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OPTICAL DISC PLAYBACK APPARATUS 

FIELD OF THE INVENTION 

The present invention relates _to optical disc playback 

apparatus and, more particularly, to_ optical disc playback 

apparatus which realize a scan search operation having a 

rate proportional.to a playback rate of an arbitrary 

playback unit program, when playback unit programs are 

respectively played back with an optical disc which has 

multimedia data including digital moving picture data and 

digital audio data recorded thereon and which disc has 

playback data transfer bit rates varying with the playback 

unit programs. 

BACKGROUND OF THE INVENTION 

In recent years, DVD (Digital versatile Disc)-Videos 

which have 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 playback in conditioni;;. of linear PCM, 192-KHz 

sampling frequency, 24 bit/sec, 2 channels, and more than 

74 minutes, or playback in conditions of linear PCM, 96-KHz 

sampling frequency, 24 bit/sec, 6 channels, and more than 

74 minutes. 
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Accordingly, DVD-Audio standard attaching importance 

to the playback of various types of audio is established 

as one of DVD standards. As shown in figure 9(a), the 

physical layer 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, as 

shown in figu~e 9(b), DVD-Video standard and DVD-Audio 

standard have a common part in the application layer 

structure. Figure 12 shows the comparison of contents 

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

Figure 10 sh6ws a data structure of a file in the 

DVD-Audio standard disc having both of an Audio zone and 

a Video zone. The data struc~ure according to DVD-Audio 

standard is divided broadly into a Volume zone and a File 

zone. Information of f i1es in the File zone is recorded in 

the Volume zone. Video data files, 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 aud~Q/video data correspond to a DVD-Video zone, a 

DVD-Audio zone and a DVD-others zone, respectively. 

In figure 10, 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 
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comprises one piece of audio disc management information 

( i .. e., Audio Mana~fer, hereinafter re;ferred to as "AMG") 95 

and one or more Audio Title Sets (hereinafter referred to 

as "ATS") 96. The DVD-Video zo·ne 93 comprises one piece of 

video disc management information (i.e., Video Manager, 

hereinafter referred to as "VMG") 97 and one or more Video 

Title Sets (hereinafter .referred to as "VTS") 98. That is, 

according to DVD-Audio standard, one disc can 

simultaneously include the DVD-Audio zone 92 and the 

DVD-Video zone 93. When a title in the DVD-Audio zone 92 

is to be selected, the ATS 96 is selected and when a title 

in the DVD-Video zone 93 is to be selected, the VTS 98 is 

selected. Al though the DVD-Video zone 93 includes the VMG 

97, when the whole disc is to be mapaged as a DVD-Audio 
~~ 

standard disc, it is managed using the AMG 95 instead of 

the VMG 97. 

ATS Information includes object position information 

indicating the position of audio data on the optical disc, 

sequence information indicating the playback order of the 

audio data, and object playback information indicating 

playback information of the audio data, as. Program Chain 

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

playback is performed, a program which is specified by the 

PGCI is played back. 

The DVD-Audio standard disc enables to play back 

... 
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various audio signals as shown by a diagram showing 

combinations of au.dio signals of a DVD-Audio standard disc 

of figure 13, for each program. It is possible that the 

number of channel~, the sampling f r~quency and the number 

of quantization bits are defined for each of channel groups 

1 and 2, and then combined. According to this combination, 

the data transfer bit rates are decided so as not to exceed 

the maximum data transfer bit rate (9.6 Mbit/sec). 

In addition, according to a diagram of figure 14 for 

selecting conditions for each channel group of the DVD-

Audio standard disc, the number of bits Q and the sampling 

frequency fs can be independently selected for each channel 

group in a range which does not exceed the maximum transfer 

rate ( 9. 6 Mbit/sec). The minimum data transfer bit rate is 

obtained in a case where the number of channels = 1, the 

sampling frequency = 44. lKHz and the number of quantization 
. .. 

bits = 16. The data transfer bit rate in this case is about 

O. 7 Mbit/sec. On the other hand, the maximum data transfer 

bit rate is obtained in a case where the number of channels 

= 2, the sampling frequency = 192KHz and the number of 

quantization bits = 24. The data transfer bit rate in this 

case is about 9.2 Mbit/sec. Therefore, the ratio of the 

minimum data transfer bit rate to the maximum data transfer 

bit rate is about 13 times. 

There is a sc.an search operation of moving an optical 
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pickup by a predetermined amount of address in a jumping 

operation while repeating the playback operation and the 

jumping operation, to search an arbitrary playback point. 

In the case of DVD-Video standard disc, since video 

signals have compressed formats (MPEG), signals recorded 

on the disc have variable data transfer bit rates. 

Therefore, the relationship of the playback data amount to 

the time required for playback (hereinafter, referred to 

as playback time) is not uniform. Accordingly, in 

performing the scan search, when the jumping is performed 

by the predetermined amount of address, the playback time 

for each jumping is. not fixed. As a result, even when a user 

executes the scan search operation to search an arbitrary 

playback point, the playback times do not vary in proportion 

to the time required for the scan search (hereinafter 

referred to as scan-search time). Therefore, it is very hard 

to use the DVD-Video standard disc. Accordingly, in the 

case of DVD-Video standard disc, information of scan search 

addresses which realize the linear phanges in plural 

playback times of a program at addresses which are previous 

and subsequent to the present address required for the scan 

search is recorded on the disc together with video signals. 

When the scan search is performed, the jumping operation 

can be performed on the basis of the scan search address 

information. 
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In the case of DVD-Audio standard disc, an audio signal 

necessitates a linear PCM format. Since signals recorded 

on the disc in the linear PCM format are not in compressed 

formats, the signals do not have variable' data trans fer bit 

rates but have a fixed data transfer bit rate. Therefore, 

the relationship o.:f the playback data amount to the playback 

time is uniform. Accordingly, in performing the scan search, 

when the optical pickup is jumped by the predetermined 

amounts of address, the playback tim·~ for each jumping has 

a fixed value. Therefore, the scan search address 

information is not recorded on the DVD-Audio standard disc 

together with the playback signals, although this 

information is recorded on the DVD-Video standard disc 

together with the playback signals. 

In the case of DVD-Audio standard disc, while the 

signals recorded oil the disc have a fixed data transfer bit 

rate, the combinations of the number of channels, the 

sampl.ing .frequencY: and the number of quantization bits for 

each of the channel groups 1 and 2 as shown in figure 13 

can vary by the playback program units. Accordingly, the 

data transfer bit rates vary by the playback program units. 
:_ ... 

Therefore, in performing the scan search, when the optical 

pickup is jumped by the predetermined amounts of address, 

the playback time for each jumping is not fixed in different 

playback program units. As a result, even when the user 
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executes the scan search operation to search an arbitrary 

playback point, the playback time for one scan search is 

not fixed in different playback program units. Therefore, 

it is very hard to use the DVD-Audio standard disc. 

In addition, the program information (hereinafter 

referred to as "ATS#PGI") includes a program content 

(hereinafter referred to as 11 ATS#PG#CNT") indicating audio 

spec information, and thereby the combination of the number 

of channels, the sampling frequency and the number of 

quantization bits for each of the channel groups 1 and 2 

can be previously known for each playback program unit • 
.. , 

However, it is very difficult to univocally calculate the 

data transfer bit using the audio spec informa"t;ion, because 

there are combinations of the channel groups 1 and 2. 

Figure 11 shows the relationship between the playback 

time and the playback data amount for each playba·ck program 

unit of the DVD-Audio standard disc. In the case shown in 

figure 11, when the data transfer bit rates of PG:fl:l to PG#4 

are all equal (in this case, audio signals of PG#l to PGi4 

are all at 88.2KHz, 20 bit/sec, 2 channels), the 

relationship betwE'.en the playback time and the playback data 

amount is uniform as shown by line "B". on the other hand, 

when the data transfer bit rates of PG#l to PG#4 differ, 

the data transfer bit rate in each playback program unit 

is fixed, but the data transfer bit rate varies at each time 
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when the different program unit is played, as shown by line 

"A"• 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide 

an optical disc playback apparatus which realizes the scan 

search operation in which the scan search time is 

proportional to the playback time. 

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 a·nd 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, 

there is provided an apparatus for playing back an optical 

disc comprising an audio/video data storage area containing 

plural pieces of audio or video data which have playback 

data transfer bit rates varying with playback unit programs; 

and a title set management information storage area and a 

disc management i~formation storage area as program 

management information storage areas containing program 

management information including title set management 

information and disc management information for playing 

back the plural pieces of audio or video data in the 

audio/video data s.torage area, respectively, and in a scan 
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search for playing back necessa~y data in the audio or video 

data, the optical:disc playback apparatus obtains last 

position data, initial position data, and a playback time 

of a program havi~g the necessary ~ata from the program 

management information, and decides an address amount of 

relative motion per one scan search operation for the 

program by arithmetic using the last position data, the 

initial position data, and the playback time. 

According to a 2nd aspect of the present invention, 

in the optical disc playback apparatus of the 1st aspect, 

the program management information is read and stored in 

storage means at a time when the optical disc is mounted. 

According to a 3rd aspect of the present invention, 

in the optical di~c playback apparatus of the 1st or 2nd 

aspect, a value is obtained by the arithmetic, by 

subtracting the i~itial position da~a of the program from 

the last position data, and then dividing the subtraction 

result by the playback time •. 

According to a 4th aspect of the present invention, 

in the optical disc playback apparatus of one of the 1st 

to 3rd aspect, the arithmetic is performed by providing a 

comparison table having values of address amounts of 

relative motion for combinations of the last position data, 

the initial position data and the playback time of the 

program, and searching a value from the comparison table. 
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According to a 5th aspect of the present invention, 

there is provided an apparatus for playing back an optical 

disc comprising a~ audio/video data storage area which 

contains plural pieces of audio or video data; at least one 

title set management information storage area which 

contains audio or video sequence information constituting 

an audio or video ~equence and indiciating a predetermined 

playback order of the audio or video data, object position 

information indicating a position of the audio or video data 

on the optical disc, and object playback information of the 

audio or video data; and at least one disc management 

information storage area which contains title set position 

information indic~ting a position of the title set 

management information storage area on the optical disc, 

and disc management information for managing the whole disc, 

and the optical disc playback apparatus comprises reading 

means for reading the audio or video data, the audio or video 

sequence information, the object position information, the 

object playback information, the tLtle set position 

information, and the disc management information from the 

optical disc, to ~lay back the information; control means 

for controlling the reading means; disc management 

information storage means containing the disc management 

information which is obtained from the at least one disc 

management information storage area; and title set 
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management information storage means containing the title 

set management information which is obtained from the title 

set management information storage area, and in the optical 

disc playback appa_ratus, the control' means perform control 

to read the audio or video sequence information, the object 

position information, the object playback information, the 

title set position information, and the disc management 

information from the optical disc, thereby to store the 

information in the,/title set manageme'.nt information storage 

means or the disc management information storage means; 

control the reading means on the basis of respective 

contents of the disc management information, the audio or 

video sequence information, the object position information, 

the object playback information, and the title set position 

information; when performing a scan search operation, 

previously calculate an amount of playback data per unit 

playback time on the basis of the object position 

information and a playback time of each program included 

in the object playback information, and an amount of 

playback data which is obtained from a last position and 

an initial position of each progra!ll;·· and decide an address 
. l 

amount of relative motion per one scan search operation on 

the basis of the calculation result. 

Therefore, the decided address amount of relative 

motion is used for each of programs in a range to be 
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scan-searched, whereby the scan search operation in which 

the scan search time is proportional to the playback time 

can be realized. 

BRIEF DESCRIPTION.OF THE DRAWINGS 

Figure 1 is a block diagram illustrating a whole 

structure of an optical disc playback apparatus according 

to an embodiment of the present invention. 

Figure 2 is an external view illustrating an operation 

unit of a remote control transmitter. 

Figure 3 is a flowchart showing processes for 

calculating an address amount of relative motion of an 

optical pickup for each scan search operation of a system 

control unit. 

Figure 4 is a flowchart showing processes for 

calculating an address amount of relative motion of the 

optical pickup for each scan search operation of the system 

control unit. 

Figure 5 is a diagram illustrating a file structure 

of title set management information of a DVD-Audio standard 

disc. 

Figures 6 (a) and 6 (b) are diagrams for explaining the 

scan search operation. 

Figure 7 is a diagram illustrating an object data 

structure of the DVD-Audio standard disc. 

Figure 8 is a diagram illustrating a data structure 
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of a pack. · ··. 

Figures 9{a)~and 9(b) are diagrams showing the 

relationship on standards between DVD-Video standard and 

DVD-Audio standard. 

Figure 10 is a diagram illustrating a file data 

structure of the DVD-Audio standard disc having both of the 

Audio zone and the Video zone. 

Figure 11 is a. diagram showing the relationship between 

the time and the amount of playback data for each playback 

program unit of the DVD-Audio-standard disc. 

Figure 12 is·a diagram for comparing contents of 

DVD-Video standard and DVD-Audio standard. 

Figure 13 is a diagram showing combinations of audio 

signals of the DVD-Audio standard disc. 

Figure 14 is a diagram for selecting conditions for 

each channel group of the DVD-Audio: standard disc. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Hereinafter, an embodiment of the present invention 

will be described with reference to figures 1 to 8. Figure 

1 is a block diagram illustrating a whole structure of an 

optical disc playback apparatus according to an embodiment 

of the present invention. In figure 1, a spindle motor 1 

rotates an optical disc 20, and an optical pickup 2 reads 

signals which are recorded on the optical disc 20. A 

mechanism control unit 3 controls a mechanism system 
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including the spindle motor 1 for driving the disc 20 and 

the optical pickup 2 for reading the signals which are 

recorded on the disc 20. To be specific, the mechanism 

control unit 3 controls the speed of· the spindle motor and . 
simultaneously controls an actuator of the optical pickup 

2 and moves a pickup position, according to track position 

information indicated by the system control unit 17. When 

a correct track is detected unde.r servo control, the optical 

pickup 2 is subjected to rotational delay until it reaches 

a position where desired physical sectors are recorded, and 

reads signals continuously from the desired position. 

A signal processing unit 4 subjects the signals which 

are read by the op7ical pickup 2 to signal processing such 

as amplification, waveform shaping, binarization, 

demodulation and error correction. The data which was 
! 

subjected to the s~gnal processing by:. the signal processing 
·i" 

unit 4 are stored~in a 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 disc 

management information, it stores the data in a disc 

management informa_tion storage unit 12. When the data read 

from the b~ffer memory 16 are still picture data, the read 

data are stored in a still picture data storage unit 11. 

Similarly, when the data read from the buffer memory 16 are 

title-set management information data, the system control 
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unit 17 stores the title set management information 

including audio/video sequence information, object 

position informat~on, object playback information and the 

like, in a title set management information storage unit 

13, and transfers Title Sets, i.e., audio/video data to a 

system decoder 6 •. Here, the disc management information 
t· 

storage unit 12 contains title set position information 

indicating the position of the title set management 

information data on the disc. 

An AV decoder unit 5 comprises a system decoder 6, a 

video decoder 7, a sub-picture decoder 8, an audio decoder 

9 and a picture composition unit 10. The AV decoder unit 

5 decodes the audi.o/video data which are obtained from the 

signal processing unit 4 via the system control unit 17 and 

the buffer memory 16, to convert the audio/video data which 

was subjected to the signal processing into original audio 

signals or video signals. 

The system decoder 6 distinguishes among data on the 

basis of stream ID and substream ID. information included 

in the audio/vide6 data which are transferred from the 

buffer memory 16 in packet units, and outputs video data 

to the video decoder 7, sub-picture data to the sub-picture 

decoder 8, 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 
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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 from the 

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

sub-picture decoder 8 decodes and decompresses the sub-

picture data, and outputs the decoded and decompressed data 

to the picture composition unit 10 in the same format as 

that of the video signal. 

The audio decoder 9 decodes the audio data which are 

input by the system decoder 6, and outputs digital audio 

signals. These 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 composition unit 10 outpu·ts video signals 

which are obtained by combining the output of the video 

decoder 7 and the output of the su~-picture decoder B at 
\' 

a ratio instructed by the system control unit 17. 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. 
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The still picture data storage unit 11 contains the 

still picture data which are recorded on the DVD-Audio 

standard disc, the disc management information storage unit 

12 contains the disc mana·gement information, and the title 

set management information storage unit 13 contains the 

title set management information. 

A remote control 14 receives playback control 

instructions by the operation of users. Figure 2 is an 

external view illustrating an operation unit of a remote 

control transmitter, which shows an example of key 

arrangement of the-remote control 14 .. ; Hereinafter, a brief 

description is gi~en of only keys. A "Menu" key 21 is one 

for calling the wh.ole menu to be displayed during playback 

of a disc. "Ten" keys 22 and "direction" keys 23 are ones 

for selecting a menu item. A "Enter" key 24 is one for 

determining the selected item. The remote control 14 

further includes a, forward scan search key 25 and a reverse 

scan search key 26. 

A remote control photo detector 15 receives infrared 

key signals which are transmitted by pressing the keys of 

the remote control 14, and transfers 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. 
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The system co,ntrol unit 17 receives the signals of the 
'· I 

remote control pho:to detector 15, and controls the mechanism 

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

memory 16, the st~ll image data storage unit 11, the AV 

decoder unit 5, the disc management information storage unit 

12, and the title set management information storage unit 

13. Though not shpwn but the unit 17 comprises a program 

memory which contains a program for realizing functions as 

the system control unit, a processor which implements the 

program, a genera~ register and a timer, and the unit 17 

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 buffe_r memory 16, reads the 
~ L .. 

data from the buf~er memory 16, and performs control 

according to types. of the read data. That is, when the read 

data are disc management informati~n, the control is 

performed on the bas is of the contents of these data. When 

the read data are title set management information including 

the audio/video sequence information, object position 

information, object playback information and the like, the 

control is performed on the basis of the contents of these 

data. When the read data are audio/video data, the 

audio/video data are transferred from the buffer memory 16 

to the AV decoder unit 5, and when the data are still picture 

data of DVD-Audio standard discs, the data are stored in 
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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 posltion of the track, and instructs the· 

mechanism control unit 3 to perform block reading control. 

Further, the unit 17 receives the signals from the remote 

control photo de~~ctor 15, converts the signals into data 
~ .: .. 

codes corresponding to pressed keys, and performs the 

playback control according to the keys. 

Figure 7 shows a structure of object data in the 

DVD-Audio standard disc. As shown by a diagram of figure 

5 illustrating a file structure of the title set management 

information of DV~-Audio standard disc, one ATS is 

constituted by ATS Information ATSI and an entity (object) 

of ATS AOTT#AOBS. As shown in figure 7, this AOTT#AOBS 

comprises plural ~OTT#AOB, and the·AOTT#AOB comprises 

plural Audio Cells·. The Audio Cell comprises plural audio 

packs (A#PCK). As shown by a diagram of figure B 

illustrating a data structure of the pack, one A#PCK are 

2048-byte data. 

Here, the example of figure 5 will be explained by 

figure 7. Assume that PG#l comprises only one Audio Cell, 

i.e., Audio Cell#l. Assume that PG#2 comprises four Audio 

Cells, i.e., Audio. Cell#2 to Audio CelliS. The Cell Start 

Address of PG#2 is address A and this is given by the relative 
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logical block number (the number of packs) from the head 

of the AOTT:#AOBS. on the other hand, the Cell End Address 

of PG#2 is address B and this is similarly given by the 

relative logical block number (the number of packs) from 

the head of AOTT#AOBS. Program Playback Time Information 

ATS:ftPG#PB#TM indi;ating the playbacK:_ time of PG#2 is shown 

in figure 7 as timel. 

Figure B shows a structure of data of this pack. As 

shown in the figure, one pack comprises 2048 bytes and it 

includes a pack header at the head, followed by a packet 

header. This packet header includes an 8-bit stream ID 

indicating the type of the standard of data. In the case 

of audio data of DVD-Audio standard, the stream ID= 10111101 .• 

The remaining data -are a data field. The data field includes 

an 8-bit substream ID indicating the type of audio data, 
; 

at the head. In the case of linear PCM audio data, the 

substream ID = 10100000. 

Hereinafter, the operation of the optical disc 
' .• ! 

playback apparatu~ having the above-described structure 

will be described." Figures 3 and 4 are flowcharts showing 

processes of calculating an address· amount of relative 

motion of the optical pickup per one scan search operation 

of the system control unit 17. Figure 5 is the diagram 

illustrating the file structure of the title set management 

information stored in the title set management information 
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storage unit 13 of the DVD-Audio standard disc. 

Initially, when a program as an entity to be played 

(in this case PG#2, for example) is selected (step S31), 

the system contro~ unit 17 reads the title set management 

information from the title set management information 

storage unit 13 (step 532). This program to be played PG#2 

is specified to be in ATS#!, for example, among plural ATSs, 

i.e., ATS#! to ATS#m, on the basis of the disc management 
. . 

I ·: 

information which -'is in a different :area on the disc from 

the ATS Information and stored in the disc management 

information storage unit 12 (steps 533 and 551). The ATS 

comprises the ATS Information ATSI 41 and the ATS as the 

entity of the playback audio data AOTT#AOBS 42. An ATS 

Management Table ATSI#MAT 43 and a PGCI Table ATSIPGCIT 44 

are obtained from the ATS Information ATSI 41 of the Audio 

Title Set ATStl w~ich is specified in the above-described 

manner (steps S34 and 552). 

The start address of the PGCI Table ATS#PGCIT_44 on 

the memory and the end address of the ATS Information ATSI 

41 on the memory are described in the ATS Management Table 

ATSI#MAT 43. Therefore, the memory 'address of the PGCI 

Table ATStPGCIT 44 is known. An ATS Program Chain 

Management Table ATS#PGCITI 45, a PGCI Search Pointer 

ATSiPGCI#SRP 46 and PGCI ATS#PGCI 47 are obtained from the 

PGCI Table ATS#PG'CIT 44 whose memory address is known {steps 
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535 and S53). In the Program Chain Management Table 

ATS#PGCITI 45, the number of PGCI Search Pointers and the 

end address of the PGCI Table ATSiPGCIT 44 on the memory 

are described. 

It is specified that the target program to be played 

PG#2 is included in the PGCI ATS#PGCI#l (47) having the 

memory address in~icated by the PGCI Search Pointer 

ATSfPGCiiSRP#l (4~) (steps S36 and _S54). A Program 

Information Management Table ATSiPGCIT 49 including the 

object playback information, and a Cell Playback 

Information Manag~ment Table ATS#Ct:l>BIT 50 including the 

object position information are obtained from this 

specified PGCI ATS#PGCI'#l ( 47) (steps 537 and SSS). Program 

Information ATS#PGI#2 (52) of the target program to be 

played PG#2 and following Program Information ATSiPGI#3 

(52) are obtained from the obtained Program Information 

Management Table ATS#PGIT 49. The obtained Program 

Information ATS#PGI 52 includes various types of object 

playback information (steps S3B and 556). 

The object playback information which is obtained thus 

includes a Program Content ATS#PG#CNT 54 indicating Audio 

.spec Information, a Program Entry Cell Number ATS#PG#EN#CN 

55 indicating the~ntry cell positi~n of the program, and 
L • 

Program Playback Time Information ATS#PG#PB#TM 56 

indicating the playback time of the program. In the object 
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playback information, the Program E~try Cell Number 

ATS#PG#EN#CN 55 and the Program Playback Time Information 

ATS#PG#PB=ltTM 56 are obtained for each of the PG#2 and PGi3 

(steps 539 and S57). Assume that it is known from the 

Program Entry Cell Number ATS#PG#EN#CN 55 that the entry 

cell number of the Cell Playback Information Management 

Table ATS#C#PBIT 50 including the object head position 

information of PG#2 is 2, for example (steps 540 and 558). 

Similarly, assume that it is known from the Program 

Entry Cell Number ATS#PG#ENiCN 55 of the next program PG#3 

that the entry cell number of the Cell Playback Information 

Management Table ATS#C#PBIT 50 including object head 

position information of PGi3 is 6, for example (steps 541 
-· 

and 559). When the entry cell number. of PG#2 is subtracted 

from the entry cell number of PG#J, it is known that the 

number of cells = 4. Accordingly, it is known that the cell 

numbers of PG#2 are from ATS#C#PBI#2 to ATS#C#PBI#S and the 

number of cells is four (steps 542 and 560). 

The start address of the target program to be played 

PGf2 is obtained as the Cell Start Address ATS#C#SA 57 of 

ATSiC#PBI#2, i.e., addressA. On the other hand, the end 

address of the target program to be played PG#2 is obtained 

as the Cell End Address ATS#C#EA 58 of ATS#C#PBI#S, i.e., 

addressB. The ATS#C#SA 57 and ATS#C#EA 58 are the relative 

logical block numbers (numbers of packs} from the head of 
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AOTT#AOBS (Steps 543 and 561). 

Then, the Cell Start Address "addressA" of PGJ2 is 

subtracted from the Cell End Address "addressB" and the 

result is divided -~Y the Program Playback Time Information 

ATS#PG#PB#TM 5 6 = timel, which is required for playback of 

the target program to be played PG#2. Accordingly, the 

number of ·packs of playback data per unit playback time of 

the target program to be played PG#2 is obtained (steps S44 

and 562). 

The amount of relative motion by the jumping per one 

scan search operation is proportioned to the obtained number 

of packs of playback data per unit playback time. To be 

specific, when the obtained number is larger, the amount 

of the relative motion by the jumping per one scan search 

operation is set to be larger, and when the number is smaller, 

the amount of theirelative motion by the jumping per one 
~ . 

scan search operation is set to be smaller (step S45). 

Figures 6(a) and 6(b) are diagrams for explaining the 

scan search operation according to the relationship between 

the number of packs of playback data per unit playback time 

and the amount of relative motion by the jumping per one 

scan search operation. The scan search operation is an 

operation of repeating the jumping operation and the 

playback operation to perform partial playback. When the 

number of logical blocks (the number of packs) per unit time 
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is smaller as shown in figure 6{a}, the amount of motion 

for one jumping operation is smaller. On the other hand, 

when the number of logical blocks (the number of packs) per 

unit time is larger as shown in figure 6 ( b), the amount of 

motion for one jumping operation is larger. 

In this embo~iment, the number of target programs to 

be played, which are subjected to the scan search is one. 

However, when the scan search is performed for plural 

programs to be played, the similar calculation is performed 

for each of the programs. When the programs have different 

playback data transfer bit ·rates, the amount of one jumping 

is adapted to each of the programs and thereafter the scan 

search is performed. 

As described above, according to this embodiment of 

the present invention, the address amount of relative motion 

of the optical pickup per one scan search operation is 

decided on the basis of. the object position information and 

the playback time of each program included in the object 

playback information, both of which information is stored 

in the title set management information storage unit 13 

(title set management information storage means), and the 

amount of playback data obtained from the initial position 

and last position of each program. Therefore, the optical 

disc playback apparatus can realize the scan search 

operation having the scan search time which is proportional 
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to the playback time, even when the apparatus plays back 

an arbitrary program among the playback unit programs having 

the different playback data transfer bit rates, in a case 

where the scan search operation for all audio data recorded 

on the optical disc is performed. 

The aforementioned embodiment is described as an 

example and therefore this embodiment can be implemented 

chang~ng details to realize the scopes of claims of the 

present invention~ Any apparatus can be employed as long 

as this apparatus can decide the address amount of relative 

motion of the optical pickup per one scan search operation 

from the program management information stored in the disc, 

by the arithmetic ~sing the playback data amount obtained 

from the start position and end position of the program 

having a prescribed transfer rate, and the playback time. 

This arithmetic can be performed by a microprocessor. 

However, it is also possible that a comparison table which 

is previously obta:lned by combining last position clata and 

initial position data of the program and the playback time 

is provided, and the search is performed using this 

compa~ison table.' 
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WHAT IS CLAIMED IS: 

1. An apparatus for playing back an optical disc 

comprising: 

an audio/video data storage area containing plural 

pieces of audio or video data which have playback data 

transfer bit rates varying with playback unit programs; and 

a title set management information storage area and 

a disc management information storage area as program 

management information storage areas containing program 

management information including title set management 

information and d~sc management information for playing 

back the plural pieces of audio or video data in the 

audio/video data storage area, respectively, 

in a scan search for playing back necessary data in 

the audio or video data, said optical disc playback 

apparatus obtaining last position data, .initial position 

data, and a playback time of a program having the necessary 

data from the program management information, and deciding 

an address amount of relative motion per one scan search 

operation for the program by arithmetic using the last 

position data, the initial position data, and the playback 

time. 

2. The optical disc playback apparatus of Claim 1 wherein 

the program management information is read and stored 
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in storage means at a time when the OBtical disc is mounted. 

3. The optical disc playback apparatus of Claim 1 or 2 

wherein 

a value is obtained by the arithmetic, by subtracting 

the initial position data of the program from the last 

position data, and then dividing the subtraction result by 

the playback time. 

4. The optical disc playback apparatus of one of Claims 

1 to 3 wherein 

the arithmetic is performed by. providing a comparison 

table having values of address amounts of relative motion 
·- ?. 

for combinations Of the last position data, the initial 

position data and the playback time of the program, and 

searching a value from the comparison table. 

s. An apparatus for playing back an optical disc 

comprising: 

an audio/video data storage area which contains plural 

pieces of audio or video data; 

at least one title set management information storage 

area which contains audio or video sequence information 

constituting an audio or video sequence and indicating a 

predetermined playback order of the audio or video data, 

l lllllll llllll lllll lllll II llll 
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object position information indicating a position of the 

audio or video data on the optical disc, and object playback 

information of the audio or video data; and 

at least one aisc management information storage area 

which contains title set position information indicating 

a position of the title set management information storage 

area on the optical disc, ~nd disc management information 

for managing the whole disc, 

said optical disc playback apparatus comprising: 

reading means £or reading the audio or video data, the 

audio or video sequence information, the object position 

information, the object playback information, the title set 

position information, and the disc management information 

from the optical disc, to play back the information; 

control means for controlling the reading means; 

disc manageme,~t information sttj_rage means containing 
':· 

the disc management information which is obtained from the 

at least one disc management information storage area; and 

title set management information storage means 

containing the title set management intormation which is 

obtained from the title set management information storage 

area, wherein 

said control means perform control to read the audio 

or video. sequence information, the object position 

information, the object playback information, the title set 
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position information, and the disc management information 

from the optical disc, thereby to store the information in 

the title set management information storage means or the 

disc management information storage means; 

control the reading means on the basis of respective 

contents of the di$C management information, the audio or 

video sequence information, the object position information, 

the object playback information, and the title set position 

information; 

when performing a scan search operation, previously 

calculate an amount of playback data per unit playback time 

an the basis of the object position information and a 

playback time of each program included in the object 

playback information, and an amount of playback data which 

is obtained from a last position and an initial position 

of each program; and 

decide an address amount of relative motion per one 

scan search operation on the basis of the calculation 

result. 
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