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(57) An audio dubbing system which is composed of an MD recorder 5 capable of recording digital data
obtained by converting audio signals of respective tracks from one or plural CD(s) onto MD, and a personal
computer 1 for causing the MD recorder 5 to record the digital audio signals, and in which the personal
computer 1 is connected with a CD-ROM drive 12 for reading the audio signals from the CD(s) as digital data
and with a hard disk 13 for storing the digital data read by the CD-ROM drive 12.
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FIG. 4
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FIG. 6
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2340293

AUDIO DUBBING SYSTEM,
DIGITAL AUDIO RECORDER AND RECORDING MEDIUM

The present invention relates to an audio dubbing system
utilizing recording media such as MD, writable CD or DVD on
which digital data can be recorded by a personal computer, a
digital audio recorder as a component of the audio dubbing
system and a recording medium on which computer programs to
be used for a personal computer are recorded.

An MD (Mini Disk), which is a magneto-optical disk on
which information obtained by converting music into digital
data, is mainly in common use. An MD is put on the market in
such a state that digital information such as music
information is previously recorded on an optical disk or in a
state of a so-called free maéneto—optical disk on which a
user can record desired digital information using an MD
recorder. Therefore, there are a lot of users who buy such a
free disk and create an original MD, on which desired musical
pieces (tracks) are recorded in a desired order, using
digital recording media such as MD, CD and DAT as well as
analog recording media such as a record and audio cassette
tape on which music information has been already recorded as

a source of dubbing, and reproduce and listen to the original
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MD in/to a portable or car-stored MD reproducing apparatus.

In the case where users utilize the MD in the above
manner, a free recordable disk is set into a recorder (MD
deck) which can execute recording on MD and a CD is set into
a reproducing apparatus connected with the recorder, for
example, a CD player so that dubbing is executed. At this
time, a troublesome operation is not required in the case
where one whole CD is dubbed directly onto an MD, but in the
case where one or more musical pieces are selected from
plural CDs so as to be dubbed successively on one MD, namely,
a so-called original MD is created, the following troublesome
operations are required.

Namely, one or more musical pieces are selected from one
CD so as to be reproduced, and accordingly recording in an MD
deck is started. Just when the dubbing from the one CD is
completed, the recording onto the MD is temporarily stopped
(paused), and the set CD iereplaced by the other CD. When
the above operation is repeated, a plurality of musical
pieces (tracks) which are desired by the user are dubbed on
the MD. Furthermore, TOC (Table Of Contents) is rewritten so
that the order of the musical pieces (tracks) can be
rearranged to a desired order, and data such as names and
players of the respective musical pieces (tracks) are
inputted so as to be capable of being written into the TOC.

However, buttons, dials or the like of a remote controller of

2
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the MD deck are used for these operations, and thus
characters cannot be inputted by a keyboard.

In the case where these operations are performed, since
the dubbing from the CDs containing the respective pieces
(tracks) onto the MD can be executed only at actual time,
about one hour is required only for this operation, and since
the data such as names and players of the pieces are inputted
normally not by a keyboard but by the remote controller of
the MD deck, this dubbing becomes a troublesome operation.

Due to this reason, an MD deck, in which an order of
musical pieces (tracks) is rearranged, and names and players
of the pieces are inputted by a personal computer so as to be
capable of being written into TOC of an MD, has been already
put to practical use. However, even in such an MD deck,
since musical pieces (tracks) should be dubbed from a CD onto
an MD in a conventional manner, problems such that a long
time is required and dubbing should be executed while CDs are
replaced with each other are not solved.

In addition, in the case where the dubbing is executed
in the above manner, besides the recorder for a recording
medium as a dubbing destination, at least a reproducing
apparatus, which is capable of reproducing a digital or
analog audio signal from a recording medium and outputting

the signal through a line, is required.
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The present invention has been achieved with such points
in view and utilizes a personal computer which iIs remarkably
in common use so as to solve the above problems.

More concretely, an object of the present invention is
that a dubbing system is structured by combining a personal
computer equipped with a reading apparatus such as a CD-ROM
drive capable of reading information recorded on a recording
medium such as a CD and a digital audio recorder such as an
MD deck which can execute reproduction, stop (pause), rewind,
recording, editing and the like from the personal computer
utilizing a software. As a result, a reproducing apparatus
is not necessary, and when desired musical pieces (tracks)
are selected from musical pieces (tracks) read from plural
recording media on a display of the personal computer so as
to be recorded on one recording medium, an original recording
medium which is desired by én user can be created easily.
Moreover, another object of the invention is to provide a
recording medium on which a computer program for such a
personal computer are recorded.

An audio dubbing system of the present invention
including a computer for outputting a series of audio signals
and control signals which instruct starting and end of
recording the audio signals; and a digital audio recorder for

recording the series of audio signals outputted from the
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computer as digital data in one unit onto a recording medium
according to the control signals outputted from the computer.

In such audio dubbing system of the present invention,
since a series of audio signals outputted from the computer
are recorded by the digital audio recorder onto a recording
medium as digital data in one unit according to the control
signals outputted from the computer, the dubbing is possible
by outputting the audio signals from the computer.

In addition to the above constitution, in an audio
dubbing system of the present invention, the computer
comprising reading means for reading the audio signals as
digital data; and storing means for storing the digital data
read by the reading means.

In such audio dubbing system of the present invention,
when the audio signals are read and stored in the computer
previously, desired dubbing is possible.

In addition to the aboée constitution, in an audio
dubbing system of the present invention, the computer
compresses and encodes the audio signals read by the reading
means so as to store them in the storing means.

In such audio dubbing system of the present invention, a
use capacity of a storage capacity in the storing means of
the computer is suppressed.

In addition to the above constitution, in an audio

dubbing system of the present invention, the computer outputs
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the digital data stored in the storing means as analog or
digital audio signals in actual time.

In such audio dubbing system of the present invention,
the audio signals can be recorded by a normal recorder in
actual time.

In addition to the above constitution, an audio dubbing
system of the present invention, the computer expands and
decodes the digital data stored in the storing means so as to
output them as analog or digital audio signals.

In such audio dubbing system of the present invention, a
use capacity of the storage capacity in the storing means of
the computer is suppressed.

In addition to the above constitution, in an audio
dubbing system of the present invention, the computer
comprising recording time calculating means for calculating a
total recording time of the data stored in the storing means
as audio signals; and judgiﬁg means for judging as to whether
or not the digital audio recorder can execute recording onto
a recording medium based on the total time calculated by the
recording time calculating means.

In such audio dubbing system of the present invention,
the dubbing can be executed within a range of a capacity of
the recording medium as the dubbing destination.

In addition to the above constitution, in an audio

dubbing system of the present invention, when the reading
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means reads the audio signals as digital data from the
recording medium, the computer makes the reading means read
also content information representing contents of the series
of audio signals, and makes the storing means store the
content information thereon.

In such audio dubbing system of the present invention,
the respective pieces of the content information can be
reused in the computer.

In addition to the above constitution, in an audio
dubbing system of the present invention, the reading means is
a disk drive, and the digital audio recorder is an VD
recorder.

In such audio dubbing system of the present invention,
desired dubbing can be executed from plural music CDs to one
MD.

Further, a digital audio recorder of the present
invention records a series df audio signals outputted from a
computer as digital data in one unit on a recording medium
according to control signals which instruct starting and end
of recording outputted from the computer.

In such a digital audio recorder of the present
invention, since the audio signals are recorded on a
recording medium according to control signals which instruct
starting and end of recording outputted from the computer,

the dubbing is executed in a state which is previously
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created by using the computer.

Further, the present invention provides a computer
readable recording medium which records computer program for
causing a computer to read a series of audio signals recorded
on one recording medium or plural recording media in one unit
and to control a digital audio recorder so that the audio
signals in one unit or plural units are selectively recorded
on a recording medium set into the digital audio recorder,
the computer program including: computer readable program
code means for causing a computer to read the audio signals
recorded on the individual recording media therefrom as
digital data; computer readable program code means for
causing a computer to write and store the data read from the
recording media in a storage device on which writing/reading
is possible by a computer; computer readable program code
means for causing a computer to accept selection of data in
desired unit from the data Sfored in the storage device;
computer readable program code means for causing a computer
to create a virtual recording medium in which the data of the
selected unit are a unit of the audio signals to be recorded
on the recording medium; computer readable program code means
for causing a computer to read the data of each unit
composing the virtual recording medium from the storage
device; and computer readable program code means for causing

a computer to record the data read from the storage device as
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the audio signals onto the recording medium.

In addition to the above constitution, the computer
readable recording medium further includes computer readable
program code means for causing a computer to compress and
encode the read digital data and write and store the digital
data in the storage device; and computer readable program
code means for causing a computer to expand and decode the
compressed and encoded data read from the storage device.

In addition to the above constitution, the recording
medium of the present invention, further includes computer
readable program code means for causing a computer to
calculate a total recording time of the data stored in the
storage device as the audio signals; and computer readable
program code means for causing a computer to judge as to
whether or not recording on the recording medium is possible
based on the calculated total time.

In addition to the abové constitution, the recording
medium of the present invention, further includes computer
readable program code means for causing a computer to accept
an instruction to rearrange an arrangement order of the units
of the audio signals composing the virtual recording mediuq;
and computer readable program code means for causing a
computer to rearrange the arrangement order of the units of
the audio signals according to the accepted instruction.

In addition to the above constitution, the recording

9
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medium of the present invention, further includes computer
readable program code means for causing a computer to accept
input of text data as content information representing
contents of the audio signals of each unit composing the
virtual recording medium; and computer readable program code
means for causing a computer to create the content
information according to the inputted text data.

In addition to the above constitution, the recording
medium of the present invention, further includes computer
readable program code means for causing a computer to read
the information representing the contents of each unit of the
audio signals from the recording medium, and to write and
store the information as the content information on the
storage device.

When the programs recorded on the recording medium are
installed in a computer, the above-mentioned audio dubbing
system is realized by a genefal purpose computer.

The above and further objects and features of the
invention will more fully be apparent from the following

detailed description with accompanying drawings.

FIG. 1 is a schematic drawing showing a constitutional
example of a whole audio dubbing system of the present

invention;

10
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FIG. 2 is a block diagram showing an internal
constitutional example of a personal computer which is a
component of the audio dubbing system of the present
invention;

FIG. 3A, FIG. 3B, FIG. 3C and FIG. 3D are schematic
drawings showing an operational procedure by the audio
dubbing system of the present invention;

FIG. 4 is a schematic drawing showing an operational
procedure by the audio dubbing system of the present
invention;

FIG. 5 is a flow chart showing the operational procedure
by the audio dubbing system of the present invention;

FIG. 6 is a flow chart showing the operational procedure
by the audio dubbing system of the present invention;

FIG. 7 is a schematic drawing showing contents of
program codes recorded on a recording medium of the present
invention; and ‘

FIG. 8 is a schematic drawing showing contents of
program codes recorded on a recording medium of the present

invention.

There will be described below embodiments of the present
invention with reference to the drawings. Here, in the

following embodiments, a personal computer is utilized as a
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computer, and a music CD as a recording medium which is set
into a CD-ROM drive as a disk drive of the personal computer
is used as a source and musical pieces are to be dubbed onto
an MD as a recording medium which is set into a portable MD
recorder as a digital audio recorder.

FIG. 1 is a schematic drawing showing a constitutional
example of a whole dubbing system of the present invention.
In FIG. 1, a reference numeral 1 denotes a personal computer,
and 5 denotes a portable MD recorder having recording and
reproduction functions. Here, the personal computer 1 and
the MD recorder 5 are connected with each other via a control
signal line CL for transmitting a control signal for
controlling the MD recorder 5 by a software installed in the
personal computer 1, and via a data signal line DL for
transmitting data to be recorded such as an audio signal and
TOC from the personal computer 1 to the MD recorder 5.
However, one signal line can be used in common as both the
signal lines CL and DL.

In addition, the personal computer 1 is provided with a
flexible disk drive (FDD) 11 and a CD-ROM drive (CDD) 12 for
reading recorded contents (program codes) from a flexible )
disk FD or a CD-ROM CD on which a computer program PG is
recorded. Moreover, a reference numeral 13 denotes a hard
disk as non-volatile storing means, and it stores respective

program codes of the computer programs PG read from the
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flexible disk FD or CD-ROM CD.

Here, the CDD 12 serves also as reading means for
reading music information, namely, an audio signal from CD on
which the audio signal was recorded, and the hard disk 13
serves also as storing means for storing the audio signal
read by the CDD 12. Here, FIG. 1 shows a constitutional
example that the CDD 12 and hard disk 13 are contained in the
personal computer 1, but needless to say, they may be
external apparatuses connected via SCSI. Furthermore,
needless to say, instead of the hard disk 13, another storage
apparatus such as an internal RAM may be used.

Here, a reference numeral 15 denotes a CRT display as
displaying means, and reference numerals 16 and 17 denote
respectively a keyboard and mouse as inputting means and a
pointing device. However, needless to say, various recording
media other than the flexible disk FD and CD-ROM CD may be
utilized. :

FIG. 2 is a block diagram showing an example of an
internal constitution of the personal computer 1, a CPU 10 is
connected with the FDD 11, CDD 12, a drive (HDD) 130 of the
hard disk 13, a CRT display 15 and the like via a bus 20. ]
Moreover, the keyboard 16 and mouse 17 are connected with the
bus 20 via an interface (I/0) 14, and the MD recorder 5 is
also connected with the bus 20 via the interface 14. Here,

reference numerals 18 and 19 denote respectively RAM and ROM

13
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as storing means.

The program codes of the computer programs PG, which
were read from the flexible disk FD by the FDD 11 or from the
CD-ROM CD by the CD-ROM drive 12, are written into the hard
disk 13 by the HDD 130, for example, and are temporarily
stored therein. When the program codes of the computer
programs PG are executed, the program codes are read from the
hard disk 13 by the HDD 130 so as to be transmitted to the
RAM 18 and stored therein.

Here, the flexible disk FD and/or CD-ROM CD are used as
the recording medium for the computer programs PG, but the
recording medium is not limited to them, so needless to say,
a magnetic tape, magneto-optical disk and the like can be
also utilized by combining them with a suitable drive
(reading means).

The following will describe an operation of the audio
dubbing system of the preseﬁt invention having the
above-mentioned structure with reference to FIG. 3 through
FIG. 6. Here, FIG. 3 and FIG. 4 are schematic drawings
showing a procedure for dubbing from a music CD to MD by
means of the dubbing system of the present invention, and _
FIG. 5 and FIG. 6 are flow charts showing the processing
procedure by the personal computer 1. Here, the following
examples show a case where a user selects desired musical

pieces (tracks) from four CDs on which plural musical pieces
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(tracks) are recorded so as to dub the selected tracks onto
one MD.

At first, as shown in FIG. 3A, when the user sets a
desired one CD (hereinafter, referred to as CD (1)) among the
four CDs into the CD-ROM drive (CDD) 12 of the personal
computer 1, all the information recorded on the CD (1),
namely, audio signals (hereinafter, CON (1)) and track
information (hereinafter, TI (1)) of the plural musical
pieces (tracks) are read (step S11), and are compressed and
encoded so as to be recorded on the hard disk 13 and retained
therein (step S12). The information of one unit, which is
read from one CD and recorded on the hard disk 13 in such a
manner, is called as a virtual CD. Therefore, the virtual
CD, which is read from the first CD (1) and retained in the
hard disk 13, is represented by a reference numeral 13-1.
Here, track numbers and recording times of the musical pieces
(tracks) recorded on the resbective CDs are recorded in the
track information TI.

In the similar manner, as shown in FIG. 3B, FIG. 3C and
FIG. 3D, information recorded on second, third and fourth CD
(2), CD (3) and CD (4) are also read (step S13), and the
respective pieces of information are retained in the hard
disk 13 as virtual CDs 13-2, 13-3 and 13-4. Needless to say,
the virtual CDs 13-2, 13-3 and 13-4 include respectively

audio signals CON (2), CON (3) and CON (4), and track

15
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information TI (2), TI (3) and TI (4) of the musical pieces
(tracks) recorded on the respective CDs.

Here, in the present embodiment, when the audio signal
is read from CD by the CD-ROM drive 12 and recorded on the
hard disk 13, the audio signal is compressed and encoded byv
various methods. This is because data of about 600 MB are
generally recorded on a music CD, and thus in the case where
all the contents of the four CDs are recorded on the hard
disk 13 like the present embodiment, a data amount becomes
not less than about 2 GB and a use capacity of the hard disk
13 is suppressed

After all the pieces of information recorded on the four
CDs are written and retained in the hard disk 13, and the
virtual CDs 13-1, 13-2, 13-3 and 13-4 are created in the
above manner, a virtual original MD is created (step Sl4).
The procedure for creating this virtual original MD is shown
in the flow chart of FIG. 6.

At first, as shown in FIG. 4, since the respective
virtual CDs are displayed on the CRT display 15, track
numbers of the virtual CDs 13-1, 13-2, 13-3 and 13-4
corresponding to the musical pieces (tracks) desired by thg
user are selected (step S31). For example, as shown in the
schematic drawing of FIG. 4, in the case where the user
desires a piece of the track number 3 in the first virtual CD

(1), pieces of the track numbers 2 and 4 in the second
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virtual CD (2), pieces of the track numbers 3, 5 and 6 in the
third virtual CD (3), and pieces of the track numbers 1 and 8
in the fourth virtual CD (4), the user selects the respective
track numbers by clicking the mouse 17 on a screen of the CRT
display 15. As a result, information, which specifies the
musical pieces (tracks) corresponding to the selected,

namely, clicked track numbers in the virtual CDs, is written
in TOC (V) of the virtual original MD (step S32). However,
the track numbers in the virtual original MD and recording
times of the selected tracks are displayed on the CRT display
15.

At this time, every time one musical piece (track) is
designated, the recording time of the virtual original MD is
added up (step S33), and a judgment is made as to whether or
not the recording time exceeds 60 minutes (or 74 minutes)
which is a recordable time of the MD set into the MD recorder
5 (step S34). When the recafding time of the virtual
original MD exceeds 60 minutes (or 74 minutes) (”YES” at step
S35), this state is displayed on the CRT display 15. As a
result, when the user performs a predetermined operation, a
desired track can be deleted (step S39). )

When the above steps are repeated and the selection of
tracks is completed, in other words, the selection of the
musical pieces (tracks) is completed ("YES” at step S33),

names, players of the pieces and the like can be inputted

17
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according to the respective tracks of TOC in the virtual
original MD by using the keyboard 16 of the personal computer
1 (step S36). However, in the case where when the audio
signal is read from the CD to the hard disk 13, text
information such as the names, players of the pieces and the
like have been already included in the tracks respectively,
just when the respective tracks are selected, the information
(names, players of the pieces and the like) are displayed on
the corresponding tracks of TOC of the virtual original MD on
the CRT display 15. Therefore, the information can be
directly reused or processed so as to be reused. As such a
CD, ”“CD plus” or “Enhanced Music CD” are known.

Further, when the individual tracks are dragged and
dropped by the mouse 17 in TOC of the virtual original MD
displayed on the CRT display 13, the order of the pieces can
be rearranged (step S37).

Since TOC of the virtual original MD is created (step
S38) and the virtual original MD is finished in the above
manner, when the user directs starting of the dubbing by
means of the operation of the keyboard 16 or mouse 17 ("YES”
at step S15), a recording start signal 1is outputted from the
personal computer 1 to the MD recorder 5 via the control
signal line CL (step S16), and the data of TOC of the virtual
original MD and sound data of the musical pieces (tracks)

corresponding to the contents of the TOC are read from the

18
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hard disk 13 so as to be outputted to the MD recorder 5 via
the data signal line DL (step S17). As a result, in the MD
recorder 5, the audio signal outputted from the personal
computer 1 is converted into digital data which conform to a
format for MD so as to be recorded on the set MD.

However, needless to say, the sequence returns from the
step S15 to the step S14 so that the virtual original MD can
be created again.

Here, in the case where the data of the musical pieces
(tracks) are compressed and stored in the hard disk 13, the
data are expanded and restored in the personal computer 1 so
as to be outputted to the MD recorder 5. Moreover, since it
1s necessary to input an audio signal to the MD recorder 5 at
actual time, the above data expanding and restoring process
should be executed without interruption.

Since output of one musical piece, namely, an audio
signal for one track is comﬂleted ("YES” at step S18), when a
next track exists ("YES” at step S19), a temporary stop
(pause) signal is outputted from the personal computer 1 via
the control signal line CL (step S20) so that the sequence is
returned to the above step S16 with a suitable interval. ]
When the steps S16 through 20 are repeated, the audio signals
of the tracks previously selected as tracks of the virtual
original MD are outputted from the personal computer 1 so aé

to be recorded on the MD by the MD recorder 3.
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When all the audio signals of the tracks selected as the
tracks of the virtual original MD are outputted from the
personal computer 1 to the MD recorder 5 ("NO” at step S19),
an end signal is outputted (step S21) from the personal
computer 1 via the control signal line CL, and then the TOC
data are outputted via the data signal line DL (step $22).

As a result, the MD recordér 5 writes the TOC data into TOC
of the set MD. Thereafter, eight pieces are selected from
the four CDs so as to be recorded on one MD, and thus the
original MD is created.

Here, the above mentioned number of CDs as dubbing
sources and number of pieces are one example, so they are not
limited as long as they are within a maximum vale of a number
of tracks capable of being recorded in MD within a MD
recordable time. Moreover, the above embodiment described
the example of the dubbing from CD to MD. Not only digital
data recorded on CD, MD, DCT, DAT, DVD and the like but also
data of sound tracks of a record, analog audio tape, LD
(Laser Disk) and video tape, and data which is obtained by
converting a sound and the like of television or radio
broadcasting into digital data can be utilized as informat{on
in the dubbing sources as long as they can be captured as
digital data into the personal computer. Not only an MD
recorder but also recorders such as DAT, writable CD (CD-R,

CD-RW) and DVD can be utilized as the dubbing destination.
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FIG. 7 and FIG. 8 are schematic drawings showing
contents of the computer programs PG recorded on a flexible
disk FD as one example of the recording medium of the present
invention.

On the flexible disk FD shown in FIG. 7, the following
program codes, which compose computer programs for causing
the personal computer 1 to selectively record desired one or
plural track(s) of audio signals included in one or plural
CD(s) onto one MD, are recorded. Namely, these codes are: a
program code (PCl1) for causing the personal computer 1 to
read the audio signals of tracks recorded on the individual
CDs therefrom as digital data; a program code (PC12) for
causing the personal computer 1 to store the data read from
the CDs onto the hard disk 13; a program code (PC13) for
causing the personal computer 1 to accept selection of a
desired one or plural track(s) from the data stored on the
hard disk 13; a program code (PC14) for causing the personal
computer 1 to create the virtual original MD in which the
data of the selected tracks are used as tracks of the audio
signals to be recorded; a program code (PC13) for causing the
personal computer 1 to read the data of the tracks composi?g
the virtual original MD from the hard disk 13; and a program
code (PC16) for causing the personal computer 1 to output the
data read from the hard disk 13 as the audio signals to the

MD recorder 5 and record them on the MD.
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In addition, on the flexible disk FD, a program code
(PC21) for causing the personal computer 1 to compressed and
encode the read digital data and store tfiem onto the hard
disk 13, and a program code (PC22) for causing the personal
computer 1 to expand and decode the compressed and encoded
data stored on the hard disk 13 and read them are further
recorded.

Furthermore, on the flexible disk FD, a program code
(PC31) for causing the personal computer 1 to calculate a
total recording time of the data of the tracks stored on the
hard disk 13 as the audio signal, and a program code (PC32)
for causing the personal computer 1 to judge as to whether or
not the recording to MD is possible based on the calculated
total time are further recorded.

Further, on the flexible disk FD, a program code (PC41)
for causing the personal computer 1 to accept an instruction
to rearrange the order of tﬁe audio signals of the tracks
composing the virtual original MD, and a program code (PC42)
for causing the personal computer 1 to rearrange the order of
the audio signals according to the accepted instruction are
further recorded.

In addition, on the flexible disk FD, a program code
(PC51) for causing the personal computer 1 to accept input of
text data as TOC information of the audio signals of the

tracks composing the virtual original MD, and a program code

22



10

20

(PC52) for causing the personal computer 1 to create TOC
according to the inputted text data are further recorded.

Moreover, on the flexible disk FD, a program code (PC61)
for causing the personal computer 1 to read information
representing the contents of the audio signals of the tracks
from the CD, and store the information as TOC information
onto the hard disk 13 is further recorded.

In the case where the flexible disk FD as a recording
medium on which such program codes were recorded is set into
the FDD 11, the program codes recorded on the flexible disk
FD are temporarily stored on the hard disk 13. Then, the
program codes are read from the hard disk 13 as the need
arises so as to be stored on the RAM 18, and they are
executed successively by the CPU 10 so that the personal
computer 1 is operated as shown in the flow charts of FIG. 5
and FIG. 6.

Here, the above embodimént described the example that
music is recorded in track unit onto MD as a digital
recording medium by using the MD recorder as a digital audio
recorder. However, besides the MD recorder, a CD recorder,
DVD recorder, DAT recorder and the like which are capable gf
executing the recording onto a digital recording medium may
be used, and an audio signal other than music may be recorded
as long as it is recorded in track unit. Moreover, the above

embodiment described the example that a music CD is used as a
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dubbing source, but various analog and digital sources can be
utilized as long as data therein can be read as digital data
by a computer.

According to the audio dubbing system, digital audio
recorder and recording medium of the present invention, since
one digital audio recorder and personal computer can compose
the dubbing system, it is not necessary to prepare an extra
digital audio apparatus for dubbing.

In addition, audio signals (tracks) in desired unit of a
desired digital medium, more concretely, musical pieces are
combined so that an original digital recording medium such as
an MD can be created easily by operating the personal
computer.

Furthermore, the information representing the contents
of the tracks, i.e., so-called TOC can be created and
rewritten easily, and the arrangement order of the tracks can
be changed easily.

In addition, in the case where compressed and encoded
data are stored in storing means such as a hard disk in the
computer, a use capacity of the storing means can be
suppressed. i

Further, since a total recording time of audio signals
to be dubbed is calculated in the computer, the dubbing can
be executed within a range of the capacity of a recording

medium as a dubbing destination.

24



10

Further, when audio signals are read as digital data
from a recording medium as a dubbing source such as CD, since
content information representing the contents of the audio
signals is also read and stored in'storing‘means, the content
information can be reused in the computer.

In addition, in the case where a CD-ROM drive and MD
recorder of the computer are used, desired dubbing can be
executed from plural music CDs to one MD.

Further, according to the recording medium of the
present invention, when the programs recorded on the
recording medium are read by a general-purpose computer, the
computer composing the above-mentioned dubbing system can be

realized.



CLAIMS

1. An audio dubbing system, including:

a computer for outputting a series of audio signals and
control signals which instruct starting and end of recording
the audio signals; and

a digital audio recorder for recording the series of
audio signals outputted from said computer as digital data in
one unit onto a recording medium according to the control

signals outputted from said computer.

2. The audio dubbing system as set forth in Claim 1,
wherein said computer comprising:

reading means for reading the audio signals as digital
data; and

storing means for storing the digital data read by said

reading means.

3. The audio dubbing system as set forth in Claim 2,
wherein said computer comprising:

recording time calculating means for calculating a total
recording time of the data stored in said storing means as_
audio signals; and

judging means for judging as to whether or not said
digital audio recorder can execute recording onto a recording

medium based on the total time calculated by said recording
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time calculating means.

4. The audio dubbing system as set forth in Claim 3,
wherein said computer expands and decodes the digital data
stored in said storing means so as to output them as analog

or digital audio signals.

5. The audio dubbing system as set forth in Claim 2,
wherein said reading means is a disk drive, and said digital

audio recorder is an MD recorder.

6. The audio dubbing system as set forth in Claim 2,
wherein said computer compressing and encoding the audio
signals read by said reading means so as to store them in

said storing means.

7. The audio dubbing s&stem as set forth in Claim 2,
wherein said computer outputs the digital data stored in said

storing means as analog or digital audio signals in actual

time.

8. The audio dubbing system as set forth in Claim 7,
wherein said computer comprising:

recording time calculating means for calculating a total

recording time of the data stored in said storing means as
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audio signals; and .

judging means for judging as to whether or not said
digital audio recorder can execute recording onto a recording
medium based on the total time calculated by said recording

time calculating means.

9. The audio dubbing system as set forth in Claim 2,
wherein when said reading means reads the audio signals as
digital data from the recording medium, said computer makes
said reading means read also content information representing
contents of the series of audio signals, and makes said

storing means store the content information thereon.

10. A digital audio recorder for recording a series of
audio signals outputted from a computer as digital data of
one unit in a recording medium according to control signals

which instruct starting and end of recording outputted from

said computer.

11. A computer readable recording medium which records
computer programs for causing a computer to read a series of
audio signals recorded on one recording medium or plural
recording media in one unit and to control a digital audio
recorder so that the audio signals in one unit or plural

units are selectively recorded on a recording medium set into
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said digital audio recorder, said computer program including:

computer readable program code means for causing a
computer to read the audio signals recorded on the individual
recording media therefrom as digital data;

computer readable program code means for causing a
computer to write and store the data read from the recording
media in a storage device on which writing/reading is
possible by a computer;

computer readable program code means for causing a
computer to accept selection of data in desired unit from the
data stored in said storage device;

computer readable program code means for causing a
computer to create a virtual recording medium in which the
data of the selected unit are a unit of the audio signals to
be recorded on the recording medium;

computer readable program code means for causing a
computer to read the data ofueach unit composing the virtual
recording medium from said storage device; and

computer readable program code means for causing a
computer to record the data read from said storage device as

the audio signals onto the recording medium.

12. The computer readable recording medium as set forth
in Claim 11, further including:

computer readable program code means for causing a
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computer to compress and encode the read digital data and
write and store the digital data in said storage device; and
computer readable program code means for causing a

computer to expand and decode the compressed and encoded data

read from said storage device.

13. The computer readable recording medium as set forth
in Claim 11, further including:

computer readable program code means for causing a
computer to calculate a total recording time of the data
stored in said storage device as the audio signals; and

computer readable program code means for causing a
computer to judge as to whether or not recording on the
recording medium is possible based on the calculated total

time.

14. The computer readable recording medium as set forth
in Claim 11, further including:

computer readable program code means for causing 2
computer to accept an instruction to rearrange an arrangement
order of the units of the audio signals composing the virt?al
recording medium; and

computer readable program code means for causing a
computer to rearrange the arrangement order of the units of

the audio signals according to the accepted instruction.
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15. The computer readable recording medium as set forth
in Claim 11, further including:

computer readable program code means for causing a
computer to accept input of text data as content information
representing contents of the audio signals of each unit
composing the virtual recording medium; and

computer readable program code means for causing a
computer to create the content information according to the

inputted text data.

16. The computer readable recording medium as set forth
in Claim 11, further including:

computer readable program code means for causing a
computer to read the information representing the contents of
each unit of the audio signals from the recording medium, and

to write and store the information as the content information

on said storage device.

17. An audio dubbing system substantially as hereinbefore described with
reference to and as shown in the accompanying drawings.

18. A computer readable recording medium substantially as hereinbefore

described with reference to and as shown in the accompanying drawings.
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