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AUDIO RECORD'ING.MEDIUM, METHODS FOR RECORDING DATA ON

' AND REPRODUCING DATA FROM THE RECORDING MEDIUM, AND

RECORDING AND REPRODUCING APPARATUSES THEREFOR

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to the audio data related field, and more
particularly, to an audio recording medium including a plurality of tracks which audio
data are recorded on and reproduced from, methods for recording data on and
reproducing data from the audio recording medium, and recording and reproducing
apparatuses therefor. -
2. Description of the Related Art

As for conventional digital audio recording media, such as midi discs (MDs}),
separate music files are continuously recorded on tracks, as shown in FIG. 1, by a
digital audio recording apparatus. Accordingly, when such music files are
reproduced from the tracks, the start and ending of each file can be indistinct if no
pause period exists between the tracks.

For this reason, conventional compact discs (CDs) are provided with the mute
data area assigned with Index 0. In other words, when a conventional digital audio
recording apparatus receives digital audio data through a digital interface from a CD

player and records the digital audio data in such a recording medium, mute data are

" also written to the mute data area having Index O of each track, such that the mute

period exists between each of the tracks. As a result, although the audio data are
continuously reproduced from the tracks, each of the tracks can be identified due to
the presence of the mute periods.

When the conventional digital audio recording apparatus records mute data
in the area with Index 0 and audio data in other index areas of a CD, the mute data
and the audio data are recorded within a single write unit. Data recording and
erasure from such digital audio media are performed in write units. Thus, itis
almost impossible to erase only mute data from the tracks while audio data written

within the same write unit remain on the recording medium.
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SUMMARY OF THE INVENTION

To solve the above problems, it is an objective of the present invention to

provide an audio recording medium which mute data can be easily recorded on and
deleted from, methods for recording data on and reproducing data from the audio
recording medium, and recording and reproducing apparatuses therefor.

It is another objective of the present invention to provide an audio recording
medium in which a mute period can be easily adjusted, methods for recording data
on and reproducing data from the audio recording medium, and recording and
reproducing apparatuses therefor.

it is still another objective of the present invention to provide a method for
recording data received from a CD player, in which mute data from a mute period
with Index 0 can be recorded such that the mute data can be reproduced for the
corresponding mute period in a reproduction mode.

According to an aspect of the present invention, there is provided an audio
recording medium in which audio data are recorded in a plurality of tracks and
identification data for indicating the start position of each of the tracks are recorded
in write units segregated from the audio data.

It is preferable that the identification data are recorded in at least one write
unit at the start of each of the tracks, and the audio data are recorded in at least one
write unit, following the identification data recorded in the at least one write unit. it
is more preferable that the write unit may include an audio object unit (AOBU), and
the identification data includes mute data.

it is preferable that a mute period for the mute data is equal to or shorter than
the duration of a single AOBU, and the mute period includes a duration from a track
start point to the end of the AOBU with mute data, and the mute period is varied by
moving the location of the track start point. If a mute period for the mute data is
longef than the duration of a single AOBU, the number of the AOBUs with mute data
can be determined such that the sum of the duration of each of the AOBUs is equal
to or slightly longer than the mute period. In this case, the mute period may include
a period from a track start point to the end of the last AOBU among the plurality of
the AOBUs with mute data, and the mute period may be varied by moving the
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location of the track start point. it is preferable that information on the mute period

is recorded in a reproduction control information area, and the mute data are

" indexed with Index O.

According to another aspect of the present invention, there is provided a
method for recording data in a plurality of tracks of a recording medium, and
reproducing data from the recording medium, the method comprising: recording
identification data for indicating the start position of each of the tracks in
predetermined write units; and recording audio data in write units segregated from
the predetermined write units of the identification data.

It is preferable that the recording and reproduction method further comprises:
reading and reproducing the identification data recorded in the predetermined write
units; and reading and reproducing the audio data recorded in the write units
segregated from the predetermined write units of the identification data.

According to another aspect of the present invention, there is provided a
method for reproducing data recorded in a plurality of tracks of a recording medium,
the method comprising: reading and reproducing identification data for indicating the
start position of each of the tracks, the identification data being recorded in
predetermined write units; and reading and reproducing audio data recorded in write
units segregated from the predetermined write units of the identification data.

According to another aspect of the present invention, there is also provided a
method for reproducing data recorded in a plurality of tracks of a recording medium
in which identification data for indicating the start position of each of the tracks are
recorded in predetermined write units, and audio data are recorded in write units
segregated from the predetermined write units of the identification data, the method
comprising: once a reproduction command for a track is input, searching for the
write units with audio data in the corresponding track; and reading and reproducing
the audio data from the found write units.

According to another aspect of the present invention, there is provided a
method for recording data in a plurality of tracks of a recording medium, and
reproducing data from the recording medium, the method comprising: determining
whether there is a need to record identification data for indicating the start position

of each of the tracks in a particular track; if recording of the identification data is
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needed, recording the identification data in the particular track in at least one write
_,unit; and recording audio data in the particular track in at least one write unit
segregated from the at least one write unit of the identification data.

It is preferable that the recording and reproduction method further comprises:
reading and reproducing the identification data recorded in the at least one write
unit at the start of each of the tracks; and successively reading the audio data
recorded in the at least one write unit, following the identification data, and
reproducing the read audio data.

It is preferable that the identification data are recorded in at least one write
unit at the start of each of the tracks, and the audio data are recorded in at least one
write unit, following the identification data recorded in the at least one write unit.
The write unit may include an audio object unit (AOBU), and the identification data
may include mute data.

It is preferable that a mute period for the mute data is equal to or shorter than
the duration of a single AOBU, and the mute period includes a duration from a track
start point to the end of the AOBU with mute data, and the mute period is varied by
moving the location of the track start point. If a mute period for the mute data is
longer than the duration of a single AOBU, the number of the AOBUs with mute data
can be determined such that the sum of the duration of each of the AOBUs is equal
to or slightly longer than the mute period. In this case, the mute period may include
a period from a track start point to the end of the last AOBU among the plurality of
the AOBUs with mute data, and the mute period may be varied by moving the
location of the track start point. It is preferable that information on the mute period
is recorded in a reproduction control information area, and the mute data are
indexed with Index O.

According to another aspect of the present invention, there is provided an
apparatus for recording data in a plurality of tracks of a recording medium, in which
identification data for indicating the start position of each of the tracks are recorded
in predetermined write units, and audio data are recorded in a track in write units

segregated from the predetermined write units of the identification data.
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it is preferable that the identification data are recorded in at least one write

, unit at the start of each of the tracks, and the audio data are recorded in at least one

write unit, following the identification data recorded in the at least one write unit.

It is preferable that the recording apparatus comprises: a write unit generator
for generating the at least one write unit with the audio data, and the at least one
write unit with the identification data; a write portion for writing each of the at least
one write unit with the audio data and the identification data in the corresponding
tracks; and a controller for outputting a command to instruct generation of the at
least one write unit with the identification data to the write portion.

According to another aspect of the present invention, there is provided an
apparatus for reproducing data recorded in a plurality of tracks of a recording
medium, in which identification data recorded in predetermined write units to
indicate the start position of each of the tracks are read and reproduced, and audio
data recorded in write units segregated from the predetermined write units of the
identification data are read and reproduced.

It is preferable that the identification data recorded in at least one write unit at
the start of each of the tracks are read and reproduced, and the audio data recorded
following the identification data in at least one write unit segregated from the at least
one write unit of the identification data are read and reproduced.

It is preferable that the reproducing apparatus comprises: a controller for
outputting a command to instruct reading of the identification data or audio data
recorded in the corresponding at least one write unit; a reading portion for reading
the identification data or audio data recorded in the corresponding at least one write
unit, according to the command from the controller; and a reproduction portion for

receiving and reproducing the identification data or the audio data from the reading

portion.

BRIEF DESCRIPTION OF THE DRAWINGS

The above objectives and advantages of the present invention will become

more apparent by describing in detail preferred embodiments thereof with reference

to the attached drawings in which:
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FIG. 1 is a schematic view illustrating the configuration of tracks in a
’ conventional audio recording medium;

FIG. 2 is a block diagram of a preferred embodiment of a recording and
reproducing apparatus according to the present invention;

FIG. 3 illustrates an embodiment of an audio recording medium according to
the present invention, in which mute data and digital audio data are written on a
track of the audio recording medium;

FIG. 4 illustrates another embodiment of the audio recording medium
according to the present invention, in which mute data and digital audio data are
written on a track of the audio recording medium;

FIG. 5 is a flowchart illustrating an embodiment of a digital audio data
recording method according to the present invention; and

FIG. 6 is a flowchart illustrating an embodiment of a digital audio data

reproduction method according to the present invention.

DETAILED DESCRIPTION OF THE INVENTION

In recording audio data in a plurality of tracks of a recording medium, a

recording and reproducing apparatus according to the present invention writes
identification data for track identification to a corresponding track in predetermined
write units, and externally input audio data in another write units. A preferred
embodiment of the recording and reproducing apparatus according to the present
invention is shown in FIG. 2. Referring to FIG. 2, the recording and reproducing
apparatus 1, which records audio data, and mute data as identification data,
includes a controller 11, a write unit generator 12, a writing/reading portion 13, and
a reproduction portion 14.

In particular, the write unit generator 12 generates an audio object unit
(AOBU) as a write unit. In the present invention, the AOBU includes an audio
AOBU with audio data and a mute AOBU with mute data. The audio AOBU is
created by processing audio data received from the outside and then adding a -
header information to the resulting audio data. In the present embodiment, a mute
AOBU with mute data is pre-created, and output from the write unit generator 12

when a mute data generation command is input from the controller 11 to the write
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unit generator 12. The number of the mute AOBUs is determined such that the sum
, of the duration of each of the mute AOBUs is equal to or slightly longer than a mute
. period in a reproduction mode. A predetermined number of the mute AOBUs may
be directly transferred from the controller 11 to the writing/reading portion 13.
Alternatively, the number of the mute AOBUs can be determined by the write unit
generator 12 to correspond to a desired mute period informed from the controller 11.

The writing/reading portion 13 receives AOBUs from the write unit generator
12 and records the AOBUs in corresponding tracks, or reads AOBUs from
predetermined tracks of a recording medium 100. The writing/reading portion 13
also writes a track start point received from the controller 11, which indicates the
start of a track from which data to be read, to a reproduction control information area
of the recording medium 100, or reads the track start point from the reproduction
control information area.

The controller 11 provides a mute AOBU generation command to the write
unit generator 12, and provides an AOBU write command to the writing/reading
portion 13 in a record mode. The controller 11 provides a track start point, which
indicates the start of track from which data are to be read, to the writing/reading
portion 13 in a reproduction or record mode. In the reproduction mode, the
controller 11 provides an AOBU read command to the writing/reading portion 13.
The controller 11 also provides a reproduction control information including the track
start point of a track, from which data is to be read, to the writing/reading portion 13.
Mute data are read from the track start point by the writing/reading portion 13, so
that the duration from the track start point to the last mute AOBU of the track is
referred to as a mute period. The mute period can be varied by moving the location
of the track start point. When a track start point exists a single mute AOBU, or when
a mute AOBU is encountered during reproduction of audio AOBUs from a track start
point, the controller 11 outputs a mute command to the reproduction portion 14 such
that the reproduction portion 14 performs a mute operation until all mute data
ranging from the track start point to the last mute AOBU is read.

The reproduction portion 14 reproduces audio data from the AOBUs output

from the writing/reading portion 13. When mute AOBUs are input, the reproduction
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portion 14 performs a mute operation according to the mute command from the
,controlier 11.

| In an audio recording medium according to the present invention, digital
audio data are recorded in a plurality of tracks. Mute data as track identification
data are recorded in at least one mute AOBU in each track, and digital audio data is
recorded in at least one audio AOBU, following the mute data in the same track.
The mute AOBU and the audio AOBU are segregate. In other word, the mute AOBU
contains no audio data. Each of the mute AOBU and the audic AOBU has
approximately the same duration. For convenience of explanation, it is assumed
that the duration of each AOBU is 1 second long. The duration of each AOBU can
be varied as needed.

FIG. 3 illustrates an embodiment of the audio recording medium according to
the present invention, in which mute data and audio data are written to a track with a
target mute period not longer than the duration of a single AOBU. Referring to FIG.
3, in recording digital audio data in a track, if there is a need to define a mute period
in the track, mute data are recorded at the start of the track in units of AOBU. In the
present embodiment, the mute period is shorter than or equal to the 1-second
duration of the AOBU, and thus one mute AOBU is long enough to record the mute
data therein. As shown in FIG. 3,the mute period is equivalent to the duration from
the start of the track, at which reproduction starts, to the end of the mute AOBU. It
will be appreciated that the mute period can be varied by changing the location of
the track start point. Here, the location of the track start point can be optionally
moved by users. On the other hand, input audio data to be recorded are processed
and packed in units of AOBU segregated from the mute AOBUSs, and then recorded
following the mute data in the track.

FIG. 4 illustrates another embodiment of the audio recording medium
according to the present invention, in which mute data and audio data are written to
a track with a mute period longer than the duration of a single AOBU. Since the
mute period exceeds the 1-second duration of the AOBU, mute data are recorded in
successive mute AOBUSs at the start of the track. It is preferable that the number of
mute AOBUSs is determined such that the sum of the duration of each of the mute

AOBUs is equal to or slightly longer than a target mute period.
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For example, if the duration of each AOBU is set at 1 second and a target

, mute period is set at 1.5 seconds, the mute data are recorded in two mute AOBUs in
a corresponding track. In particular, the duration of a single AOBU is multiplied by
the smallest integer which gives a product that is slightly longer than the mute
period. In this example, the product that satisfies this condition is 2 AOBU
durations. Accordingly, the mute data are recorded in 2 mute AOBUs. The location
of the track start point is set such that a total duration for the mute data ranging from
the tract start point to the last mute AOBU is equal to the mute period. Like the
embodiment described with reference to FIG. 3, input audio data to be recorded are
processed and packed as AOBUs segregated from the mute AOBUs,’and then
recorded following the mute data in the track.

As described with reference to FIGS. 3 and 4, in the audio recording media
according to the present invention, mute data and audio data are recorded in
segregated AOBUSs, unlike a conventional recording medium in which mute data and
audio data are recorded within the same write unit. Accordingly, the mute data can
be removed by deleting mute AOBUs as needed. This is because such structure of
the inventive audio recording media allows a recording/reproducing apparatus to
record, edit or delete data in write units.

On the other hand, like CDs, Index 0 is appended to the mute period.
Information on the mute period, Index 0, is written to a reproduction control
information area. When digital audio data having the mute period (Index 0) at the
start of each track are received from a recorder-equipped CD player (so-called CD
recording/reproducing apparatus) through a digital audio interface (not shown) of
the recording and reproducing apparatus 1 shown in FIG. 2, and recorded by the
recording and reproducing apparatus 1, the recording and reproducing apparatus 1
records mute data in units of AOBUs to correspond to the mute period. The
recording and reproducing apparatus sets the location of the track start point such
that the period from the track start point to the start point of audio data area is equal
to the mute period, and assigns Index 0 to the period from the track start point to the
start point of audio data area. The recording and reproducing apparatus 1 records
the mute period with Index O in a reproduction control information area of the

recording medium 100. When successive tracks are reproduced from the recording
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medium 100 by the recording and reproducing apparatus 1, the sound are muted for
-the mute period with Index 0 when the reproduction moves from the current track to
the next track, and then audio data of the next track following the mute period are
reproduced.

FIG. 5 is a flowchart illustrating an embodiment of a digital audio data
recording method according to the present invention. Referringto FIG. 5, ina
record mode, the controller 11 of the recording and reproducing apparatus 1 checks
whether a mute period is required in recording a new data track (step S1). if amute
period is required, the controller 11 transfers a mute AOBU generation command to
the write unit generator 12. At this time, information on the number of mute AOBUSs
to be generated, or the mute period is also provided to the write unit generator 12.
The write unit generator 12 generates mute AOBUs according to the information on
the number of the mute AOBUs or the mute period, which has been received from
the controller 11, and provides the mute AOBU to the writing/reading portion 13.
The writing/reading portion 13 writes the mute AOBU to a corresponding track (step
S2). If the mute period is equal to or shorter than the duration of a single AOBU, the
number of the mute AOBUs to be written is 1. As described above, the mute period
can be adjusted by moving the location of the track start point. The controller 11
assigns Index O to the mute period, and outputs a write command to the
writing/reading portion 13 such that the writingfreading portion 13 writes Index 0 to a
reproduction control information area. Next, the recording and reproducing
apparatus 1 writes an audio AOBU following the mute AOBU (step S3).

FIG. 6 is a flowchart illustrating an embodiment of a digital audio data
reproduction method according to the present invention. Referring to FIG. 6, in a
reproduction mode, the controller 11 of the recording and reproducing apparatus 13
transfers reproduction control information corresponding to user's input to the
writing/reading portion 13, and then the writing/reading portion 13 searches for an
AOBU having the track start point in a corresponding track (step S11). Next, the
writing/reading portion 13 searches for the track start point in the selected AOBU
(step $12).

The writing/reading portion 13 reads mute data having Index 0, which are

recorded in units of AOBU, from the track start point, and transfers the read mute
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data to the reproduction portion 14. The reproduction portion 14 mutes the

» operation for the duration of the mute data (step S13). The content and format of

mute data can be varied as long as the intrinsic function of the mute data, i.e., to
mute the operation for the mute period, can be achieved. Muting the output from the
recording unit 14 can be achieved in many different ways. For example, unlike step
S13, once the writing/reading portion 13 reads mute data, the controller 11 outputs a
mute command to the reproduction portion 14, and then the reproduction portion 14
performs mute operation in response to the mute command.

After a lapse of the mute period, the writing/reading portion 13 reads audio
data having Index 1 in units of AOBU, and outputs the read audio data to the
reproduction portion 14. The reproduction portion 14 reproduces audio data by
decoding the audio data received in units of AOBU (step S14).

Although recording and reproduction of audio data have been described with
reference to the recording and reproduction apparatus 1, i.e., which has both
recording and reproducing units, separate recording and reproducing apparatuses
can be applied. A recording-only apparatus can be constructed by removing the
reproduction portion 14 from the recording and reproducing apparatus 1 of FIG. 2.

In this case, reading of data by the writing/reading portion 13, and the control
operation for reproduction by the controller 11 are not required. A reproduction-only
apparatus can be constructed by removing the write unit generator 12 from the
recording and reproducing apparatus 1 of FIG. 2. In a similar way, writing of data by
the writing/reading portion 13, and the control operation for writing of data by the

controller are unnecessary.
The recording and reproducing apparatus according to the present invention

can seek for and reproduce just audio data, i.e., digital audio data in the
embodiments of the present invention, recorded in a particular track, without
reproducing mute data as needed. The audio recording medium according to the
present invention stores mute data and audio data in segregated AOBUs, and thus
the start point of audio data a user desires to reproduce can be simply found by
searching for the location of the audio AOBU. In other words, when audio data are
reproduced from a conventional recording medium by a conventional reproducing

apparatus, two stages of searching are required: for the location of an AOBU
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containing target audio data throughout the recording medium, and then for the

_,Iocation of the audio data within the AOBU. In contrast, as for the recording
medium, and the recording and reproducing apparatus according to the present
invention, target audio data can be reproduced by searching for just the location of
the start AOBU of the audio data. Thus, searching time can be shortened.

As previously mentioned, according to the present invention, mute data that
serve as track identification data for a plurality of tracks to which audio data are
recorded, are recorded in write units segregated from audio data. Thus, mute data
can be easily removed if a user desires to reproduce just-audio data without mute
period. In addition, by moving the location of the track start point in a target track,
length of the period of Index 0, i.e., the duration of mute period, can be easily
adjusted. According to the present invention, when digital audio data being
reproduced from a conventional CD by a CD player are recorded, the periods of
Index O allocated to tracks of the CD can be recorded.

While this invention haé been particularly shown and described with
reference to preferred embodiments thereof, it will be understood by those skilled in
the art that various changes in form and details may be made to the described
embodiments without departing from the spirit and scope of the invention as defined

by the appended claims.

12



_

N

1. An audio recording medium in which audio data are recorded in a

plurality of tracks and identification data for indicating the start position of each of

the tracks are recorded in write units segregated from the audio data.

2. The audio recording medium of claim 1, wherein the identification data

are recorded in at least one write unit at the start of each of the tracks.

3. The audio recording medium of claim 2, wherein the audio data are
recorded in at least one write unit, following the identification data recorded in the at

least one write unit.

4, The audio recording medium of claim 1, wherein the write unit includes

an audio object unit (AOBU), and the identification data includes mute data.

5. The audio recording medium of claim 4, wherein a mute period for the

mute data is equal to or shorter than the duration of a single AOBU.

6. The audio recording medium of claim 5, wherein the mute period
includes a duration from a track start point to the end of the AOBU with mute data,

and the mute period is varied by moving the location of the track start point.

7. The audio recording medium of claim 4, wherein a mute period for the
mute data is longer than the duration of a single AOBU, and the number of the
AOBUs with mute data is determined such that the sum of the duration of each of

the AOBUs is equal to or slightly longer than the mute period.

8. The audio recording medium of claim 7, wherein the mute period
includes a period from a track start point to the end of the last AOBU among the
plurality of the AOBUs with mute data, and the mute period is varied by moving the

location of the track start point.
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9. The audio rec’ording medium of claim 4, wherein information on the
»mute period is recorded in a reproduction control information area.
10.  The audio recording medium of claim 4, wherein the mute data are

indexed with Index O.

11. A method for recording data in a plurality of tracks of a recording
medium, and reproducing data from the recording medium, the method comprising:

recording identification data for indicating the start position of each of the
tracks in predetermined write units; and

recording audio data in write units segregated from the predetermined write

units of the identification data.

12.  The method of claim 11, further comprising:
reading and reproducing the identification data recorded in the predetermined

write units; and
reading and reproducing the audio data recorded in the write units
segregated from the predetermined write units of the identification data.

13. The method of claim 12, wherein the identification data are recorded in

at least one write unit at the start of each of the tracks.

14. The method of claim 13, wherein the write unit includes an audio

object unit (AOBU), and the identification data includes mute data.

15.  The method of claim 14, wherein a mute period for the mute data is

equal to or shorter than the duration of a single AOBU.
16. The method of claim 15, wherein the mute period includes a duration

from a track start point to the end of the AOBU with mute data, and the mute period
is varied by moving the location of the track start point.

14



_

L

17. The method of claim 14, wherein a mute period for the mute data is
» longer than the duration of a single AOBU, and the number of the AOBUs with mute
data is determined such that the sum of the duration of each of the AOBUs is equal

to or slightly longer the mute period.

18. The method of claim 7, wherein the mute period includes a duration
from a track start point to the end of the last AOBU among the plurality of the
AOBUSs with mute data, and the mute period is varied by moving the location of the

track start point.

19.  The method of claim 14, wherein information on the mute period is

recorded in a reproduction control information area.

20. The method of claim 14, wherein the mute data are indexed with Index

21. A method for reproducing data recorded in a plurality of tracks of a
recording medium, the method comprising:

reading and reproducing identification data for indicating the start position of
each of the tracks, the identification data being recorded in predetermined write
units; and

reading and reproducing audio data recorded in write units segregated from

the predetermined write units of the identification data.

22. The method of claim 21, wherein the identification data are recorded in

at least one write unit at the start of each of the tracks.

23. The method of claim 22, wherein the write unit includes an audio

object unit (AOBU), and the identification data includes mute data.

24. The method of claim 23, wherein a mute period for the mute data is

equal to or shorter than the duration of a single AOBU.
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- 25. The method of claim 24, wherein the mute period includes a duration
from a track start point to the end of the AOBU with mute data, and the mute period

is varied by moving the location of the track start point.

26. The method of claim 23, wherein a mute period for the mute data is
longer than the duration of a single AOBU, and the number of the AOBUs with mute
data is determined such that the sum of the duration of each of the AOBUs is equal

to or slightly longer than the mute period.

27. The method of claim 26, wherein the mute period includes a duration
from a track start point to the end of the last AOBU among the plurality of the
AOBUs with mute data, and the mute period is varied by moving the location of the

track start point.

28.. A method for reproducing data recorded in a plurality of tracks of a
recording medium in which identification data for indicating the start position of each
of the tracks are recorded in predetermined write units, and audio data are recorded
in write units segregated from the predetermined write units of the identification
data, the method comprising:

once a reproduction command for a track is input, searching for the write
units with audio data in the corresponding track; and

reading and reproducing the audio data from the found write units.

29. The method of claim 28, wherein the identification are recorded in at

least one write unit at the start of each of the tracks.

30. The method of claim 29, wherein the write unit includes an audio

object unit (AOBU), and the identification data includes mute data.

31. A method for recording data in a plurality of tracks of a recording

medium, and reproducing data from the recording medium, the method comprising:
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determining whether there is a need to record identification data for indicating
Lthe start position of each of the tracks in a particular track;
| if recording of the identification data is needed, recording the identification
data in the particular track in at least one write unit; and

recording audio data in the particular track in at least one write unit

segregated from the at least one write unit of the identification data.

32. The method of claim 31, wherein the identification data are recorded in

at least one write unit at the start of each of the tracks.

33. The method of claim 32, wherein the audio data are recorded in at

least one write unit, following the identification data recorded in the at least one

write unit.

34. The method of claim 33, further comprising:

reading and reproducing the identification data recorded in the at least one
write unit at the start of each of the tracks; and

successively reading the audio data recorded in the at least one write unit,

following the identification data, and reproducing the read audio data.

35. The method of claim 34, wherein the write unit includes an audio
object unit (AOBU), and the identification data includes mute data.

36. An apparatus for recording data in a plurality of tracks of a recording
medium, in which identification data for indicating the start position of each of the
tracks are recorded in predetermined write units, and audio data are recorded in a
track in write units segregated from the predetermined write units of the

identification data.

37. The apparatus of claim 36, wherein the identification data are recorded

in at least one write unit at the start of each of the tracks.
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1 38. The apparatus of claim 37, wherein the audio data are recorded in at

2 » least one write unit, following the identification data recorded in the at least one

3 write unit.

1 39. The apparatus of claim 38, comprising:

2 a write unit generator for generating the at least one write unit with the audio

3 data, and the at least one write unit with the identification data;

4 a write portion for writing each of the at least one write unit with the audio

5 data and the identification data in the corresponding tracks; and

6 a controller for outputting a command to instruct generation of'the at least

7 one write unit with the identification data to the write portion. _
1 40. The apparatus of claim 39, wherein the write unit includés an audio

2 object unit (AOBU), and the identification data includes mute data.

1 41.  The apparatus of claim 40, wherein the controller outputs a track start
2 point to the writing portion, the track start point allowing a mute period for the mute

3 data to be equal to or shorter than the duration of a single AOBU with the mute data;
4 and the write portion writes the track start point from the controllers in a reproduction
5 control information area of the recording medium.

1 42.  The apparatus of claim 42, wherein the mute period includes a

2 duration from the track start point to the end of the AOBU with mute data, and the

3 mute period is varied by moving the location of the track start point.

1 43. The apparatus of claim 42, wherein if a mute period for the mute data
2 is longer than the duration of a single AOBU, the controller outputs information on
3 the number of the AOBUs with mute data corresponding to the mute period to the

4 write unit generator, and the write unit generator generates a number of AOBUSs with

5 mute data according to the information from the controller.
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44. The apparatus of claim 43, wherein the mute period includes a

» duration from the track start pdint to the end of the last ADBU among the AOBUs

with mute data, and the mute period is varied by moving the location of the track

start point.

45. The apparatus of claim 44, wherein the number of the AOBUs with
mute data generated by the write unit generator is determined such that the sum of
the duration of each of the AOBUSs with mute data is equal to or slightly longer than

the mute period.

46. An apparatus for reproducing data recorded in a plurality of tracks of a
recording medium, in which identification data recorded in predetermined write units
to indicate the start position of each of the tracks are read and reproduced, and
audio data recorded in write units segregated from the predetermined write units of

the identification data are read and reproduced.

47. The apparatus of claim 46, wherein the identification data recorded in

at least one write unit at the start of each of the tracks are read and reproduced.

48. The apparatus of claim 47, wherein the audio data recorded following
the identification data in at least one write unit segregated from the at least one

write unit of the identification data are read and reproduced.

49.  The apparatus of claim 48, comprising:

a controfler for outputting a command to instruct reading of the identification
data or audio data recorded in the corresponding at least one write unit;

a reading portion for reading the identification data or audio data recorded in

the corresponding at least one write unit, according to the command from the

controller; and
a reproduction portion for receiving and reproducing the identification data or

the audio data from the reading portion.
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90.  The apparatus of claim 49, wherein the write unit includes an audio
»object unit (AOBU), and the identification data includes mute data.

51.  The apparatus of claim 50, wherein the controller outputs a
reproduction controt information corresponding to a user's input to the reading
portion; and the reading portion searches for the AOBU having a track start point in
a corresponding track, finds the location of the track start point in the found AOBU,
read data from the track start point in the corresponding track, and outputs the read

data to the reproduction portion.

52.  The apparatus of claim 51, wherein a mute period for the mute data
includes a duration from the track start point to the end of the AOBU with mute data,

and the mute period is varied by moving the location of the track start point.

53.  The apparatus of claim 52, wherein once the reading portion reads the
AOBU with the mute data and outputs the read AOBU to the reproduction portion,

the reproduction portion mutes the outputs for the mute period.

54. The apparatus of claim 53, wherein once the AOBU with mute data is
read by the reading portion, the controller outputs a mute command to the
reproduction portion, and the reproduction portion performs a mute operation

according to the mute command from the controller.
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