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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 whiéh réalize a scan search operation having a
rate proportionalito a playback rate of an arbitfary
playback unit program, when playback unit programs are
respectively Played back with an optical disc which has
multimedia data iqcluding 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 aré standardized attaching importance to
playback of video Qithout attaching importance to playback

of various types of audio. Therefore, DVD-Video standard

" cannot realize playback in conditions 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 stahdards. 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 figure 9(b), DVD-Video standard and DVD-Audio
standard have a common part in the application layer
structure. Figuré 12 shows the comparison of contents
between DVD-Video standard and DVDfAudio standard.

Figure 10 shgws a data structure of a file in the
DVD-Audio standard disc having both of an Audio zone and
a Video zone. The data structure according to DVD-Audio
sténdard is divided broadly into a Volume zone and a File
zone, Information of files ih'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 Qata 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.

In figure 10, four zones, i.e., a DVD-Volume zone 91,
a DVD-Audio zone §2, é DVD-Video zoﬁé 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 Managér, hereinafter referred to as "AMG") 385

and one or more Audio Title Sets (hereinafter referred to

" as "ATS") 96. The DVD-Video zone 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 inélude 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. Although the DVD-Video zone 93 includes the VMG
97, when the wholg disc is to be managed as a DVD-Audio
standard disc, it.is managed using £he AMG 95 instead of
the VMG 97.

ATS Informat%on 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 ié played baék. '

The DVD-Audio standard disc enables to play back
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various audio signals as shown by a diagram showing
combinations of audio signals.ofeaDVD—Audio stahdard.disc
of figure 13, for each program. It is possible that the
number of channelif_thé sampling fréquency and the number
of quantization-biﬁs are defined forleach of channel groups
1 and 2, and then combined. According to this combination,
the data transfer bit rates are deciéed 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 £s 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 = 44.1KHz and the number of quantization
bits = 16. The daéa transfer bit :até in this case is about
0.7 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
guantization bits = 24. The data transfer bit rate in this
case 1is about 9.2 Mbit/sec. Therefore, the ratio of the
minimumﬁdata transfer bit rate to the maximum data transfer
bit rate is.about 13 times.

There is a scan search operation of moving an optical
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pickuplby 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 comptessed formats (MPEG), signals recorded
on the disc have varlable data transfer bit rates.
Therefore, the relatlonshlp 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, thé playback times do not vary in proportion
to the time requi:é‘ed 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’Fhanges 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.



In the case of DVD-Audio standard disc, an audio.signal
necessitates a liﬁear PCM format. Since signals recorded
on the disc in the linear PCM format are not in compressed
formats, the signa‘is do not have variable data transfer bit
rates but have a fixed data transfer bit rate. Therefore,
the relationship of 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 time for eaﬁh 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 on the disc have a fixed data transfer bit
rate, the combinafions of the number of channels, the
sampling.frequenci and the number of quantization bits for
each of the channel groups 1 and 2 as shown in figure 13
can vary by the piayback program units. Accordingly, the
data transfer_bit'gates vary by the p%ayback.progranlunits.
Therefore, in perf@rming the séan se#rch, 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



executes the scan search operation to search an arbitrary
playback point, the playback time for one scan search is
not fixed in diffe;rent 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 "ATS#PG#CNT") indicating audio
spec information, and thereby the combination of the number
of channels, the éampling 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 unfvocally calculate the
data transfer bit using the audio spec informat}ion, because
there are combinations of the chanhel groups 1 and 2.

Figure 1-1 shows the relationship between the playback
time and the playback data amount for each playback program
unit of the DVD-Audio standard disc. In the case shown in
figure 11, when thg data transfer bit rates of PG#1l to PG#4
are all equal (in this case, audio signals of PG#l to PG#4
are all at 88.2KHz, 20 bit/sec, 2 channels), the
relationship between the playback time and the playback data
amount is uniform as shown by line "B". On the other hand,
when ﬁhe'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%., .l
SUMMARY OF THE INVENTION

It is an object of the present invention to provide
an optical disc pléyback 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 and scope of the invention will be apparent
to those of skill in the art ffom the detailed description.
According to‘a 1lst 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
datatransferbitfatesvaryingwithpiaybackunitprograms;
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 disc management information for playing
back the plural pieces of audio or video data in the

audio/video data storage area, respectively, and in a scan
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search for playing back necessary 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 havigg the necessafy data from the program
management informétion, and decides an address amouht 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 lst aspect,
the program management information is read and stéred in
storage means at a time when the optical disc is mounted.

According to a 3rd aspect of the present invention,
in the optical diéc playback apparatus of the lst or 2nd
aspect, a value i$ obtained by the arithmetic, by
subtracting the igitial position data of the program from
the last positiontaata, and then diéiding the subtraction
result by the playback time.

According to a 4th aspect of the present invention,
in the optical di%c playback apparatus of one of the 1lst
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 an audio/video data storage area which
contains plural pieces of aud16 or video data; at least one
title set managemént information storage area'which
contains audio or yideo sequence information constituting
an audio or video ‘sequence and indidating a predetermined
playback order of the audio or video data, object position
information indica:tting a position of the audio or vide.o data
on'the'optical disc, and ocbject playback information of the
audio or video data; and at least one disc 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,
and disc management information for managing the whole disc,
and the optical disc playback apparatus comprises reading
means for reading the audio or vidéo data, the audio or video
sequence information, the object position'information, the
object playback iﬁformation, the title set position
informatién, and the disc management information from the
optical disc, to play back the information; control means
for controlling the reading means; disc management
information storage means containing the diéc 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
setmanagementinférmationstoragearea,and:hxtheoptical
disc playback-apparatus, the control means perform control
to read the audio dr 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 management 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, theobject 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 program;;and'decide an address
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 illuétrating an operation
unit of a remote control transmitter.

Figure 3 is é flowchart showing processes for
calculating an address amount of relative motion of an
optical piqkup fog each scan search:operation of a system
control unit.

Figure 4 is a flowchart showing processes for
calculating an adaress 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 infoimation 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 diaérams showing the
relationship on standards between DVD-Video standard and
DVD-Audio standara.

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 felationship 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 select;lng 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 playbéck apparatus according to an embodiment
of the present ingention. 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

mnechanism control unit 3 controls a mechanism system
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including the spiﬁdle 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 con}rols 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.éontrol unit 17. When
a correct track is detected under servo control, the optical
pickup 2 is subjected to rotational delay until it reaches
a position where de_e.sired physical sectors are recorded, and
reads signals continuously from the desired position.

A signal procéssing'unit 4 subjects the signals which
are read by the op?ical pickup 2 to signal processing such
as amplification,'waveform shaping, binarization,
demodulation and érror correction. The data which was
subjected to the signal proceséing by. the signal processing
unit 4 are storedfin a buffer memor} 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_tio'n storage unit 12. When the data read
from the buffer 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 information, 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
storage unit 12 céntains 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 audio/video data which are obtained from the
signal processing unit 4 via the system control unit 17 and
the buffer memory iG, to convert the audio/video data which
was subjected to the signal processipg 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 sudio/vides 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. 1In 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 stili picture data to the video decoder 7 as
video data. |

The video decoder 7 decodes ahd 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 decodér 8 decodés 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 signéls by a circuit (not shqwn), and
thereafter input to an audio input of a display apparatus
or an audio ampli;ier.

The picture qomposition unit 10 outputs video signals
which are obtained by combining the output of the video
decoder 7 and thevoutput of the sub-picture decoder 8 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 infprmation storage unit
12 contains the disc management information, and the title
set management inforhation storage unit 13 contains the
title set management information.

A remote control 14 receives playback control
instrucﬁions 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 whole 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 sglected 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»controlf14, and transfers key data to the systen
control unit 17.

The buffer memory 16 temporarily retains the data which
are input from the:signal processiné unit 4 via the system

control unit 17.
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The system control unit 17 receives the signals of the
remote control pho_ih:o detector 15, and controls the mechanism
control unit 3, the signal processing unit 4, the buffer
memoxry 16, the still 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 shown 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 generai register and a timer, and the unit 17
controls the whole optical disc playback apparatus. To be
specific, the unit 17 stores the daté transferred from the
signal processing unit 4 in the buff%f:memory 16, reads the
data from the buffer memory 16, and‘performs control
according to types of the read data. That is, when the read
data are disc management information, the control is
performed on the basis of the contents of these data. When
the read data are title set management information including
the audio/video sequence information, object position
information, objec£ 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 un:it 17 calculates a track on the disc
corresponding to a logical block which is to be read next,
indicates the pos?}ition of the t;acl_&, and instructs the-
mechanism control.-unit 3 to perform block reading control.
Further, the unit 17 receives the signals from the remote
control photo detector 15, converts the signals into data
cédes 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 DVp—Audio standard disc, one ATS is
constituted by ATS Information ATSI and an entity (object)
of ATS AOTT#AOBS. As shown in figgre 7, this AOTT#AOBS
comprises plural AOTT#AOB, and the AOTT#AOB comprises
plural Audio Cellsg. The Audio Cell comprises plural audio
packs (A#PCK). As shown by a diagram of figure 8
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'phat 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 Cell#5. 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 ElOCk number (the number of packs) from
the head of AOTT#AOBS. Program Playback Time Information
ATS#PG#PB#TM indigating the playback time of PG#2 is shown
in figure 7 as timel.

Figure 8 shoﬁs a structure of data of this pack. Aas
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
ofaudiodataovap-Audiostandard,thestremnID=]ﬁ111101.
The remaining data are a data field. The data field includes
an 8-bit substrea@ ID indicating the type of audio data,
at the head. 1In {he case of linear PCM audio data, the
substream.iD = 10100000.

Hereinafter,'the operation of the optical disc
playback apparatué having the abovéldescribed structure
will be described. Fiqures 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 bé played
(in this case PG#2, for example) is selected (step S31),
the system control unit 17 reads the title set managemeht
infofmation from ﬁhe title set management information
storage unit 13 (step S32). This program to be played PG#2
is specified to be in ATS#1, for example, among plural ATSs,
i.e., ATS#l1 to ATS#m, on the basis of the disc management
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 S33 and S51). 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 ATS#PGCIT 44
are obtained from '_l:he ATS Information ATSI 41 of the Audio
Title Set ATS#1 w@ich is specified in the above-described
manner (steps S34 and §52).

The start address of the PGCI Table ATSH#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 ATS#PGCIT 44 is known. An ATS Program Chain
Management Table ATS#PGCITI 45, a PGCI Search Pointer
ATS#PGCI#SRP 46 and PGCI ATS#PGCI 47 are obtained from the

PGCI Table ATS#PGCIT 44 whose memory address is known (steps
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S35 and s853). In the Program Chain Management Table
ATS#PGCITI 45, the number of PGCI Search Pointers and the
end address of the PGCI Table ATS#PGCIT 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#1 (47) having the
memory address indicated by the PGCI Search Pointer
ATS#PGCI#SRP#1 (46) (steps S36 and S54). A Program
Information Management Table ATS#PGCIT 49 including the
object playback information, and a Cell Playback
Information Managgment Table ATS#C#PBIT 50 including the
object position information are obtained from this
specifiedPGCIATS#PGCI#l(47)(stepss37and555).’Program
Information ATS#PGI#2 (52) of the target program to be
played PG#2 and following Program Information ATS#PGI#3
(52) are obtained from the obtained Program Information
Management Table ATS#PGIT 489. The obtained Program
Information ATS#PGI 52 includes various types of object
playback information (steps S38 and S56).

The ocbject playback information which is obtained thus
includes a Program Content ATS#PG#CNT 54 indicating Audio
Spec Information, a Program Entry Cell Number ATS#PGH#EN#CN
55 indicating theientry cell positign of the program, and
Program Playback fime Information ATS#PG#PB#TM 56

indicating the playback time of the program. 1In the object
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playback information, the Program Entry Cell Number
ATSH#PGHEN#CN 55 a;d the Program Playback Time Information
ATS#PG#PB#TM 56 are obtained for each of the PG#2 and PG#3
(steps S392 and S57). Assume that it is known from the
Program Entry Cell Number ATS#PGH#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 S40 and S558).

Similarly, assume that it is known from the Progrém
Entry Cell Number ATS#PGH#EN#CN 55 of the next program PG#3
that the entry cell number of the Cell Playback Information
Management Table ATS#CH#PBIT 50 including object head
position information of PG#3 is 6, for example (steps S41
and S59). When thé entry cell numberfof PG#2 is subtracted
from the entry cell number of PG#3, 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#5 and the
number of cells is four (steps S42 and S60).

The.start addréss of the target program to be played
PG#2 is obtained as the Cell Start Address ATS#C#SA 57 of
ATS#C#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 ATSH#CH#EA 58 of ATS#C#PBI#5, 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 S43 and S61).

Then, the Cell Start Address "addressA"” of PG#2 is
subtracted from the Cell End Address "addressB" and the
result is dividedjﬁy the Program Playback Time Information
ATS#PG#PB#TM 56 = 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 S62).

The amount of relative motion by the jumping per one
scan search operation is proportioned to the ohta.ined number
of packs of playback daté per unit playback time. To be
specific, when thg 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 the relative motion by the_jumping perwone
scan search operafion 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 otﬁer 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 emboc}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 inventioni Any apparatus cdn 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 using 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 tablé which
is previously obta;ned by combining last position data and
initial position data of the program and the playback time
is provided, and the search is performed using this

comparison table.:
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WHAT IS CLATMED JIS:
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 disc management information for playing
back the plural pieces of audio or video data in the
éudio/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 progfanlmanagement 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 optical 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 valuqs of address amounts of relative motion
for combinations éf the last positibn 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,

00 A
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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 disc management information storage area
which containé title set position information indicating
a position of the title set management information storage
area on the optical disc, and disc management information
for managing the whole disc,

said optical disc playback apparatus comprising:

reading means for 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 management information storage means containing
the disc managemenf 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 information 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

' O AR A
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position information, and the disc management information
from the optical disc, fhereby 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
cantents of the d;sc management information, the audio or
videosequenceinfarmation,theobjectpositioninformation,
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 andla
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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