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ABSTRACT OF THE DI SCLOSURE

| A method for transferring audio data and audio-
ralated Iinformation includes: a generation step of
generating second andio data from first audio data; a
transmission step of transmitting the second audio data and
audio-related information associated with the sscond audio

data; and a reception step Oof receiving the sacond audio
data and the audio-related information., wherein Tthe
audio-related information includes information

represantilng a sampling frequency of the first audio data.
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APPARATUS AND METHOD FOR AUDIO DATA/AUDIO-RELATED INFORMATION
TRANSFER

BACKGROUND OF THE INVENTION

1. FIELD OF THE INVENTION:
The present invention relates to a method and
apparatus for digitally transferring audio data and audio-

related information.

2. DESCRIPTION OF THE RELATED ART:

As used herein, "audio data" is distinguished from
"audio-related information". The "audio data" is the
information representing the actual sounds to be reproduced.
The "audio-related information" is defined as any information
that does not directly represent the actual sounds ., be
reproduced, e.g., (category codes, source numbers, and

channel numbers.

Conventional methods for digitally transferring audio
data and audio-related information are based on, for example,

international standards such as IEC60958 and IEC61937.

IEC60958, which 1s used for transferring 2-channel
linear PCM data, 1s used in a wide range of digital data
transfer applications including CDs and DVDs. TIEC61937 1is
used for the transfer of data other than linear PCM data,
such as compressed data (e.g., data compressed according to
the MPEG standards). In recent vyears, IEC61937 is used in
applications where the multi-channel audio outputs from a DVD

apparatus are utilized for reproduction by an external

decoder amplifier connected to the DVD apparatus.

The aforementioned conventional methods for
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transferring audio data and audio-related information aim
at simply reproducing the transferred audio data.

In recent years, frequencies such as 96 kHz, up to
192 KH2, are adopted as sampling fregquencies for DVDs and
the like. |

However, the aforecmentioned convent’ion‘al‘ transfer

atandards do not support sampling frequencies such as 96 kHz
and 192 kHz. Therefore, when a player is connected to an
external apparhtus. the original audio data is subjected
To a down sampling process or the like for converting the
sampling fremxéncy to 48 XHZ before transfey. In this case,
howevex, there is a problem in that the external apparatus

receiving the transferred data is not aware of the value

of the sampling frequency at which the original audio data
was sampled. |

Flgure 5 shows an audio data transfer apparatus 100
as a conaumer-use digital audio apparatus. The audio data
transfer apparatus 100 includes an audio data
transmitter 101 for transmitting audio data and an audio
data recelver 102 for recelving the transmitrad a{:dio data,

the tranemitter 101 and the receiver 102 being

interconnacred via an audio data transfer interface 103

designed for audio data transfer.

Tables 1 and 2 show transfer oconditions for
tranaferring audio data from the audio data transmitter 101 |
in the aforementioned audio data transfer apparatus 100.

02306298 2000-04-20
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or
data transfear | data

transferred | the receliving end

procassing

down-sampling sampling fregquency | sampling frequency

after downe-sampling

sampling
convarsgion

sampling frequency ({ sampling frequency
‘after sampling | aftex sampling
| conversion converelion

Tab;a 2

Signal processing or Monitoring ability ,
data transfer procesainc

down~sampling -
up-sampling - possible |

1/N times speed transfer impossible

As shown in Table 1, the transfer condirions for the
audio data transfer apparatus 100 include up-sampling,
down-gampling. sampling conversion, N times speed transfer,

02306298 2000-04-20
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1/N times speed transfer, etc., in addition to transferring
the original audio data at the originally-intanded speed.

Under up-sampling, down-sampling, sampling
converslion conditions, the sampling I'requency of the

transferred audio data differs from that of the original
audio data. However, the audio-related information which
is transferred in the conventional audic data transfer
a.pparaéua 100 does not include information concerning the
sampling frequency of the original audio data. As a result .
there is a problem in that the audio data receiver 102 cannot

obtain any information concerning the sampling trequéncy
of the orlginal audic data.

Under conditions where audio data is transferred at
an N times transfer Speed or a 1/N times tranafer speed,
the sampling frequency of the original audio data is
retalned: however, the audlio data receiver 102 cannot
monitor the transferred data as it ig (see Table 2). In

order to properly monitor the audio data transferred under
N times transfer or 1/N times transfer conditions, it 1s

necessary to reproduce the audioc data at an N times or 1/N

times speed, or to reproduce the audio data at the sampling

frequency of the original audio data while storing the
transferred audio data in large memories. In the case of

non-PCM data, subjecting the transferred data to a decoding
pProcess which does not involvVe some special measures would
result 1in the audio information being reproduced with

unwanted :I.nterrﬁptions because the audio data receiver 102
often cannot perform the decoding process in time.

Fignare 6 illustrates an example of a conventional
audio data/audic-related information recording format 300.

02306298 2000-04-20
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As shown in Figure 6, the conventlional audio
data/audio-related information recording format 300

contains no information indicating the sampling frequency

of the origlinal audio data or no information indlcating the
Transfer speed of the transferred audio data. Hence, it is

impoesibla for the audioldata receiver 102 to detect the:

sampling frequency of the original audio data or the transfer
speed of the transferred audio data.

SUMMARY OF THE INVENTION

According to one aspect of the present invention,
therc is provided a method for transferring audio data ana

audio-related informatlon, comprising: a generarion step -
of generating second audio data from first audio data: a
transmission step of transmitting the second audio data and
audlo-related information associated with the second audio
data:; and a reception step of receliving the second audio

data and the audio-related information, wherein the
andlio-related information includes information
representing a sampling fregquency of the first audioc data.

- In one embodiment of thé invention, the transmission

step comprises a converaion step of converting the sampling
frequency of the first audio data into a sampling frequency
which 1ls sultable for reproduction at the reception STap.

In another embodiment of the invention, the
conversion step comprises a down-sampling.

In still anothor embodiment of the invention, the
conversion step comprises an up-sampling.

02306298 2000-04-20
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In still another embodiment of the invention, thé
conversion step comprises a sampling conversion.

In still another embodiment of the inventlion. the

reception atep comprises displaving the sampling frequency
of the first audio data on a display.

Alternatively, thera 18 provided a method for
Lransferring audio data and audio-related information,
comprising: a transmission step of transmitting the audio
data and audlo-related information associated with the audio

data; and a reception step of recelving the audio data and

the audio-related information, wherein the audio-related

information includes monitor information indicating

whether or not the audio data ia capable of being monitored
in the reception step.

in one embodiment of the invention, the receptian

Step comprises displaying the monitor information on a
display.

In another embodiment of the invention, the method
further comprises a muting step of muting the audio data

1T the monitor information indicates that the audio data

18 not capable of being monitored in the reception step.

Alternatively., therec is provided a method for
transferring audio data and audio-related information,
comprilsing: a transmlssion step of transmitting the audio

data and audio-ralated information agsociated Wwith the audio
data; and a reception step of receiving the audio data and

the audio-related information, wherein the audio-related
information includes information representing a transfer

02306298 2000-04-20
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speed of the audio data.

| | in one embodiment of the invention, the reception
step comprises displaying tha transfer speed on a display.

According to another aspect of the present invention,
there is provided an audio data/audio-related information
transfer apparatus for transferring audio data and
audio-related information, comprising: a transmitter for

10 tranamitting second audio data and audio-related
information assoclated with the second audio data, the
second audlio data being generated from first audio data:

-and a recelver for receiving the second andio data and the
audio-~related informatilion, ﬁharain The audio-related

15 ' information includes information representing a sampling
frequency of the first audio darta.

In one embodiment of the invention, the transmitter

converts the samplling froquonay' of the firast audio data into

20 a sampling fregquency which is suitable for reproduction by
- the receiver. |

In another embodimenf of the l1nvention, wharéin the

transmitter performs a down-sampling for the sampling
25 frequency of the first audio data.

In still another embodiment of the invention, the
transmitter performs an up-sampling for the sampling
frequency of the first audio data. |

30 o | |
o In s8till another embodimont of the invention, the

transmitter peffo::ms a sampling conversion for the sampling
frequency of the first audio data.

CA 02306298 2000-04-20
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In still another embodinicnt of the invention. the

recelver comprilses a display for displayinglthe sampling
frequency of the first audio data.

Alternatively, there is provided an audio
data/audio-related information transfer apparatus for
transferring audio data and audio-related information,

comprising: a transmitter for transmitting audio data and
10 audio-related information associatcd with the audioc data:

and a receiver for receiving the audio data and the
audio-related information, wherein the audio~related
information i1includes monitor information indicating

whether or not the audio data is capable of being monitored
15 by the receiver.

In one embodiment of thq invention, the raceiver
comprises a qlsplay for digplaying the monitor information.

20 In another embodiment of the invention, the audio
data is muted if the monitor information indicates that the

audio data ia not capable of being monitored by the receiver.

Alternatively, there is ©provided an audio
25 data/audlo-related information transfer apparatus for
transferring audio data and audio-related information,
comprising: a transmitter for transmirtting audioc data and

audio-'relatad information associated with the audio data:

and a receiver for receiving the audio data and the
30 audio-related information, wherein the audioc-related

information includeszs information represcnting a tranafer
apqed of the audic data.

CA 02306298 2000-04-20
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In one embodiment of the invention, the receiver
comprises a display for displaying the transfer speed.

Accordlng to another aspect of the presant invention,
5 there i1s provided a transmitter for transmitting secona

audio data and audio-related information as sociated with
the second audio data, the second audlo data belng generated
from £irst audio data, wherein the audio-related information

10

In onec embodiment of the invention, the transmitter
converts the sampling frequency of the flrst audio data into

a sampling frequency which is auitable”for reproduction by
15 the roqoiver.

In another embodiment of the 1nvonﬁ::l.otx. tThe
transmitter performs a down-gampling for the sampling
frequency of the first audio data.

20
In still another embodiment of the invention, the
transmitter performs an up-sampling - for the sampling
frequency of the first audio data. '
25  In still another embodiment of the invention, the

transmitter performs a sampling conversion for the sampling
frequency of the first audio dara.

According to another aspect of the Present invention,
30 there is provided a transmitter for transmitting audio data
- and audlo-related information associated with the audio data,
wherein the audio-related information includes monitor
information indicating whether or not the audio data is

CA 02306298 2000-04-20
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capable of being monitored by the receiver.

Alternatively, thers is provided a transmitter for

tranmitting audio data and audio-related information

5 ASsoclated with the audio data, wherein the audio-related

information includes information representing a transfer
speed of the audio data. '

According to another aspect of the present invention ,
10 there is provided a receiver for receiving second audio data

and audio'-relatad information assocliated with the sacond
audio data, the second audio data being generated £from £irst

audlio data and transmitted from a transmitteaer, wherain
the audlo~related linformation includas Iinformation
15 representing a sampling frequenay of the first audio data.

In one embodiment of the invention, the receiver

comprises a dieplay for dlsplaying the sampling frequency
of the first audio data.
20

Alternatively, there i»s provided a2 receiver for
recelving audio data and audio-related information
assoclated with the audioc data, wherein the audio~related

information 1includes monitor information indicating

25 whether or not the audio data 1s capable of being monitoread
by the receiver.

In one embodiment of the invention, the receiver

comprises a display for displaying the monitor information.
30 .

In another embodiment of the invention, the audio
data is mutced if the monitor information indicates that the

audio data is not capable of being monitored by the receiver.

CA 02306298 2000-04-20
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Altarnativeiy. there iz provided a receiver for
recelving audio data and audio-related information
aggoclated with the audio d4ata, the audio data being

5 transmitted from a transmitter, wherein the audio-related
information includes information repreeenting a sampling
frequency of the first audio data. |

In one embodiment of the invention, the receiver
10 comprises a display for diaplaying the transfer spaesq.

Thus, the invention described herelin makes posslible
the advantage of providing a method and apparatus for
parforming 4digital transfer of aﬁd:l.o aata which involves

15 concurrently transferring information indicating a
sampling frequency, monltoring ability, and a transfer speed
of audlo data, thereby enabling a mode of audio reproduction
which is in accordance with the particular audioc data that
1 being transferred.

20
This and other advantages of the present invention
- will become apparent to those skllled in the art upon reading
and understanding the following detailed dascrifhtion with
reference 'Eo the accompanying figuraes. |
25 | |

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a block diagram illustrating an audio

data transfer apparatus according to an example of the
30 present invention. |

Figure 2 18 a dliagram illustrating an m;dio
data/audio-related information racording format according

CA 02306298 2000-04-20
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to an example of the present invention.

Flgure 3 is a flowchart illustrating a flow of steps
performed during original audio data sampling frequency
information processing according to an example of thae
present invention. ‘

Figure 4 is a flowchart i1llustrating a £flow of pteps

during monitor informarion processing acoording to an
example of the present invention.

Flgure 5 is a block diagram illustrating a
conventional ‘audio data transfer apparatus,

Figure 6 1s a diagram illustrating a conventional
audlo data/audio- rolated information recording format.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The prasent invention w:i.li be deacribvedwith respect
To an audlo data transfer method 1n accordance with the IEC

50958 oxr IEC619837 transfer standards, with reforenco to the
accompanying figures.

As for the details of the IEC 60958 and IECE1937
Ttransfer standards, see Interface for Non-linear PCM Encoded

Audlo Bitstreams Applying'13061937. for exgmple;

Figure 1 1lllustrates an audio data transfer
apparatus 10 according to an example  of <the present
invention. The audio data tranafer apparatus 10 includes
an audio data transmitter 1 for transmitting audio data and

an audilo data recelver 2 for receiving the transmitted audio

CA 02306298 2000-04-20
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data, the audio data transmitter 1 and the audio dara
recelver 2 being interconnected via an audio data trangfer
interface 3 designed for audlo data transfer. The audlo
data transmitter 1 may he a DVD playver or a set Top boﬁ: (STB).,
for axample. The audlo data receiver 2 may be an AV decoder

or a minidisk apparatus, for example. The audio data

transfer interface 3 may be a conductive cable or an optical
- £iber, for example. |

In accordance with the audioco data transfer

apparatus 10, audio data is first analyzed by a digital audio
data attribute analysis section 1ll. Then, a digital audio

data generation section 12 adds appropriate audio-related
information to the audlio data (desoribed below).

Thereafter. the audio data is modulated by a digital audio
data modulation sectlion 13, and output to the audio data

transfer interface 3 so0 as to be transferred to the audio
data receiver 2.

Figure 2 illuatraton an audio data/audio-related
information recording format 200 according to an example
of the present invention.

In the audio data/audio-related 1information
recording format 200 shown in Figure 2, sampling frequency

data of the original audio data are assigned in a region 201
spanning the 36th to 39th bite. Table 3 shows the
correspondence between the sampling frequency of the
original audio data and bit informatioen.

02306298 2000-04-20
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Table 3
Sampling frequency data of original audio data

- 0100V

In Table 3, nine sampling frequency values are

anigngd as the sampling frequency for original audio data:
sampling frequencies which are currently in common use (1.e.,

32 KHz, 44.1 kHz, and 48 kHz): frequencies twice those
values (i.e., 64 kHz, 88.2 kHz, and 96 kHz): anda frequencies

half those values (l.e., 16 kHz. 22.05 kHz, and 24 kHz).

Since rTthe audio data/audio-related information

recording format 200 (Figure 2) includes information

represonting the sampling frequenocy of the original audio
data as 1i1lustrated in Table 3, it is possible for the audio
data receiver 2 to detect the sampling freguency of the

original audio data even in the case where the audio data

to Dbe transferred are down-sampled from the sampling
fraquencie? 96 kHz and 88.2 kHz, which are adopted by the

DVD audio standards. Moreover, the audio daata/audio-
ralated information recording format 200 (Figure 2) also

02306298 2000-04-20
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supports half-rate frequencies of the MPEG?Z fregquencies,
Which ara adopted by dAigital satellite broadcast. Even in
the case where the audio data to be transferred are upe-

sampled from such frequencies, it is possible for the audio
¢ 5 data receiver 2 to detect the audio-related information

assoclated with the original audio data.

In the audlo data/audio-related information

recording format 200 (Figure '2) » monltor information 1
10 assigned in a region 202 at bit 30. For example. themoniror

information can be expressad by one bit as shown in Table 4.

¢

"Table 4
Examples of monitor bite

“ Monitoring ability

o possible
! b impossible

158

The audlo data transmitter 1 sets bit 30 to "1" 4f
it is possible to monitor the audio data, and sets bit 30
to "0" if monitoring ability is not guaranteed (e.g., if
20 it is impossible to monitor the audio data).

Furthermore. 1n the audio data/audio-relatead
information recording format 200 shown 1n Figure 2,

transfer speed information 318 assigned in a region 203
25 spanning the 32nd to 35th bits. The transfer apeed

information may be expressed by four bits as shown in Table 5 .
for example.

CA 02306298 2000-04-20
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Table 5

Pit 32 (LSB) - bit 35 (MSB)
4 times

. teoma* 2 times
"0100" | 1l/2 times

o1t 1/4 times

Since the audio data/audio-related information

5 recording  format 200 (Figure 2) includes information
representing the transfer speed information as illustrated

in Table 5, it is poasible for the audio data receiver 2

to detect the transfer speed of audio data even in the case

where the audio data is transferred ar an N tnﬁes or 1/N

10 times speed. In the case whera the audio data receiver 2
includes a data processing means which is capable of
reproaucing audio data at varylng speeds, it is possible

to vary the reproduction speed of the received audio data

on the basis of the detected transfer speed information.
15

Although Table 5 illustrates 4 timen to . 1/4 times

transfer spccds, the present invehtiOn is applicable to any
transfer speed.

20 . Referring back to Figure 1, the audia data, as well
a8 audio-related information 1nqluaing The aforementioned
additional information (e.g.., ' sampling frequency

‘Information and transfer speed informaticn), is transferred

TO the audio data receiver 2 in accaordance with the audie
25  data transfer apparatus 10.

In the audio data receiver 2, the recelved audio

CA 02306298 2000-04-20
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data and audlo-related information i1s demodulated by a
digital audio data demodulation section 21, and the
audlo-relatecd information is analyzed by an additional

information analysis section 22. Then, after the audio
data 1s processed by a data processing section 23, the audio
data 18 converted into an analog signal by a D/A converter
section 24 for output. A display data generation
section 25 generates 4dlaplay aata basad on the audio-related
information, which is displayed on a display 26.

Figure 3 is a flowchart showing a flow of steps for
a processing of the sampling frequency information of

original audio data which is performed by the audlo data
receiver 2.

At sfep 32, audio-related information including the
sampling fregquency information of original audlio data is
read by an additional information analysis section 22 of
tha audio data receiver 2. Next, at Step 33, the additional

information analysis section 22 looks up in Table 3 the bit

information reprbaont:l.ng the smpling frequency of the
original audio data that hag been read , thereby detecting

- the sampling :Erequency‘ of the original audio data. At

Step 34, the display data generation section 25 displavs

the detectcd sampling frequency of the original audio data
on the display 26.

Figure 4 1s a flowchart showing the monitor
information processing performed in the audic data

recelver 2. Speclfically., Figure 4 illustrates monitor
information processing performed in the case where the

audio-related information does not include transfer spced
information, or where the audio data receiver 2 does not

02306298 2000-04-20
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include & data processing means which is capable of
reproducing audio data at varying speeds.

At Step 42, audilo-related information including the
< monltor information of original audio data 1s read by the

additional information analysis section 22 of the audio data
receiver 2. Next, at Step 43, the aaditional information
analysis sectlion 22 detects or determines whether or not
the monitor bit (e.g., bit 30) is "1". 4if the monitor bit
10 is "1", 1t 19 possible to monitor the audio data, so that
the transferred data i1s subjected to appropriate signal
processing at the data processing section 23 and the D/A
converter sectlion 24, and thercafter output as audlio data

at Step 44. Ncxt, at Step 46, the display 26 displays

15 information indicating that the audio data can be mon:l.tored
or is belng monitored.

On the other hand, in the case where the audio data

ie tranaferred at an increased speed (N times speed) or at

20 4 decreased speed (1l/N times speed), it is impossible to
detect what multiples of the original frequency the data

12 being transferred at. In such daees, the audio data
transmitter 1 transmits "0 as the monitor bit to indicatc

that the audio data cannot be monitored. When the monitor

25 infomation.indic‘ating that monitering is ilmpossible 18 read
by the additional information analysis section 22 in the

audioc date receiver 2, the audio gutput is muted at Step 45,

and the display 26 displays information indicating that the

audio data cannot be monitored or is being muted at >tep 49.
30 |

In the case where the audio-related information
includes transfer speed information » the transfer apeed
information is analyzed by the additional information

CA 02306298 2000-04-20
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analysis section 22, and the tranlfer speed is displayed
on the displ&y 26.

In the case where the audio data receiver 2 includes
a data processing means which 1s capable of reproducing audio

data at varying speeds, the speed of the audic data is changed
based on the detected transfer speed information, and the

- audio data 1s reproduced at the changed speed.

10

15

20

25

30

particular

The present invention has been described above with
respect to certain smbodiments. The sampling fraquancy
;Lnformutiun the monitor information . ANd the transfer speed
:I.nformat:l.on Oof the origirial audio data mav all be included
in the audio datas/auvdio-related information recording
format 200. Altarnativelﬁ. each type of information may be
Belectlvely included doponding on the needs o0f the
appl:.cat:.on. For example, the audio
data/audio-related information recording format 200 may

only include the sampling frequenoy information of the
original audio data.

The audio data/audio-related information rocording
format 200 described above 15 only 1llustrative. An'y other

format may be employed as the audio data/andia-relatad
1nformation recording format 200.

Although the audio data transfer according to the
above example of the present invention is adhieved via an
audio data transfer interface 3, audio data may be
transferred by any other transfer means that is capable of
transferring digital information. For example, it is

possible to transfer audio data via a radio
transmission/reception means.

CA 02306298 2000-04-20
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The present invention is applicable not only to the
LEC 60958 and IEC61937 transfer standards but also any
digital data transfar atandaraa. ®.g., IEEE 1394, which is

a set of audio videoc data transfer standards to be enforced
in future.

As described above, according to the present
invention, an audic data transmitter adds, to audic data
to be transferred, information indicating .a 'a.mpling
frequency of the original audio data, monitoring abllity
(indlicating whether or not it 1s posslble to monitor the
transferred audioc data at an audio data receiver), and a
Lransfer speed of audio dara. As a resulr,6 various
:I_nfomat:l.on concerning the transferred datsa can be detected
bY The audio data receiver. This enables a mode of audio
reproduction which 1s in accordance with the particulax

audlo data that i1s being transferred.

Various other modifioationa will be appaﬁent to and
can be readily made by thosc skilled in the art without
decparting from the scope and spirit of this ‘invention.
Accordingly, it is not intended that the scope of i:he claims
appended hereto be limited to the description as sat forth
herein, but'rathar that the claims be broadly construed.
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The embodiments of the 1invention in which an exclusive

property or privilege is claimed are defined as follows:

1. A method for transferring audio data and audio-related
information, comprising:

a generation step of generating second audio data from
first audio data comprising a sampling conversion;

a transmission step of transmitting the second audio
data and audio-related information associated with the
second audio data; and

a reception step of receiving the second audio data
and the audio-related information,

wherein the audio-related information includes

information representing a sampling frequency of the first

audio data.

2 . A method according to claim 1, wherein the sampling
frequency of the second audio data is suitable for

reproduction at the reception step.

3. A method according to claim 2, wherein the generation

step comprises a down-sampling.

4. A method according to claim 2, wherein the generation

step comprises an up-sampling.

5. A method according to claim 1, wherein the reception
step comprises displaying the sampling frequency of the

first audio data on a display.
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6. An audio data/audio-related information  transfer
apparatus for transferring audio data and audio-related
information, comprising:

a transmitter for transmitting second audio data and
audio-related information associated with the second audio
data, the second audio data being generated from first
audio data by a sampling conversion; and

a recelver for receiving the second audio data and the
audio-related information,

wherein the audio-related information includes
information representing a sampling frequency of the first

audio data.

7. An audio data/audio-related information transfer
apparatus according to claim 6, wherein the sampling
frequency of the second audio data is suitable for

reproduction by the receiver.

8. An audio data/audio-related information transfer
apparatus according to claim 7, wherein the transmitter

performs a down-sampling for the sampling frequency of the

first audio data.

9. An audio data/audio-related information transfer
apparatus according to claim 7, wherein the transmitter

performs an up-sampling for the sampling frequency of the

first audio data.

10. An audio-data/audio-related information transfer
apparatus according to claim 6, wherein the receiver
comprises a display for displaying the sampling frequency

of the first audio data.
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11. A transmitter for transmitting second audio data and
audio-related information associated with the second audio
data, the second audio data being generated from first
audio data by a sampling conversion,

wherein the audio-related information includes
information representing a sampling frequency of the first

audio data.

12. A transmitter according to claim 11, wherein the
sampling frequency of the second audio data 1s suitable for

reproduction by the receiver.

13. A transmitter according to claim 12, wherein the
transmitter performs a down-sampling for the sampling

frequency of the first audio data.

14. A transmitter according to claim 12, wherein the
transmitter performs an up-sampling for the sampling

frequency of the first audio data.
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