs for the volume menu based on the volume manager 

(step 147). This reproduction of the set of program chains 

10 is the same as ·the process in Fig. 16 so will not be 

described in detail. By reproducing this volume menu, the 

user can select a combination of audio data and sub-picture 

image. As one example, if the command corresponding to the 
\ 

selected· item is "SETSTN #2, #3 11
, the system control unit 93 

15 indicates the selected a~dio data #2 to the audio selection 

unit 123 and the selected sub-picture data #3 to the sub-

picture selection unit 122. 

After the reproduction of the volume menu PGC has been 

completed, the system control unit 93 has a return of the 

20 saved PGC number and the logical block address which shows 

the original reproduction position in the VOB (step 148) and 

leaves the interruption process (step 149). By doing so, 

reproduction can be recommenced from the reproduction 

pos~~ion in the VOB for the original PGC. However, at this 

25 point the reproduced sub-picture data and audio data switch 

to those indicated by the numbers which were set according 

to the user's wishes using the SETSTN command. 

The following is an explanation of the operation of the 
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reproduction device described above • 
..:. , 
First, the following is a simplified explanation of the 

disc retrieval and reproduction operations for five basic 

operation examples which are explained below. 

Once a disc has been set in the reproduction device, 

disc rotation control is performed until stab~lized 

I 
retrieval can be achieved, at which point the optical pickup 

is moved and the vol,ume management region shown in Fig. 6 is 

read .. This volume management region stores the file 

10 information for the inside of the file block, with the 

volume information file shown in Fig. 7 being read based on 

this information. For this example operation, it is 

supposed that a karaoke disc is to be reproduced.. The 

volume menu for this disc is a title selection menu for 

15 karaoke (the titles in this case being songs). Here, if a 

song is a duet, the title menu can be a part selection menu 

for the duet as shown in Fig. 20. 

As shown in Fig. 9, the title search pointer management 

information stored at the start of the video file which 

20 includes this title is read at the start of reproduction of 

this title. Here, for the case when the title is a duet 

song, this title search pointer mana~ement information 

stores PGC numbers corresponding to the title menu for 

selecting a part to be reproduced out of the plurality of 

25 parts stored in the video title set. The PGCs for the title 

are read and reproduction control_is performed in accordance 

with the PGC information shown in Fig. 9. 

An example of a volume menu program chain to be 
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reproduced here is shown in Fig. lB. The PGC in this 

drawing is for menu selection of duet karaoke title, with 

this PGC being made up of one VOB#J. ·The video 300-350 in 

this VOB displays a background image for the menu using an 

5 MPEG still image, while the sub-picture (SP in the drawing) 

data 300-350 expresses color information for a two-color 
: . I 

character for a selection item which is to be overw~itten 

onto the background image, changing the backgrounds color in 

accordance with the color information in the highlight 

10 information of the management information 300-350. The 

audio data 300-305 and 310-315 is for aural guidance to help 

the user make a selection. Note that here, LINK. ·commands 

are stored corresponding to selection items in the highlight 

information in the pack management information. Here, the 

15 video data and sub-picture data ·are outputted by the 

reproduction device having first been combined. 

If, after viewing the menu and hearing the aural 

guidance, the user makes a selection by pressing button 11 2" 

on the remote controller 91, the information for th:i..s 

20 operation of remote controller 91 is sent from the remote 

control reception unit 92 to system control unit 93: The 

process corresponding to this button · selection "2" is 

interpreted as the command "LINK #PGC#ll" corresponding to 

button 11 2" in the highlight information in the control data 

25 of "':=he system stream, with reproduc_tion control advancing to 

program chain #n. The reproduction of program chain #n is 

then commenced as described above. 

The following is an explanation of the operation when 
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5 

the_·. ~ollowing examples of data are written on the disc: 

(1) karaoke songs 

(2) an English conversion lesson 

(3) a quiz 

(4) a golf game 

(5) a baseball broadcast 

(1) Operation for a Disc Containing Karaoke Songs 

Fig. 19 shows an example of a karaoke reproduction VOB 

(set :.as VOB#K) for explaining the present example operation. 

10 In this VOB#K, one set of video 400-500 .for a background 

image is interleaved with three different kinds of audio 

data #1-#3 and three different kinds of sub-picture data #1-

#3. In the sub-picture data, the male part is displayed 

using blue text and the female part using red text, with the 

15 lyrics for any vocal part already included in the audio data 

being displayed using white text. In reality, the display 

colors change in time with the reproduction of the-song, 

although here, for ease of explanation, the colors in the 

present operation do not change as the song is reproduced. 

20 In the audio data, the symbols oA denote that only the 

accompaniment for male or female part is included in the 

audio data. 

The following is an explanation of the reproduction 

process and operation of a karaoke disc which includes the 

25 VOB#K described above. .-. 

First, when a disc is set in the reproduction device and 

reproduction is begun, the volume manager shown in Fig. 6 is 
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read and transmitted . to the system control unit 93 which 

then sets a common reproduction mode for the entire volume 

based on the volume menu management information. More 

specifically, the volume menu PGC specified by the volume 

5 menu management information is reproduced. This volume menu 

10 

15 

is reproduced by the title selection menu such as that 
I 

explained above and shown in Fig. 18. Also, when a duet 

title has been selected in the title selection menu, the 

title menu for part selection in the duet is reproduced. 

Fig. 20 shows the content of the karaoke part selection 

VOB (set as VOB#L) included in the part selection title menu 

PGC in the present example. It is composed in the same way 

as the volume menu (VOB#K) for title selection shown in Fig. 
' 

18, .. although there are differences in the content of the 

management information. In the management information of 

the VOB#L, the command "SETSTN #i, #j" is stored in the 

highlight information shown in Fig. 10. Here, the selection 

items #1-#3 correspond to the buttons "1"-"3" on the remote 

controller 91. By doing so, when the female part is 

20 selected by pressing the "2" key on the remote cont~oller 

91, the reproduction control command "SETSTN #3, #3" is 

executed so that an indication to switch the audio data and 

sub-picture data is sent to the system decoder 86. After 
:"'· 

thi~ indication has been executed, the appropriate audio and 

25 sub-picture are outputted before the reproduction of the 

song shown in Fig. 19 is commenced. 

It should be noted here that in order to avoid 

undesirable results due to commands being executed 
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immediately, it is also possible for the system control unit 

93 to wait for an appropriate length of time. Also, since 

the execution of commands is not limited to the reproduction 

period of disc menus, setting.may be performed during any of 

5 the PGCs, making the setting operation flexible enough for 

users' needs. 
I 

The above example operation describes the commencing of 

reproduction of a karaoke song after a combination of audio 

data and sub-picture data have been selected during the 

10 reproduction of the volume menu, although it is still 

possible for the user to change the combination of. audio 

data and sub-picture data during reproduction of the karaoke 

song. In this case, all of the management information in 
\ 

the VOB#K for karaoke reproduction shown in Fig. 19, may 

15 include the same highlight information as the highlight 

information shown in Fig. 10. This storing of the same 

highlight information i's because the menu VOB#L and the 

karaoke VOB#K have the same data construction. By doing so, 

during the reproduction of the karaoke song, a SETSTN 

20 command corresponding to the pressing of one of the buttons 

"l"-"3" on the remote controller 91 is executed. By doing 

so, a switch to the desired audio data and sub-picture data 

can be performed without halting the karaoke reproduction. 

By means of this example operation, the optical disc and 

25 reproduction device of the present embodiment can allow a 

user to easily select his/her des.ired audio data and· sub-

picture data without needing to know beforehand the numbers 

of the audio data and the sub-picture data. It is also 
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10 

- , ... --_.-: 

possible for the user to easily change the audio data and 

sub-picture data once reproduction has begun. 

Furthermore, it is also possible in the above example of 

karaoke for separate VOB for different background video 

images to be provided as a mul tiangle _ block. In $uch a 

case·, by using SETS TN commands the user can enjoy a variety 
I 

of combinations of video data, audio data and sub-picture 

data. 

(2) Operation £or a Disc Containing 

An English Conversion Lesson 

While the first example operation deals with the 

issuance of commands according to menus, the . present 
' 

operation example will d~scribe an example when reproduction 

mode is automatically switched as reproduction proceeds, so 

15 that, for one VOB, different combinations 0£ audio data and 

20 

sub-picture data are successively displayed. 

Normally, English conversation teaching videos show the 

same example conversations a number of times, wi·th the 

content of the audio and subtitles changing as the lesson 

progresses. Here, as described in prior art section 

relating to conventional video CDs, it has been necessary to 

record all of the different patterns as separate VOBs on a 

dis'?, with the multiple recording of video data which 

req~ires a large amount of data posing a serious problem. 

25 The present example operation is for a case where a 

conversation scenario to be repeatedly reproduced can be 

stored in just one stream using post-processing commands 0£ 
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a caller PGC. Here, Fig. 21 shows an example where 

reproduction using the same VOB (the · VOB#M) is to be 

performed three times using different combinations of audio 

data and sub-picture data. In this figure, three. PGCs 

5 (PGC#l-PGC#3) are indicated in the same set of route 

information of VOB#M. As shown in Fig. 9, PGCs can include 
I 

pre-processing and post-processing commands. First, for the 

reproduction of program chain 1, the pre-processing command 

"SETSTN #1, #1" is executed so that audio 1 and sub-picture 

10 1 are reproduced along with the main video image. Once the 

reproduction of program chain 1 is complete, the . post-

processing commands of program chain #1, "SETSTN #2, #2" and 

"LINK PGC#2", are executed and the process advances to the 

reproduction of program chain #2. Based on the settings, 

15 the reproduction of program chain 2 is composed of the 

reproduction of audio 2 and sub-picture 2 along with the 

main video image, with once this is complete, the post-

processing commands of program chain #2, "SETSTN #3, · #3" and 

"LINK PGC#3" , being executed and the process advancing to 

20 the reproduction of program chain #3. Once the reproduction 

of program chain #3 is complete, the post-processing command 

"SETSTN #1, #1" is executed so that the original (default) 

settings of audio 1 and sub-picture 1 are restored. 

By providing PGCs with pre- and post-processing commands 

25 which give indications but at the same time still o~ly use 

the one VOB#M as described above, a variety of different 

reproduction combinations can be achieved automatically. In 

the present example, only three program chains were used, 
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but since the amount of data needed to store a program chain 

is negligible when compared to the size of a system stream, 

an improvement can be made in the storage efficiency of a 

disc medium in addition to the improved effectiveness of 

5 reproduction which uses one VOB. 

(3) Operation for a Disc
1
Containing A Quiz 

For a quiz, it is common· to set different levels of 

hints even for the same question. In a system stream for 

realizing this, the video data which provides hints is 

10 interleaved with a variety of pieces of audio data which are 

aural explanations to help the user solve the quiz and a 

number of pieces of sub-picture data which differ in the 
' 

area and · degree to which they mask the video data which 

provides the hints. By doing so, the content of the audio 

15 data.which gives an aural explanation to help the user solve 

the quiz and the size and area of the sub-picture image 

which masks the video image will change accordi.ng to the 

level set by a user usi.ng an interacti.ve menu. 

As can be seen i.n thi.s example operation, this 

20 arrangement enables the realizati.on of new kinds of 

25 

multimedia software such as game-like quizzes which are 

based around video clips and therefore require expanded use 

of DVDs. 

(4) .Operation for a Disc· Containing A Golf Game 

The following is an explanation of an example operation 

which effectively generates sub-picture data when the sub-
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picture data includes graphics data and a program for 

processing the graphics data. This example golf game 

includes a function for displaying the putting line when 

putting on the green. 

5 For the system stream used in this example, the·. video 

data is for a moving picture image which shows the 
I 

undulating green from different angles. The sub-picture 

data includes a three-dimensional representation of the 

green, data showing pin position, a program calculating and 

10 displaying putting · line and viewpoint position qata 

corresponding to the video data. The former three are 

registered at the start of a VOB and are set in the graphics 

processing unit in· the sub-picture decoder 88 at the. start 
\ 

of reproduction. The remaining viewpoint position data 

15 which corresponds to the video data is data which shows the 

changes in the viewpoint position as the moving picture data 

changes the viewing angle of the green, with the viewpoint 

position data being stored in the VOB so as to correspond to 

the video data. 

20 The aforementioned putting line program includes a 

function which moves a ball mark display in accord~nce with 

user.manipulations of the cursor keys, so that when a ball 

mark display is positioned at an arbitrary putting position 

and the enter key is ·depressed, the three-dimensional 

25 display of the green is shown with the line as far as the 

hole being displayed in accordance with the undulations of 

the green shown by the three-dimensional representation. 

By means of the above operation, a user who wishes to 
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know the correct putting line can view the correct line from 

·a ball mark display position to the hole just by posit~oning 

the ball mark position at an arbitrary putting position.· 

Here, an image.which gives a feeling of being on the spot 

5 and of three-dimensionality which was unavailable for 

conventional TV images can be achieved. 

(5) Operation for a Disc Containing A Baseball Broadcast 

The following is an explanation of an example of VOBs in 

a multiangle block in which the audio data and sub-picture 

10 data can be dynamically changed in accordance with a 

15 

switching of angle. 

The multiangle block is made up of three VOBs #1-#3 

which include video data for a baseball broadcast shot at 

the following three angles; (1) behind the backstop, (2) 

first base, and (3) third base. In such a case, VOB#l is 

made up of video data 1 showing the action viewed · from. 

behind the backstop and audio data #1-1 which is a standard 

commentary. VOB#2 is made up of video data 2 showing the 

action viewed from the first base stands, audio data #2-1 

20 which is the standard commentary and audio data #2-2.which 
:'"• 

25 

is a commentary from the first base stands. VOB#3 is made 

up of video data 3 showing the action viewed from the third 

base stands, audio data #3-1 which is the standard 

commentary and audio data #3-2 which is a commentary from 

the third base stands. Here, the s~andard commentary in. 

audio data #1-1, audio data #2-1 and audio data #3-1 is the 

same. Audio data #2-2 and audio data #3-2 are separate 
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soundtracks which correspond to the alternative angles. 

When viewing the aforementioned multiangle perio~, the 

user can select their desired commentary when switching to 

an alternative angle. 

As examples, when the backstop angle is selected, the 

standard commentary is reproduced. When the first base 
I 

angle is selected, the standard commentary or the separate 

first base commentary can be selected using the master menu. 

The same is true for the third base angle. 

10 Also, by adding the respective commands "SETSTN #1, #0", 

"SETSTN #2, #011 and "SETSTN #3, #0" to the management 

information for VOB#l-#3 and performing automatic 

confirmation as the reproduction progresses, automatic 
' 

switching of audio data and angle can be achieved. rn. this 

15 case, too, it is still possible for the user to select the 

standard commentary by means of menu selection. 

For this kind of multiangle data, whenever there is a 

switching of angles, it is possible to also switch audio 

data/sub-picture data, which enhances the viewer's· feeling 

20 of being on the spot. 

The following is a simplified explanation of the 

construction of an optical disc in the embodiment of the 

present invention. 

Fig. 22 shows a flowchart for the manufact~ring process 

25 of the optical disc in the present embodiment. 

First, the data in the volume region shown in.Fig. 6 is 

generated by a logical data stream generation devic~ (step 

191). This logical data stream generation· device uses 
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" multimedia data editing software on a personal computer or 

workstation and can generate volume data of the data 

construction shown in Fig. 6. This volume data is recorded 

onto a transfer medium, such as magnetic tape, and {$ then 

5 converted into a physical data stream by a physical data 

stream generation device (step 192). This physical data 
I 

stream includes an ECC {error checking code), data f~r the 

lead-in region, data for the lead-out region and the.like, 

in addition to the volume data. A master disc cutting 

10 process then cuts a master disc for the optical discs using 

this physical data stream (step 193). Finally, optical 

discs are manufactured from the master disc by a pr~ssing 

device. 

The aforementioned manufacturing process can be 

15 achieved, with the exception of the part about the logicai 

data stream generation device using the data construction 

of the present invention, by the same manufacturing 

equipment as conventional CDs. This is described in 

"Compact Disc Reader" by Heitaro Nakajima and Hiroshi Ogawa, 
. . 

20 Ohm Books and in "Opti.cal Disc Systems" by the Applied 

Physics Society/Optics Discussion Group, Asakura Publishing. 

It should be noted here that in the ·first operation 

example (karaoke) the SETS TN command which indicates the 

combination of audio data and sub-picture data was executed 

25 during the reproduction of a title menu for part selection 

which precedes the commencement of reproduction of a song, 

although the present invention should not be construed as 

being limited to such timing. As a different example, when 
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the volume menu is called. by the "menu" key on the remote 

controller 91, a setting button may be provided for the 

above combination to allow changes to the combination. 

It should be noted here that in the present embod~ment, 

5 the.sub-picture data has been described ~s being made up of 

image data such as subtitles, although it is equally 
l 

possible for such sub-picture data to be made up of vector 

graphics or three-dimensional computer graphics (CG). If 

such images are used, video games can be realized using a 

10 combination of compressed moving pictures for actual video 

footage and computer graphics. 

The present invention is not just a video disc which can 

be used as a digital video disc (DVD) and instead can also 

be used as a multimedia disc, and while the number of audio 

15 tracks and sub-pictures for movie subtitles or for karaoke 

20 

song lyrics may be limited to between a few and several 

dozen for a video disc, the present disc can still operate 

effectively even if between several hundred and several 

thousand audio tracks and sub-pictures are interleaved. 

Also, the audio data is not limited to compressed audio 

and may instead be made up of non-compressed PCM data and 

computer audio, such as MIDI data . 

. ~he present embodiment describes the case when control 

data interleaved in VOBs is interleaved in each GOP which is 

25 used as the unit of compression. Here, VOBs on the DVD have 

variable bit rates, but since a pointer for the previous or 

succeeding GOP is necessary to perform trick plays such as 

rewind and fast .forward, such pointers also end up being 

63 



used as control data packets for trick play. However, the 

unit for the interleaving of the control data packet is not 

limited to a GOP. 

Also, the present embodiment describes a read-on~y DVD 

5 although the effects of the present invention are no 

different if a rewritable disc is used. 
I 

Furthermore, the conception of menu used here is any 

means for finding a user selection and so should not be 

construed as being limited to a selection given using the 

10 numeral keys on the remote controller 91 used in the 

embodiment. As other examples, indications inputted using 

a mouse or voice inputs are equally possible. Also, VOBs in 

the present invention are based on MPEG standard, although 
' 

should this standard be expanded, or should a differ 

15 standard emerge in the future, such a new standard may also 

be used provided that a plurality of pieces of data are 

interleaved and reproduced in a time series. 

The present embodiment was also explained using the case 

whe~e only one set of compressed video data is interleaved, 

20 although there need not be any limit on the number of sets 

of such video data. 

Finally, the commands included in the management 

information may be automatically executed during the 

execution of reproduction for that part of the title, 

25 regardless of whether there has been a user indication. By 

doing so, reproduction control can be performed for a·finer 

time division. 

It should finally be noted that although the present .. : .. 
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15 

embodiment describes the case when a DVD is used as the 

storage medium, the present invention is not limited to such 

a medium so that any storage medium capable of storing sets 

of video data, audio data and sub-picture data which can be 

selectively reproduced may be used. Also, should the 

reproduction device be able to receive multimedia data from 
I 

an external source, the transfer of such multimedia data 

need not be restricted to having a storage medium as its 

source, so that the reproduction device may alternatively 

receive broadcasts of digital data. In such a case, the 

reproduction device shown in Fig. 12B would include a 

receiver for such digital broadcasts in place of the motor 

81, optical pickup 82, mechanism control unit 83 and signal 
' 

processing unit 84. 

Although the present invention has been fully described 

· by way of examples with reference to the accompanying 

drawings, it is to be noted that various changes · and 

modifications will be apparent to those skilled in the art. 

Therefore, unless such changes and modifications depart from 

20 the scope of the present invention, they should be cpnstrued 

as being included therein. 
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What is claimed is 

1 1. A multimedia optical disc which includes a data region 

2 for storing at least one object which·includes video data, 

3 audio data and sub-picture data, wherein 

4 the data region is made up of a plurality of · small 

5 regions, wherein an object is stored in consecutive small 

6 
l 

regions and wherein each small region includes: :'"• 

7 a first'subregion for storing a set of video data of a 

8 certain reproduction period; 

9 a plurality of second subregions which each store an set 

10 of audio data, wherein sets of audio data stored in 

11 different second subregions express different reproduction 

12 audio to each other and each set of audio data is data-to be 

13 reproduced at a same time as the set of video data in a 

14 first subregion; 

15 a plurality of third subregions which each store a set 

16 of sub-picture data, wherein sets of sub-:-picture data stored 

17 in different third subregions express different images to 

18 each other and each set of sub-picture data is data to be 

19 reproduced at a same time as the set of video data in the 

20 first subregion; and 

21 a fourth subregion for storing a set of control 

22 information, wherein each set of control information is 

23 valid for a reproduction period of data in a same small 

24 region and wherein said control information includes an. 

25 indication to a reproduction device for a combination of one 

26 set of audio data out of the second subregions and one set 

27 of sub-picture data out of the third subregions which are to 
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28 be reproduced together with the set of video data in the 

29 first subregion. 

1 2. The multimedia optical disc of Claim 1, including a 

2 plurality of sectors which are formed in a spiral track, 

3 wherein each small region is made up of consecutive sectors 
I 

4 and wherein the video data of the first subregion, the sets 

5 of audio data in the second subregions, the sets of sub-

6 picture data in the third subregions and the set of control 

7 information in the fourth subregion are recorded on the 

8 optical disc using at least one sector each. 

1 3. The multimedia optical disc of Claim 2, being formed of 

2 a first transparent substrate and a second transparent 

3 substrate of an approximately equal thickness of between 0.5 

4 mm and 0. 7mm which are joined together with at least one 

5 information layer between them, the information layer 

6 including the plurality of small regions. 

l 4. The multimedia optical disc of Claim 2, wherein each set 

2 of c9ntrol information stored in a f ou·rth subregion i.s of a 

3 unit length for storage by the reproduction device. 

1 5. The multimedia optical·disc of Claim 4, wherein some sets 

2 of control information include flags for prohibiting one of 

3 storage and updating of a set of control information by the 

4 reproduction device. 
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1 6. The multimedia optical disc of ciaim 2, 

2 wherein during reproduction of a multiangle object, the 

3 control information includes an angle command for indi~ating 

4 a change of angle to the reproduction device, a multiangle 

5 object being a plurality of objects which include different 

6 sets of video data which are selectively reproduced }luring 

d . ld 7 a same repro uction perio , 

8 wherein each of the regions storing one of the objects 

9 in the multiangle object stores a set of video data using a 

10 plurality of consecutive first subregions, 

11 and wherein the angle command reflects an interactive 

12 process · for the reproduction device and is a branch 

13 reproduction command from a small region currently being 

14 reproduced to a small region of a different object in the 

15 multiangle object, the angle command indicating a branch to 

16 a small region which has a set of video data which is 

17 synchronized to follow a set of video data in the first 

18 subregion of the object from which the branch is performed. 

1 7. The multimedia optical disco~ Claim 1, wherein at least 

2 one set of sub-picture data in the third subregion includes 

3 a plurality of display item images for expressing a 

.4 combination of a set of audio data in a second subregion and 

5 a set of sub-picture data in a third subregion, and wherein 

6 the control information includes a plurality of commands 

7 each of which is related to a display item image, with one 

8 of the commands being selected and executed in accordance 

9 with an interactive process for the reproduction device. 
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8. A multimedia optical disc which includes an index region 

and a data region, the data region storing a plurality of 

objects which include video data, audio data and sub-

picture data, wherein 

the data region is made up of a plurality of · small 
I 

regions, wherein each object is stored in consecutive small 

regions and wherein each small region includes: 

a first subregion for storing a set of video data of a 

certain reproduction period; 

a plurality of second subregions which each store an set 

of audio data, wherein sets of audio data stored in 

different second subregions express different reproduction 
' 

audio to each other and each set of audio data is data to be 

reproduced at a same time as the set of video data in a 

first subregion; 

a plurality of third subregions which each store a s.et 

of sub-picture data, wherein sets of sub-picture data stored 

in different third subregions express different images to 

each other and each set of sub-picture data is data to be 

reproduced at a same time as the set of video data in the 

first subregion; and 

a fourth subregion for storing a set of control 

information, wherein each set of control information is 

valid for a reproduction period of data in a same small 

region and wherein said control information includes an 

indication to a reproduction device for a combination of one 

set of audio data out of the second subregions and one set 
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28 of sub-picture data out of the third subregions which are to 

29 be reproduced together with the set of video data in the 

30 first subregion, 

31 wherein the index region stores a plurality of sets of 

32 chain information, wherein each set of chain information is 

33 made up of a set of route information, a pre-processing 
l 

34 command and a post-processing command, 

35 wherein a set of route information is a list of 

36 addresses which shows storage positions of a plural~ty of 

37 objects in the data region and said list of addresses 

38 expresses a reproduction order of the plurality of objects, 

39 wherein the pre-processing command is executed by the 

40 reproduction device just before reproduction of the 
' 

41 plu~ality of objects (hereinafter referred to as a chain) to 

42 be reproduced in a row in accordance with the list of 

43 addresses and the pre-processing command includes an 

44 initialization command indicating to the reproduction device 

45 an initial setting of a combination of a set of audio data 

46 and a set of sub-picture data to be reproduced at a same 

47 time as a set of video data, and 

48 wherein the post-processing command is executed· just 

49 after the reproduction of a plurality of objects which are 

50 reproduced in a row and which· includes a default setting 

51 command indicating to the reproduction device a default for 

52 the combination for a chain to be reproduced next. 

1 9. The multimedia optical disc of Claim 8, wherein at"least 

2 one set of sub-picture data in the third subregion includes 
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3 a plurality of display item images for expressing a 

4 combination of a set of audio data in a second subregion and 

5 a set of sub-picture data in a third subregion, and wherein 

6 the control information includes a plurality of setting 

7 commands each of which is related to a display item image, 

8 with one of the setting commands being selected and executed 
I 

9 in accordance with an interactive process for the 

10 repr~duction device. 

1 10. The multimedia optical disc of Claim 9, wherein at least 

2 one of said chains is a movie title chain, and wherein, for 

3 a list of objects which compose the movie title chain, one 

4 plurality of second subregions in consecutive small regions 
' 

5 which store each of the objects stores a soundtrack in a 

6 different language to another plurality of second subregions 

7 and one plurality of third subregions in the consecutive 

8 small regions which store each of the objects stores 

9 subtitles in a different language to another plurality of 

10 third subregions. 

1 11. The multimedia optical disc of Claim 10, wherein one of 

2 the chains is a menu display chain for selecting one movie 

3 title, wherein objects which form the menu display chain 

4 have a set of video data which is a menu background stored 

5 in the first subregion, wherein a set of sub-picture data 

6 which expresses at least one i tern image corresponding_ to a 

7 movie title is stored in one of the third subregions and 

8 wherein a fourth subregion of a menu object stores a branch 
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9 command which indicates branch reproduction to a movie title 

10 chain corresponding to an item image in the third subregion. 

1 12. The multimedia optical disc of Claim 9, wherein some of 

2 the chains are karaoke chains, with, for a list of objects 

3 which form each karaoke chain, in consecutive small regions 

4 which store an object, 
1 
a plurality of second subregions 

5 storing a different soundtrack which is one of a song with 

6 no vocal, the song complete with the vocal and the song with 

7 only a specified part of the vocal, and a plurality of third 

8 subregions storing subtitles which are for one of a set of 

9 all lyrics for the song and a set of only a part of the 

10 lyrics for the song. 

1 13. The multimedia optical disc of Claim 12, wherein one of 

2 the chains is a menu display chain for selecting one karaoke 

3 chain, wherein objects which form the menu display chain 

4 have a set of video data which is a menu background stored 

5 in the first subregion, wherein a set of sub-picture data 

6 which expresses at least one item image corresponding to a 

7 karaoke song is stored ~n one of the third subregions and 

8 wherein a fourth subregion of a menu object stores a branch 

9 command which indicates branch reproduction to a karaoke 

10 chain corresponding to an i tern image in the third subregion. 

1 14. A reproduction device for reproducing a multimedia 

2 optical disc, wherein the multimedia optical disc includes 

3 a data region for storing at least one object which includes 
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.4 video data, audio data and sub-picture data, wherein 

5 the data region is made up of a plurality of small 

6 regions, wherein an object is stored in consecutive small 

7 regions and wherein each small region includes: 

8 a first subregion for storing a set of video data of a 

9 certain reproduction period; 
I 

10 a plurality of second subregions which each store an set 

11 of audio data, wherein sets of audio data stored in 

12 different second subregions express different reproduction 

13 audio to each other and each set of audio data is data to be 

14 reproduced at a same time as the set of video data in a 

15 first subregion; 

16 a plurality of third subregions which each store a set 

17 of sub-picture data, wherein sets of sub-picture data stored 

18 in different third subregions express different images to 

19 each other and each set of sub-picture data is data to be 

20 reproduced at a same time as the set of video data in the 

21 first subregion; and 

22 a fourth subregion for storing a set of control 

23 information, wherein each set of control ·information is 

24 valid for a reproduction period of data in a same small 

25 region and wherein said control information includes an 

26 indication to a reproduction device for a combination of one 

27 set of audio data out of the second subregions and one set 

28 of sub-picture data out of the third subregions which are to 

29 be reproduced together with the set of video data in the 

30 fir~~ subregion, 

31 wherein the reproduction device comprises: 
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32 reading means for consecutively reading data from the 

33 multimedia optical disc; 

34 separating means for separating. a ·set of video data, a 

35 plurality of sets of audio data, a plurality of sets of sub-
:·· 

36 picture data and a set of control information from the read 

37 data; 

38 audio selecting means for selecting one set of audio 

39 data from the separated plurality of sets of audio data; 

40 sub-picture selecting means for selecting one set of 

41 sub-picture data from the separated plurality of . sets of 

42 sub-picture data; 

43 control means for co?trolling the audio selecting means 

44 and · the sub-picture selecting means based on the set of 
' . . 

45 control information separated by the separating means; and 

46 output processing means for decoding the separated set 

47 of video data, the selected set of·. audio data and the. 

48 selected set of sub-picture data and outputting an image 

49 signal and an audio signal based on a decoding result .. 

1 15. The reproduction device of Claim 14, wherein the control 

2 means includes: 

3 buffer means for storing a set of control information 

4 which is updated every time a new set of control information 

5 is separated by the separating means; and 

6 a selection control unit for controlling a selection 

7 made by the audio selecting means and the sub-picture 

8 selecting means to select a set of audio data and a set of 

9 sub-picture data which area indicated by a command in the 
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10 set of control information stored by the buffer means. 

1 16. The reproduction device of Claim 15, wherein the c.ontro1 · 

2 information includes a plurality of commands which each 

3 correspond to a combination of a set of audio data in a 

4 second sub-region and a set of sub-picture data in a third 

5 sub-region, and 

6 wherein the reproduction device ·further includes a 

7 operation receiving means for receiving a sel.ection 

8 indication made by a user operation relating to a 

9 combination of a set of audio data and a set of sub-picture 

10 data, wherein the selection control unit specifies the 

11 combination based on the selection indipation received by 

12 the operation receiving means and controls the selection 

13 made by the audio selecting means and the sub-picture 

14 selecting means in accordance with a corresponding command. 

1 17. The reproduction device of Claim 16, wherein a 

2 mul tiangle object is stored in the data region of the 

3 multimedia optical disc, a multiangle object being a 

4 plurality of objects which include different sets of video 

5 data which are selectively reproduced during a same 

6 reproduction period, 

7 wherein each of the regions storing one of the objects 

8 in the multiangle object stores a set of video data using a 

9 plurality of consecutive first subregions, 

10 wherein the set of control information further includes 

11 an tangle command, said angle command being a branch 
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12 reproduction indication which indicates a branch from a 

13 small region to which the set of control information belongs 

14 to a small region of a different object in the multiangle 

15 object, the angle command indicating a branch to ~: small 

16 region which has a set of video data which is synchronized 

17 to follow a set of video data in the first subregion of the 
l 

18 object from which the branch is performed, 

19 wherein the operation receiving means also receives an 

20 angle switching indication made by means of a user operation 

21 and wherein the reproduction means further includes a 

22 reading control means for controlling the reading means, 

23 when an angle switching indication has been received and an 

24 angle command is included in the set of control information 

25 in the buffer means, to read data from consecutive small 

26 regions starting from a small region indicated by the angle 

27 command. 

1 18. The reproduction device of Claim 16, wherein at least 

2 one set of sub-picture data in the third ·Subregion includes 

3 a plurality of item images for expressing a combination of 

4 a set of audio data in a second subregion and a set of sub-

5 picture data in a third subregion, 

6 wherein each of the plurality of commands is related.to 

7 an item image, 

8 and wherein the operation receiving means receives a 

9 selection of an item image by a user operation, when·a set 

10 of sub-picture data which e~presses the plurality of item 

11 images is outputted by the output processing means. 
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1 19 . The reproduction device of Claim 16, wherein a set of 

2 control information includes a prohibiting flag for 

3 prohibiting updating of a control information storage buffer 

4 by the reproduction device, and wherein the buffer means 

5 temporarily stops the updating when the prohibiting flag is 

6 set. 

1 20. A reproduction device for. reproducing a multimedia 

2 optical disc, wherein the multimedia optical disc includes 

3 a data region for storing at least one object which includes 

4 video data, audio data and sub-picture data, wherein the 

5 data region is made up of a plurality of small regions, 
\ 

6 wherein an object is stored in consecutive small regions and 

7 wherein each small region includes: 

8 a first subregion for storing a set of video data of a 

9 certain reproduction period; 

10 a plurality of second subregions which each store an set 
:~· 

11 of audio data, wherein · sets of audio data stored in 

12 different second subregions express different reproduction 

13 audio to each other and each set of audio data is data to be 

14 reproduced at a same time as the set of video data in a 

15 first subregion; 

16 a plurality of third subregions which each store a set 

17 of sub-picture data, wherein sets of sub-picture data stored 

18 in different third subregions express different images to 

19 each other and each set of sub-picture data is data ·to be 

20 reproduced at a same time as the set of video data in the 
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21 first subregion; and 

22 a fourth subregion for storing a set of control 

23 information, wherein each set of control information is 

24 valid for a reproduction period of data in a same small 

25 region and wherein said control information includes an 

26 indication to a reproduction device for a combination of one 
I 

27 set of audio data out of the second subregions and one set 

28 of sub-picture data out of the third subregions which.are to 

29 be reproduced together with the set of video data in the 

30 first subregion, 

31 wherein the reproduction device comprises: 

32 reading means for consecutively reading data.from the 

33 multimedia optical disc; 
' 

34 separating means for separating a set of video data, a 

35 plurality of sets of audio data,· a plurality of sets of sub-

36 picture data and a set of control information from the read 

37 data; 

38 first detecting means for detecting a type of a set of 

39 audio data to be reproduced and a type of a set of sub-

40 picture data to be reproduced, based on the separated set of 

41 control information; 

42 sub-picture selecting means for selecting a set of sub-

43 picture data of the detected type_ from the separated 

44 plurality of sets of sub-picture data; 

45 audio selecting means for selecting a set of audio data 

46 of the detected type from the separated plurality of sets of 

47 audio data; and 

48 output processing means for decoding the separated set 
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49 of video data, the selected set of audio data and the 

50 selecte<ii set of sub-picture data and outputting an image 

51 signal and an audio signal based on a ·decoding result. 

1 21. The reproduction device of Claim 20, wherein at least 

2 one set of sub-picture data includes a plurality of item 

' 3 images each of which shows a combination of a set of audio 

4 data and a set of sub-picture data and each set of control 

5 information includes a first indication relating to each 

6 .item image, 

7 where.in the reproduction device further includes 

8 operating means for receiving a selection indication of an 

9 item image by means of a user operation when the set of sub-
' 

10 picture data is outputted by the output processing means, 

11 wherein the first detecting means specifies a ~irst 

12 indication related to the item image received by the 

13 operating means and detects the type of a set of audio data · 

14 to be reproduced and the type of a set of sub-picture data 

15 to be reproduced based on the first indicat.ion. 

1 22. The reproduction device of Claim 21, wherein a table 

2 including a plurality of sets of reproduction route 

3 information is recorded on the multimedia optical disc, each 

4 set of route information including a set of route 

5 information, a set of pre-processing command information and 

6 a set of post-processing command information, wherein each 

7 set of route information expresses a reproduction or~er of 

8 objects for having a list of objects reproduced, each set 
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9 of pre-processing command information and each set of post-

10 processing command information includes an indication,. to the 

11 reproduction device of a combination of a set of audio data 

12 and a set of sub-picture data to be reproduced at a same 

13 time as a set of video data, and 

14 wherein the reproduction means further includes: 
I 

15 reading control means for reading a set of reproduction 

16 route information and controlling the reading means to read 

17 objects in accordance with the set of reproduction route 

18 information; 

19 second detecting means for detecting the indication of 

20 a combination of a type of a set of audio data and a type 

21 of a set of sub-picture data to be reproduced for each set 

22 of pre-processing command information and each set of post-

23 processing command information included in the reproduction 

24 route information read by the reading means; 

25 pre-processing command executing means for indicating to 

26 the audio selecting means and to the sub-picture selecting 

27 means a detection result of the second detecting means for 

28 a set of pre-processing command information before a start 

29 of reproduction of objects in a corresponding set of route 

30 information; and 

31 post-processing command executing means for indicating 

32 to the audio selecting means and to the sub-picture 

33 sele~ting means a detection result of the second detecting 

34 means for a set of post-processing command information after 

35 a completion of reproduction of objects in a corresponding 

36 set of route information. 
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1 23. The reproduction device of Claim 22, wherein a set of 

2 control information, a set of pre-processing command 

3 information and a set of post-processing command information 

4 each include a branch indication to a different program 

5 chain, wherein the first and second detecting means detect 
I 

6 a set of reproduction route information indicated by each 

7 branch indication and the reading control means performs 

8 reading control of the detected set of reproduction· route 

9 information and reading control of objects in accordance 

10 with the detected set of reproduction route information. 

1 24. The reproduction device of Claim 22, wherein a set of 

2 sub-picture data includes an image and a program which 

3 applies graphics processing to the image, and wherein the 

4 output processing means includes a graphics processing unit 
...... 

5 for executing the program using the im~ge. 

1 25. The reproduction device of Claim 22 ~ wherein the data 

2 region of the multimedia optical disc stores a multiangle 

3 object, a multiangle object being a plurality of objects· 

4 which include different sets of video data which are 

5 selectively reproduced during a same reproduction period, 

6 wherein each of the regions storing one of the objects 

7 in the multiangle object stores a set of video data using a 

8 plurality of consecutive first subregions, 

9 wherein the set of control information further includes 

10 an angle command, said angle command being a branch 
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11 reproduction indication which indicates a branch from a 

12 small region to which the set of control information belongs 

13 to a small region of a different object in the multiangle 

14 object, the angle command indicating a branch to a small 

15 region which has a set of video data which is synchroni:zed 

16 to follow a set of video data in the first subregion of the 
I 

17 object from which the branch is performed, 

18 wherein the operation receiving means also receives an 

19 angle switching indication made by means of a user 

20 operation, and 

21 wherein the reading control means controls the reading 

22 means, when an angle switching indication has been received 

23 and an angle command is included in the set of control 

24 information in the buffer means, to read data from 

25 consecutive small regions starting from a small region 

26 indicated by.the angle command. 

1 26. A reproduction device for reproducing multimedia data, 

2 wherein the multimedia data is made up of a plurality of 
3 objects which include video data, audio data arid sub-

4 picture data, 

5 wherein each object includes a set of video data for a 

6 reproduction time period which is interleaved with a 

7 plurality of sets of audio data, one of which is reproduced 

8 at a same time as the set of video data, a plurality of sets 

9 of s~b-picture data, one of which is reproduced at the same 

10 time as the set of video data, and a set of control 

11 information, 
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12 wherein each set of control information is valid during 
. . 

13 reproduction of a corresponding set of video data for the 

14 reproduction time period and includes a command which 
,. 

15 indicates to the reproduction device a combi.nation of a set 

16 of audio data and a set of sub-picture data, 

17 w.herein the reproduction device comprises: 
I 

18 acquisition means for acquiring multimedia data; 

19 separating means for sep.arating a set of video data, a 

20 plurality of sets of audio data, a plurality of sets of sub-

21 picture data and a set of control information from the 

22 acquired data; 

23 audio selecting means for selecting one set of audio 

24 data.from the separated plurality of sets of audio data; ,. 

25 sub-picture selecting means for selecting one set of 

26 sub-picture data from the separated plurality of sets of 

27 sub-picture data; 

28 control means for controlling the audio selecting means 

29 and the sub-picture selecting means based on the set of 

30 control information separated by the separating means; and 

31 output processing means for decoding the separated set 

32 of video data,. the selected set of audio data and the 

33 selected set of sub-picture data and outputting an image 

34 signal and an audio signal based on a decoding result. 

1 27. A reproduction method for reproducing a multimedia 

2 optical disc, wherein the multimedia optical disc which 

3 includes a data region for storing at least one object which 

4 includes video data, audio data and ·sub-picture data, 
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5 wherein the data region is made up of a plurality o~. small 

6 regions, wherein an object is stored in consecutive small 

· 7 regions and wherein each small region includes: 

8 a first subregion for storing a set of video data of a 

9 certain reproduction period; 

10 a plurality of second subregions which each store an set 
I 

11 of audio data, wherein sets of audio data stored in 

12 different second subregions express different reproduction 

13 audio to each other and each set of audio data is data to be 

14 reproduced at a same time as the set of video data in a 

15 first subregion; 

16 a plurality of third subregions which each store a set 

17 of sub-picture data, wherein sets of sub-picture data stored 
\ 

18 in different third subregions express different images to 

19 each other and each .set of sub-picture data is data to be 

20 reproduced at a same time as the set of video data in the 

21 first subregion; and 

22 .a fourth subregion for storing a set of control 

23 information, wherein each set of control information is 

24: valid for a reproduction period of data in a same small 
'. 

25 region and wherein said control information includes an 

26 indication to a reproduction device for a combination of one 

27 set of audio data out of the second subregions and one set 

28 ·of sub-picture data out of the third subregions which are to 

29 be reproduced together with the set of video data in the 

30 first subregion, 

31 ,~herein the reproduction method comprises: 

32 a reading step for consecutively reading data from the 
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33 multimedia optical disc; 

34 a separating step for separating a set of video data, a 

35 plurality of sets of audio data, a plurality of sets o·f sub-

36 picture data and a set of control information from the read 

37 data; 

38 an audio selecting step for selecting one set of audio 
I 

39 data from the separated plurality of sets of audio data; 

40 a sub-picture ~electing step for selecting one set of 

41 sub-picture data from the separated plurality of sets of 

42 sub-picture data; 

43 a control step for controlling the audio selecting means 

44 and the sub-picture selecting means · based on the set of 

45 control information separated by the separating mean~; and 
\ 

46 an output processing step for decoding the separated set 

47 of video data, the selected set of audio data and the 

48 selected set of sub-picture data and outputting arf image 

49 signal and an audio signal based on a decoding result. 

1 28. A. reproduction method for reproducing digital data, 

2 wherein the digital data is made up of a plurality of 

3 objects which include video data, audio data and sub-

4 picture data, 

5 wherein each object includes a set of video data for a 

6 reproduction time period which is interleaved with a 

7 plurality of sets of audio data, orie of which· is reproduced 

8 at a same time as the set of video data, a plurality of sets 

9 of sub~picture data, one of which is reproduced at the same 

10 time as the set of video data, and a set of control 
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11 information, 

12 wherein each set of control information is valid during 

13 reproduction of a corresponding set of video data for the 

14 reproduction time period and includes a command which 

15 indicates to the reprodt1ction device a combination of a set 

16 of audio data and a set of sub-picture data, 

17 wherein the reproduction method comprises: 

18 an acquisition step for acquiring the digital data; 

19 a separating step for separating a set of video data, a 

20 plurality of sets of audio data, a plurality of sets of sub-

21 picture data and a set of control information from the 

22 acquired digital data;· 

23 an audio selecting step for selecting one set of audio 
' 

24 data from the separated plurality of sets of audio data; 

25 a sub-picture selecting step for selecting one set of 

26 sub-picture data from the separated plurality of sets of 

27 sub-picture data; 

28 a control step for controlling the audio selecting means 

29 and the sub:-picture selecting means based on the set of 

30 control information separated by the separating means; and 

31 an output processing step for decoding the separated set 

32 of video data, the selected set of audio data and the 

33 selected set of sub-picture data and outputting an image 

34 signal and an audio signal based on a decoding result. 
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