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OPTICAL DISC PLAYB~CK APPARATUS 

AND OPTICAL DISC PLAYBACK METHOD 

FIELD OF THE INVENTION 

The present invention relates to apparatus and methods 

for playing back ~ptical discs on which multimedia data 

including digital moving picture data and digital audio data 

are recorded. More particularly, the present invention 

relates to playback apparatus which use optical discs 

including plural and different kinds_ of disc management 

information, in which apparatus the_ plural kinds of disc 

management information can be selected by users, whereby 

all audio data or video data recorded on the optical discs 

can be played back. 

BACKGROUND OF THE INYENTION 

In recent ye~rs, DVD (Digital Versatile Disc)-Videos 

having greatly increased storage capacities are coming into 

wide use in place of conventional laser discs and video CDs, 

and many movies are put on the market. These DVD-Video 

standard discs are standardized attaching importance to 

playback of video, without attaching importance to playback 

of various types of audio~ Therefore~ DVD-Video standard 

cannot realize pla:y;back in conditions.of linear PCM, 192-KHz 

sampling freq~ency, 24 bit/sec, 2 channels, and more than 

7 4 minutes / or playback in conditions of linear PCM, 96-KHz 

sampling frequency, 24 bit/sec, 6 channels, and more than 
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74 minutes, for ex~mple. Accordingly, DVD-Audio standard 

is established as DVD standard which attaches importance 

to the playback of various types of audio. As shown in 

figure 6 showing the relationship on standards between 

DVD-Video standar? and DVD-Audio standard, the physical 

iayer structure and file layer structure of DVD-Audio 

standard are the same as those of DVD-Video standard, and 

only its application layer structure is different from that 

of DVD-Video standard. However, DVD-Video standard and 

DVD-Audio standard have a common part in the application 

layer structure. Figure 7 shows the comparison of contents 

between DVD-Video standard and DVD-~udio standard. (Note: 

DVD-Video standard Ver.l.O, issued in August 1996, DVD-

Audio standard Ver.1.0, issued in March 1999.) 

A data structure according to DVD standard is divided 

broadly into a Volume zone and a File zone. Information of 

files in the File zone is recorded in the Volume zone. Video 

data fiies, audio data files and files of data other than 
; 

audio/video data (.for example, computer data) are recorded 

in the File zone. The video data files, the audio data files 

and the files of data other than audio/video data correspond 

to a DVD-Video zone, a DVD-Audio zone and a DVD-others zone, 

respectively. 

Figure 8 shows a data structure of a file in a DVD-Video 

standard disc. Three zones, i.e., a DVD-Volume zone 81, a 
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DVD-Video zone 82 and a DVD-Others zone 83 are defined. 

Among those, the DVD-Video zone 82 comprises one piece of 
.. 

video disc manage~ent information (i.e., Video Manager, 

hereinafter referred to also as "VMG") 84 and one or more 

Video Title Sets (hereinafter referred to also as "VTS") 

85. 

On the other hand, figure 9 shows a data structure of 

a file in a DVD-Audio standard disc having both of an Audio 

zone and a Video zone. Four zones, i.e., a DVD-Volume zone 

91, a DVD-Audio zone 92, a DVD-Video zone 93 and a DVD-

Others zone 94 are defined. Among those, the DVD-Audio zone 

92 comprises one piece of audio disc management information 

(i.e., Audio Manager, hereinafter ref erred to also as "AMG") 

95 and one or more Audio Title Sets (hereinafter referred 

to also as "ATS") J6. The DVD-Video' zone 93 comprises one 
' 

VMG 97 and one or more VTSs 98. That is, according to 

DVD-Audia standard, one disc can simultaneously have the 

DVD-Audio zone 92 and the DVD-Video zone 93. When titles 

in the DVD-Audio zone 92 are to be selected, the ATS ( #1-#m) 

96 are selected and when titles in the DVD-Video zone 93 

are to be selecte~, the VTS(#l-#n) 98 are selected. 

Al though the DVD-Video zone 93 has the VMG 9 7, when the disc 

is to be managed as a DVD-Audio standard disc, the whole 

disc is managed using the AMG 95 instead of the VMG 97. When 

this disc is to be managed as a DVD-Video standard disc, 
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the whole disc is managed using the VMG 97 instead of the 

AMG 95 while the Audio zone 92 cannot be played back. 

Figure 10 shows a data structure of a file in a 

DVD-Audio standard disc having only an Audio zone. In this 

case, since there,is no Video zone, no VMG is included and 
,: : 

only the AMG is included as disc management information. 

Figure 5 shows a case where the DVD-Audio standard disc 

including both of the ATSs and VTSs as shown in figure 9 

is played back using the AMG, and figure 4 shows a case this 

disc is played back using the VMG. When the disc is played 

back using an AMG 60 as shown in figure 5, whether a selected 

title is the ATS or VTS is included in a Title Set Search 

Pointer 6 6 in the AMG 6 O as Audio Title Category information 

67. 

As shown in f ~gure 5, Title Set 11ana9ement Information 

68 includes Object Position Information 75 indicating the 

position 0£ audio/video data on the optical disc and 
' '· 

Sequence information 76 indicating the playback order of 

the audio/video data in a lower layer, as Program Chain 

Information (hereinafter referred to also as "PGCI"). When 

the playback is to be performed, a Title Set which is 

specified by the PGCI in the Title Set Management 

Information is played back. Conversely, even when there are 

audio/video data as Title Sets, when the playback order 

indicating the data is not specified by the PGCI, the data 
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are not played back. When the disc is played back using the 

VMG 40 as shown in figure 4, Title Set Search Pointers 45 

included in the VMG 40 have no information indicating the 

ATS but all of thos·e indicate the VTS 41. Therefore, titles 

which are selected are only VTSs. 

There are three kinds of DVD discs depending on the 

disc management information, i.e., DVD-Video standard discs 

having only the disc management information of VMG, 

DVD-Audio standard discs having only the disc management 

information of AMG, and DVD-Audio standard discs having both 

of the disc management information of VMG and AMG. In the 

DVD-Video standard discs, the playback is performed 

according to the disc management information of VMG. The 

DVD-Audio standar~ discs may include both of the disc 

management information of AMG and VMG. However, when the 

discs are played, the playback is performed using one of 

the disc management information according to types of 

players. At this ~ime, when the VMG is employed, only the 

VTSs are managed. When the AMG is employed, the ATSs and 

VTSs are managed. , However,. since part of region code 

management or navigation commands which are specified by 

the VMG are not defined by the AMG, the whole VTSs are not 

always managed by .the disc management information of AMG. 

That is, the number lf:n of VTSs which are managed by the A.MG 

as shown in figure 5 is equal to or smaller than the number 
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ip of VTSs which are managed by the VMG as shown in figure 

4. 

Figure 11 shows the relationship between the discs and 

players in considering the playback method being combined 

with the players. .To be specific, when a DVD-Video standard 

disc 112 having o~ly VTSs is played back by a conventional 

DVD-Video player 111, all the VTSs are played back according. 

to the VMG disc management information. When a DVD-Audio 

standard disc 114 in which ATSs and VTSs are mixed and which 

has both of AMG and ''vMG is played back by the DVD-Video player 

111, the playback is performed similarly according to the 

VMG disc management information, whereby all the VTSs are 

played back, but the ATSs are not played back. on the other 

hand, when the DVD-Audio standard disc 114 having both of 

the AMG and VMG is played back by a DVD-Universal player 

113, the playback,is performed according to the AMG disc 

management information, whereby part of the ATSs and VTSs 

are played back. This relationship is shown in figure 12. 

Even when the. DVD-Universal player 113 which can play 

back all of the DVD-Video standard disc 112, a DVD-Audio 

standard disc 116 and the DVD-Audio standard disc 114 having 

the ATS and VTS miX·f!d is designed, th~ player 113 is defined 

so as to play back titles by using the VMG for the DVD­

Video standard disc 112 and the AMG for the DVD-Audio 

standard discs 114. and 116. Therefore, while all the VTSs 
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in the disc 112 can be played back using the VMG and all 

the ATSs in the disc 116 can be pl~yed back by using the 

AMG, only part of the ATSs and VTSs are played back when 

the disc 114 is piayed back using the AMG, and there is a 

risk of not all the VTSs being played back. 

That is, even in the case of the DVD-Universal player, 

some VTSs cannot be played back in some discs. In this 

universal optical disc playback apparatus, it is required 

to play back all the ATSs and VTSs even when the DVD-Audio 

standard discs including both of the VMG and AMG are played 

back. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide 

optical disc playback apparatus (DVD-Universal players) 

which can play back all of ATSs and VTSs even when DVD­

Audio standard discs including plural and different types 

of disc management information such as the VMG and AMG are 

played back. 

Other objects and advantages of the present invention 

will become apparent from the detailed description and 

specific embodiments described are provided only for 

illustration since various additions and modifications 

within the spirit and scope of the invention will be apparent 

to those of skill in the art from the detailed description. 

According to a 1st aspect of the present invention, 
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there is provided an apparatus for playing back an optical 

disc which includes at least one audio/video data storage 

area which contains at least one audio title se·t or video 

title set, at least one title set management information 

storage area which contains audio/video sequence 

information indicating a playback order of prescribed 

pieces of audio/video data constituting an audio/video 

sequence, and object position information indicating 

positions of the audio/video data on the optical disc, and 

at least one disc management information storage area which 

contains disc management information for managing the whole 

disc, including title set posit~on information indicating 

a position of the title set on the optical disc, and the 

playback apparatus comprises reading means for reading the 

audio/video data, t;he audio/video seq.uence information, the 

object position information, the title set position 

information, and the disc management information from the 

optical disc, to play back the data; control means for 

controlling the reading means; storage means which contain 

the disc management information obtained from the at least 

one disc management information storage area; and external 

input receiving means for receiving an external input for 

disc management information selected by a user among plural 

kinds of the disc management information obtained from the 

at least one disc management information storage area, and 
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in the playback apparatus, the control means control the 

reading means so as to read the audio/video sequence 

information, the object position information, the title set 

position information and the disc management information 

from the optical 9isc, to play back the audio/video data 
i 

successively according to the disc management information, 

the title set position information, the audio/video 

sequence information and the object position information, 

and when an instruction for selecting one of the plural kinds 

of disc management information is given, the control means 

select the disc management information in accordance with 

the instruction, and perform control so as to play back the 

audio data or vid~o data on the basis of the title set 

position information included in the disc management 

information, the sequence information, and the object 

position informat~on. Therefore, even when a DVD-Audio 

standard disc including both of the VMG and AMG is played, 
-~· 

users can arbitraiily switch the disc management 

information between the AMG and VMG, whereby the optical 

disc playback apparatus (DVD-Universal players) can play 

back all ATSs and·VTSs. 

According to a 2nd aspect of the present invention, 

there is provided an apparatus for playing back an· optical 

disc in which at least one audio title set or video title 

set, audio disc management information and video disc 
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management information for respectively managing whole 

titles in the audio title set or video title set, audio/video 

sequence information, object position inform~tion, and 

title set position information are stored in the medium, 

comprising information re~ding means for reading the audio 

title set or video title set, the audio disc management 

information, the video disc management information, the 
' 

audio/video sequence information, the object position 

information and the title set position information from the 

optical disc, and storing the audio/video sequence 

information, the object position information, and the title 

set position information in a buffer memory; storing means 

which contain the.read audio disc management information 

and video disc management information, respectively; 

external input reqeiving means for receiving an external 

input for disc management information which is stored in 

the storage means and selected by a user; and control means 

for controlling the information reading means so as to read 

requ~red audio data or video data from the optical disc on 

the basis of one of the audio disc m~nagement information 

and video disc ma~agement information selected by the 

external input receiving means, to play back the data. 

Therefore, the optical disc playback apparatus (DVD-

Universal player) can play back all of the ATSs and VTSs. 

According to a 3rd aspect of the present invention, 
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in the optical disc playback apparatus of the 2nd aspect, 

the control means control the reading means so as to play 

back audio or video data on the basis of the title set 

position information indicating a position of a title set 

included in the selected audio disc management information 

or video disc management information, the sequence 

information stored in the buffer memory which indicates a 

playback order of the audio or video data, and the object 

position information indicating positions of the audio or 

video data on the,optical disc. Th~refore, data of a 

selected title set can be arbitrarily played back. 

According to a 4th aspect of the present invention, 

there is provided a method for playing back an optical disc 

in which at least one audio title set or video title set, 

audio disc managem7nt information and video disc management 

information for respectively managing titles in the audio 

title set or video title set, audio/video sequence 

information, obje~t position information, and title set 

position information are stored in the medium, comprising 

steps of reading the audio title set or video title set, 

th~ audio disc management information, the video disc 

management inform~tion, the audio/video sequence 

information, the opject position information and the title 

set position information from the optical disc; storing the 

read audio disc management information and video disc 



-12-

management information, respectively; receiving an 

external input for disc management information selected by 

a user among the stored audio disc management information 

and video disc management information; and reading required 

audio data or vide·o data from the optical disc on the basis 

of the audio disc. management information or video disc 

management information selected in accordance with a 

selection instruction signal which is input from outside 1 

and playing back the data. Therefore, even when a DVD-Audio 

standard ~isc including both of the VMG and AMG is played 

back, the users can arbitrarily switch disc management 

information between the AMG and VMG., whereby the optical 

disc playback apparatus (DVD-Universal players) can play 

back all the ATSs and VTSs. 

According to a 5th aspect of the present invention, 

there is provided an optical disc playback apparatus for 

playing back data which are recorded on an optical disc 

having a physical layer specifying a physical structure, 

a file layer specifying a data file structure and at least 

two application l~yers specifying application structures 

disposed on the common physical layer and file layer, 

comprising information reading means for reading respective 

management information in the plural application layers, 

and data, sequence information, objec_t position information 

and title set posltion information included in 
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applications; storage means which contain the plural 

management inform~tion read by the information reading 

means: selection means for selecting desired management 

information among the plural management information stored 

in the storage means, in accordance with a selection by a 

user; and control means for controlling the information 

reading means so as to read required data from the optical 

disc on the basis of the desired management information 

selected by the selection means and play back the data. 

Therefore, even when a DVD-Audio standard disc including 

both of the VMG and AMG is played back, the users can 

arbitrarily switch disc management information between the 

AMG and VMG, whereby the optical disc playback apparatus 

(DVD-Universal pl~yers) can play back all the ATSs and VTSs. 

BRIEF DESCRIPTIQN·~oF THE DRAWINGS ·: . .. 
Figure 1 is ~ block diagram illustrating a whole 

structure of an optical disc playback apparatus according 

to a first embodiment of the present invention. 

Figure 2 is an external view illustrating an 

operational part of a remote control transmitter of the 

opti~al disc play~ack apparatus of the first embodiment. 

Figure 3 is a .flowchart showing contents of processing 

by a system control unit of the optical disc playback 

apparatus. 

Figure 4 is a diagram illustrating a structure of a 

,.,. 
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file in a DVD-Video zone according to DVD-Video standard. 

Figure 5 is a diagram illustrating a structure of a 

file managed using an AMG in a case where a disc has a 

DVD-Audio zone and a DVD-Video zone according to DVD-Audio 

standard. 
·,· 

Figure 6 is a diagram showing the relationship on 

standards between DVD-Video standard and DVD-Audio 

standard. 

Figure 7 is a diagram showing the comparison of 

contents between DVD-Video standard and DVD-Audio standard. 

Figure 8 is a diagram illustrating a data structure 

of a file in a DVD-Video standard disc. 

Figure 9 is a diagram illustrating a data structure 

of a file in a DVD-Audio standard disc having both of an 

Audio zone and a Video zone. 

Figure 10 is a diagram illustrating a data structure 

of a file in a DVD-Audio standard disc having only the Audio 

zone. 

Figure 11 is a diagram showing the relationship between 

DVD p-layers and discs to be played back. 

Figure 12 is a_ diagram showing the relationship between 

DVD players and discs to be played back. 

Figure 13 is ~ diagram showing the concept of a disc 

having the same physical layer structure and file layer 

structure and different application layer structures. 
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DETAILED QESCRIPTION OF THE PREFERRED EMBODIMENTS 

Hereinafter, an embodiment of the present invention 

will be described with reference to figures 1 to s. 

[Embodiment l] 

Figure 1 is a· block diagram illustrating a whole 

structure of an optical disc playback apparatus according 

to a first embodiment of the present invention. In figure 
.; 

1, ref ere nee numeral 1 denotes a spindle motor for rotating 

an optical disc 20. Numeral 2 denotes an optical pickup for 

reading signals recorded on the optical disc 20. Numeral 

3 denotes a mechanism control unit for controlling the 

spindle motor 1 and the optical pickup 2. Numeral 4 denotes 

a signal processing unit for demodulating the signals from 

the optical pickup 2 into digital signals. Numeral 5 

denotes an AV decoder unit f.or decoding video and audio data 

which are obtained from the signal processing unit 4 via 

a system control unit 17 and a buffer memory 16 (described 

later). The AV decoder unit 5 comprises a system decoder 

6, a video decode~ 7, a sub-picture decoder 8, an audio 

decoder 9 and a picture composition unit 10. Numeral 11 

denotes a still picture data storage unit which contains 

still picture data recorded on DVD-Audio standard discs. 

Numeral 12 denote~ a video disc management information 

storage unit which contains video disc management 

information. Numeral 13 denotes an audio disc management 
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information storage unit which contains audio disc 

management information. Numeral 14 denotes a remote 

control transmitt~r. Numeral 15 denotes a remote control 

photo detector for receiving remote control signals. The 

buffer memory 16 temporarily retains data from the signal 

processing unit 4 via the system control unit 17 (des er ibed 

later) . The system control unit 17 receives the signals of 

the remote contro~ photo detector 15 and controls the 

mechanism control unit 3, the signal processing unit 4, the 

buffer memory 16,;the still picture data storage unit 11, 

the AV decoder 5, the video disc management information 

storage unit 12 and the audio disc management information 

storage unit 13. 

The mechanism control unit 3 controls a mechanism 

system including ~he spindle motor 1 for driving the disc 
' 

and the optical pickup 2 for reading the signals recorded 

on the disc. To be specific, the mechanism.control unit 3 

controls the speed of the spindle motor and simultaneously 

controls the actuator of the optical pickup 2 so as to move 

the pickup position, accordin9 to track position 

information indic~ted by the system control unit 17. When 

a correct track is_ detected under servo control, the unit 

3 subjects the optical pickup 2 to rotational delay until 

the pickup 2 reaches a position where a desired physical 

sector is recorded, and controls the pickup so as to read 
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signals continuously from the desired position. 

The signal processing unit 4 subjects the signals which 

are read by the optical pickup 2 to signal processing such 

as amplification, waveform shaping, binarization, 

demodulation and ~rror correction, and processed data are 

stored in the buffer memory 16 in logical block units. The 

system control unit 17 reads the data stored in the buffer 

memory 16, and when the read data are the video disc 

management information, stores the data in the video disc 

management information storage unit 12. When the read data 

are audio disc management information, the data are stored 

in the audio disc management information storage unit 13. 
' . 
'.;· 

When the data read from the buff er memory 16 are still picture 

data, the data are. stored in the still picture data storage 

unit 11. Similarly, when the data read from the buffer 

memory 16 are data in a title set management information 

storage area, the ~ystem control un.it 17 reads audio/video 

sequence informatfon and object position information, and 

transfers the audio/video data to the system decoder 6. 

The AV decoder unit 5 decodes the audio/video data 

which was subjected to the signal processing, into original 

audio signals or ~ideo signals. 

The system decoder 6 distinguishes among data on th~ 

basis of stream ID and substream ID, information included 

in the audio/vide6 data which are transferred from the 
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buffer memory 16 via the system control unit 17 in packet 

units, and outputs video data to the video decoder 7, 
, 

sub-picture data to the sub-picture· decoder B, and audio 

data to the audio decoder 9, respectively. In addition, 

when the system .control unit 17 inputs the still picture 

data from the still picture data storage unit 11 to the system 

decoder 6, the system decoder 6 outputs the still picture 

data to the video decoder 7 as video data. 

The video decoder 7 decodes and decompresses the video 

data which are input by the system decoder 6, and outputs 

digital video signals to the picture composition unit 10. 

When the sub-picture data which are input by the system 

decoder 6 are run~length-compressed image data, the 

sub-picture decoder 8 decodes and decompresses the data, 

and outputs the ded~bded and decompres'sed data to the picture 

composition unit 10 in the same format as that of the video 

signal. 

The audio decoder 9 decodes and decompresses the audio 

data which are input by the system decoder 6, and outputs 

digital audio signals. The digital audio signals are 

converted into analog audio signals by a circuit (not shown), 

and thereafter input to an audio input of a display apparatus 

or an audio amplifier. 

The picture c~m.position unit 10 outputs digital video 

signals which are obtained by combining the output of the 
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video decoder 7 and the output of the sub-picture decoder 

8 at a ratio indicated by the system control unit 1 7. These 

video signals are.converted into analog video signals by 

a circuit (not shown), and thereafter input to a video input 

of the display apparatus. 
i; 

The remote control 14 receives playback control 

instructions by the operation of users. Figure 2 shows an 

example of key arrangement of the remote control 14. A 

"Menu" key 21 is one for calling a whole menu showing plural 

menu items (titles) at a glance, which is displayed during 

playback of discs. "Ten" keys 22 and ndirection~ keys 23 

are keys for selecting one of the displayed menu items. A 

"Enter" key 24 is.one for determining the selected item. 

An "AMG/VMG" key 25 is one for switching disc management 

information. The user selects a desired title from the 

displayed whole menu using the "ten" keys 22 and "direction" 

keys 23. 

The remote control photo detector 15 receives infrared 

key signals which are transmitted by pressing the keys of 

the remote control 14, and transmits key data to the system 

control unit 17. 

The buffer memory 16 temporarily retains the data which 

are input from the signal processing unit 4 via the system 

control unit 17. 

Though not shown but the system control unit 17 
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comprises a program memory which contains a program for 

realizing the function as the system control unit, a 

processor which implements the program, a general reg·ister 

and a timer, and controls the whole optical disc playback 

apparatus. To be ·specific, the unit 17 stores the data 

transferred from the signal processing unit 4 in the buffer 

memory 16, reads the data. from the buffer memory 16, and 
; ~ ·:· 

performs the conti'°ol according to types of the read data. 

That is, when the read data are disc management information, 

the system control unit 17 stores the data in the video disc 

management information storage unit 12 or the audio disc 

management information storage unit 13, and performs the 

control on the ba,is of contents of these data. When the 

read data are title set management information such as the 

audio/video sequence information and object position 

information, the unit 17 performs the control on the basis 

of contents of these data. When the read data are 

audio/video data, ~he unit 17 transfers the audio/video data 

from the buffer memory 16 to the AV decoder unit s. When 

the data are still picture data of DVD'-Audio standard discs, 

the data are store_d in the still picture data storage unit 

11. In addition, the system control unit 17 calculates a 

track on the disc.corresponding to a logical block which 

is to be read next, indicates the position of the track, 

and instructs the mechanism control unit 3 to perform block 
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reading control. Further, the unit 17 receives the signals 

from the remote control photo detector 15, converts the 

signals into data codes corresponding to pressed keys, and 

performs the playback control according to the keys. 

Hereinafter, the operation of the optical disc 

playback apparatus having the above-described structure 

will be described. 

Figure 3 is a flowchart showing contents of the 

processing by the_system control· unit 17. 

Initially, wh:en the system contrhl unit 17 detects that 

a disc is mounted on the playback apparatus (step 531), it 

controls the mechanism control unit 3 and the signal 

processing unit 4, thereby controlling the rotation of the 

disc so as to realize stable reading of data. When the 

stable reading of :data is rea1ized, the unit 17 moves the 

optical pickup in a volume zone, and controls the optical 

pickup so as to read information of a file in a File zone, 

which is recorded in the Volume zone. Then, the unit 17 

reads disc management information on the basis of the read 

file information. When the read information is video disc 

management information, the unit 17 stores the data in the 

video disc manage~ent information storage unit 12 and 

terminates the processing. When the read information is 

audio disc management information, the unit 17 initially 

stores the data in the audio disc management information 
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storage unit 13, and then further searches video disc 

management ·information. When ther~ is video disc 

management information, ~he unit 17 reads the information 

and stores the data in the video disc management information 

storage unit 12 (step 532). Then, it is judged whether the 

VMG and AMG are stored in the disc management information 

storage units 12 and 13. When both of the disc management 

information, i.e., VMG and AMG are stored, it is checked 

whether the user switched the disc management information 

(steps S33 and 534). When the AMG is selected as the disc 

management information, the AMG is read from the audio disc 

management informa,tion storage unit 13 {steps 53 5 and 53 6) • 

·, 
On the other hand~ when the VMG is selected as the disc 

management information, the VMG is read from the video disc 

management information storage unit 12 (step S37). 

In the case where the AMG is selected as the disc 

management information, when the user selects a desired 

title {step 538), the system control unit 17 judges whether 

the title which is selected in accordance with Title Set 

Search Pointer information in the disc management 

information is the-ATS or VTS (step S3 9). When the selected 

title is the ATS, the system control unit 17 reads audio 

title set management information in the ATS including the 

selected title and its attribute taples (audio title set 

management table and program chain information table), 
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retains the audio title set management information and the 

attribute tables (step 540), and branches to a first program 
~ ~ 

chain of the audio title (step S41). Then, this program 

chain group is played (step 542). When the playback is 

finished, it returns to step 533. on the other hand, when 

the selected title is the VTS, the system control unit 17 

reads video title set management information in the VTS 

including the selected title and its attribute tables, 

retains the video title set management information and 

attribute tables (step S44), and branches to a first program 

chain of the video title (step 545). Then, this program 

chain group is played (step S46). When the playback is 

finished, it returns to step 533. 

In the case where the VMG is selected as the disc 

management inform~tion, when the u~~er selects a desired 

title (step 543), ~he subsequent processes are the same as 

those in the above-described case where the VTS is played 

back using the AMG. 

A tile structure of a DVD-Audio standard disc having 

ATSs and VTSs mixed, managed by using the VMG and AMG, 

respectively, will be described with reference to figures 

4 and 5. 

Figure 4 shows .a structure of a file in a DVD-Video zone 

according to DVD-Aµdio standard. This file comprises one 

VMG and one or more VTSs. Numeral 40 denotes a VMG including 
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management information for whole video titles. Numeral 41 

denotes a VTS group as a group of one or more VTSs. In the 

VMG 40, numeral 42 denotes a Video Manager Information 

(VMGI) including a Video Manager Information Management 

Table 43 and a Titl:e Set Search Point~r Table 44. The Video 

Manager Information Management Table 43 includes the head 

address of each Title Set Search Pointer 45. The Title Set 

Search Pointer Table 44 includes data of Title Set Search 

Pointers 45 of respective titles. The Title Set Search 

Pointers 45 each indicates the management address of a VTS 

in the VTS group, as title set position information. 

Numeral 46 denotes Video Title Set Management Information 

each including a Video Title set Management Table 48 and 

a Program Chain Information Table 49 of one VTS. Numeral 

47 denotes Video Title Sets as entities of video titles. 

The Video Title set Management Table 48 includes the head 

address of each Program Chain Inform.~tion 52. The Program 
. . ~t 

Chain Information Table 49 includes a Video Title Set 

Program Chain Management Table 50, ,Program Chain 

Information Search Pointers 51 and Program Chain 

Information 52. ~he Video Title Set Program Chain 

Management Table 50 includes the head address of each 

Program Chain Information Search Pointer 51. The Program 

Chain Information Search Pointer 51 indicates the 

management address of each Program Chain Information 52. 
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The Program Chain;Information 52 includes Object Position 

Information 53 indicating the position of a title on the 

disc and Sequence Information 54 indicating the playback 

order of the title. 

When the user selects a title, the Title Set Search 

Pointer 45 in the VMG 40 is selected. The system control 

unit 17 reads the address of corresponding Video Title Set 
. 1 . 

Management Informa·tion 46 from the selected TitJ.e Set Search 

Pointer 45. Then, the unit 17 retrieves the Program Chain 

Information 52 from the Program Chain Information Table 4 9, 

contains the playback order as the sequence Information 54, 

and obtains the Object Position Information 53 on the disc, 

to control the mechanism control unit 3 and the signal 

processing unit 4. Thereby, the unit 17 moves the optical 

pickup 2 to a target object position and performs playback 

of the target VTS. Basically, all of the VTSfl-VTS#p can 

be designated by the VMG. 

Figure 5 shows a structure of a file having a DVD­

Audio zone and a DVD-Video zone according to DVD-Audio 
. 

standard, managed using the AMG. In this case, the file 

comprises one AMG, one or more ATSs and one or more VTSs. 

Although the VMG is included in the DVD-Video zone, when 

the disc is managed using the AMG, the VMG is not utilized. 

Therefore, the VMG is not described herein. Numeral 60 

denotes an AMG including management information for whole 
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titles. Numeral 61 denotes an ATS group as a group of plural 

ATSs. Numeral 62 denotes a VTS group as a group of plural 

VTSs. Numeral 63 denotes an Audio Manager Information 

(AMGI) including an Audio Manager rn~ormation Management 

Table 64 and a Title Set Search Pointer Table 65. The Audio 

Manager Information Management Table 64 includes the head 

address of each Title Set Search Pointer 66. The Title Set 

Search Pointer Table 65 includes data of Title Set Search 

Pointers 66 of respective titles. The Title Set Search 

Pointers 66 each indicates the management address of each ,. 

title set in the ATS group and the VTS group, as title set 

position information. Numeral 67 denotes an Audio Title 

Category which is included in the Title Set Search Pointer 

66 and indicates whether the title is an ATS or VTS. Numeral 

68 denotes Audio Title Set Management Information each 

including an Audio Title Set Management Table 70 and a 

Program Chain Info.rmation Table 71 of one ATS. Numeral 69 

denotes Audio Title Sets as entities of audio titles. The 

Audio Title Set M~nagement Table 70 includes the head 

address of each Program Chain Information 74. The Program 

Chain Information Table 71 includes an Audio Title Set 

Program Chain Mana_gement Table 72, lrogram Chain 

Information Search Pointers 73 and Program Chain 

Information 74. The Audio Title Set Program Chain 

Management Table 72 includes the head address of each 
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; 

Program Chain Information Search Pointer 73. The Program 

Chain Information Search Pointer 73 indicates the 

management address of each Program Chain Information 74. 

The Program Chain Information 74 includes Object Position 

Information 75 indicating the position of a title on a disc 

and Sequence Information 76 indicating the playback order 

of the title. Since the·vTS is the same as that shown in 

figure 4, it is not described here. 

When the user selects a title, the Title Set Search 

Pointer 66 in the AMG 60 is selected. The system control 

unit 17 reads the ATS/VTS selection information 67 included 

in the selected Title Set Search Pointer 66, and selects 
/. 

the ATS group or th'.e VTS group. Then, the unit 17 reads the 

address of corresponding Audio or Video Title Set Management 

Information from the selected Title Set Search Pointer 66. 

Then, the unit 17 retrieves the Program Chain Information 

74 from the Program Chain Information Table 71, contains 

the playback order as the sequence Intormation 76, and 

obtains the Object Position Information 75 on the disc, to 

control the mechanism control unit 3 and the signal 

processing unit 4. Thereby, the unit 17 moves the optical 

pickup 2 to a target object position and performs playback 

of the target ATS or VTS. At this time, there is a risk of 

not all the VTSs being played back using the AMG 60. To be 

specific, part of the region code man_agement or navigation 
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command specified by the VMG is not defined in the AMG 60. 

Accordingly, the whole VTSs are not always managed by the 

AMG disc managemerit information 60.·· Therefore, while the 

same disc is played back in figures 4 and 5, the number of 

VTSs which can be managed by the AMG is equal to or smaller 

than the number of VTSs which can be managed by the VMG. 

When the disc according to DVD-Audio standard has only 

the DVD-Audio zone, only ATSs are managed by the AMG. 

As described above, the optical disc playback 

apparatus according the first embodiment comprises storage 

means which contain the AMG and VMG, respectively, and 

selection means for selecting one of the contained AMG and 

VMG in accordance with external inputs. Therefore, even 

when a DVD-Audio ~tandard disc having both of the AMG and 

VMG is played bacf, this optical disc playback apparatus 

(DVD-Universal player) can play back all ATSs and VTSs. 

In this .first embodiment, the description is given of 

only the case where DVD optical discs are played back. 

However, when an optical disc other than DVD optical discs 

has a physical layer specifying the physical structure, a 

file layer specifying the data file structure, and at least 

two application layers specifying the application structure 

on the common physical layer and file layer as shown inf igure 

13, the present invention can be applied to the disc. In 

this case, when storage means contain respective management 
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information of the·. applications and selection means select 

one of the respective management information in accordance 

with an external input, the optical disc having the at least 

two application layers can be also played according to the 

user's selection. 
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WHAT IS CLAIMED IS: 

1. An apparatus for .playing back an optical disc which 

includes at least pne audio/video data storage area which 

contains at least.one audio title set or video title set, 

at least one title.set management information storage area 

which contains audio/video sequence information indicating 

a playback order of prescribed pieces of audio/video data 

constituting an audio/video sequence, and object position 

information indicating positions of the audio/video data 

on the optical disc, and at least one. disc management 

information storage area which contains disc management 

information for managing the whole disc, including title 

set position information indicating a position of the titl.e 

set on the optical disc, 

said playback apparatus comprisin9: 

reading means for reading the audio/video data, the 

audio/video sequence information, t~e object position 

information, the ~itle set position information, and the 

disc management information from the optical disc, to play 

back the data; 

control means for controlling the reading means; 

sto~age means which contain the disc management 

information obtained from the at least one disc management 

information storage area; and 

external input receiving means for receiving an 
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external input for disc management information selected by 

a user among plural kinds of the disc management information 

obtained from the ·at least one disc management information 

storage area, wherein 

the control means control the reading means so as to 

read the audio/video sequence information, the object 

position information, the title set position information 

and the disc management information from the optical disc, 

to play back the audio/video data successively in accordance 

with the disc management information,. the title set position ' . ,. 

information, the audio/video sequence information and the 

object position information, and 

when an instruction for selecting one of the plural 

kinds of "disc management information is given, the control 

ltleans select the disc management information in accordance 

with the instruction, and perform control so as to play back 

the audio data or video data on the basis of the title set 

position information included in the disc management 

information, the sequence information, and the object 

position information. 

2. An apparatus for playing back an optical disc in which 

at least one audio .. title set or video title set, audio disc 

management information and video disc management 

information for respectively managing whole titles in the 
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audio title set or video title set, audio/video sequence 

information, object position information, and title set 

position information are stored in the medium, comprising: 

information reading means for reading the audio title 

set or video titl~ set, the audio disc management 

information, the video disc management information, the 

audio/video sequence information, the object position 

information and the title set position information from the 

optical disc, and storing the audio/video sequence 

information, the object position information, and the title 

set position information in a buffei memory; 

storing means which contain the read audio disc 

management informa~ion and video disc management 

information, respectively; 

external input receiving means for receiving an 

external input for disc management information which is 

stored in the storage means and selected by a user; and 

control means for controlling the information reading 

means so as to rea? required audio data or video data from 

the optical disc on the basis cif one of the audio disc 

management information and video disc management 

information selected by the external input receiving means, 

to play back the data. 

3. The optical d.:isc playback apparatus of Claim 2 wherein 



111111111111111111111111111111 
-33-

* C L M S * 

said control means control the reading means so as to 

play back audio or video data on the basis of the title set 

position information indicating a position of a title set 

included in the selected audio disc management information 

or video disc management information, the sequence 

information stored in the buffer memory which indicates a 

playback order of the audio or video data, and the object 

position information indicating positions of the audio or 

video data on the optical disc. 

4. A method for playing back an optical disc in which at 

least one audio title set or video title set, audio disc 

management information and video disc management 

information for respectively managing titles in the audio 

title set or videq tit1e set, audiq}video sequence 
. ~.; 

information, object position information, and title set 

position information are stored in the medium, comprising 

steps of: 

reading the audio title set or video title set, the 

audio disc management information, the video disc 

management information, the audio/video sequence 

information, the object position information and the title 

set position information from the optical disc; 

storing th~ read audio disc management information and 

video disc management information, respectively; 
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receiving an external input for disc management 

information selected by a user amonq the stored audio disc 

management information and video disc management 

information; and 

reading required audio data or video data from the 

optical disc on the basis of the audio disc management 

information or video disc management information selected 

in accordance with a selection instruction signal which is 

input from outside, and playing back tne data. 

s. An optical disc playback apparatus for playing back 

data which are recorded on an optical disc having a physical 

layer specifying a physical structure, a tile layer 

specifying a data file structure and at least two 

application layers specifying application structures 

disposed on the common physical layer and file layer, 

comprising: 

information reading means for .. reading respective 

.manaqement information in the plural application layers, 

and data, sequence information, object position information 

and title set position information included in 

applications; 

storage means which contain the plural management 

information read by the information reading means, 

selection means for selecting desired management 
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information among the plural management information stored 

in the storage means, in accordance with a selection by a 

user; and 

control means for controlling the information reading 

means so as to read required data from the optical disc on 

the basis of the desired management information selected 

by the selection means and play back the data. 


