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(54) System and method for providing additional information related to an audio piece

(57)  Theinvention relates to a playback system (20)
for playing back an audio piece at a playback site and
for providing additional information related to the audio
piece. The proposed playback system (20) comprises:
- an acquisition component (40) for acquiring audio data
(10) of the audio piece,

-ameans (40, 55) for acquiring the additional information
related to the audio piece,

- an encoding component (60), which is located at the
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playback site of the audio piece and which is configured
to combine the audio data and the additional information
and to generate an audio signal containing the audio
piece and the additional information, and
- a playback component (80), which is connected to the
encoding component (60) and which is configured to gen-
erate an acoustic signal (75) from the audio data.

The invention further relates to a method for playing
back an audio piece at a playback site and for providing
additional information related to the audio piece.
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Description
Field of the invention

[0001] Theinvention relates to a playback system and
to a method for playing back an audio piece at a playback
site and for providing additional information related to the
audio piece.

Background of the invention

[0002] An audio watermark is a data signal within an
audio signal that is essentially inaudible due to the psy-
cho-acoustic properties of the human hearing. Audio wa-
termarks are generated by modifications of the audio sig-
nal that are essentially imperceptible to the human ear,
but can be detected and evaluated electronically.
Through the use of watermark technology, additional in-
formation can be embedded into an audio signal and this
information can be used, for example, to prove copyright
of an audio piece or else the audio watermark can contain
data identifying the audio piece.

[0003] German patent application DE 100 00 933 de-
scribes a method wherein identification information com-
prising, for example, the title and the performer of an
audio piece, isembedded into the audio piece as an audio
watermark. When the audio piece is received via the ra-
dio, the audio watermark in the radio signal is detected
and the contained identification information about the au-
dio piece is extracted. Moreover, the audio watermark
can be decoded from the acoustic signal of the audio
piece using a mobile receiving device for decoding the
additional information and displaying it to the user of the
mobile receiving device. When a user hears an audio
piece, for example, on the radio or somewhere in the
street, he can obtain information about the title and per-
former using the receiving device. On the basis of this
information he can, for example, purchase the audio
piece if desired. In addition, the identification information
contained in the audio watermark can comprise ordering
information allowing the user to order the audio piece
using the receiving device.

[0004] With the known method, the audio data of the
audio piece is provided together with the embedded au-
dio watermark at the playback site of the audio piece.
However, compressed audio files such as, for example
audio files in the mp3 format, are often used as sources
for the rendering of audio pieces, since these files, owing
to their reduced data volume, can be simply acquired
electronically. Here, the problem arises that audio water-
marks are often not robust to compression of audio data,
so that the audio watermarks can no longer be read out
error-free. Furthermore, other manipulations of the audio
data, such as for example format changes can at least
partially destroy the audio watermark, so that the addi-
tional information contained in the audio watermarks can
be at least partially unusable.
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Summary of the invention

[0005] Therefore, it is an object of the present inven-
tion, to allow for more reliably providing additional infor-
mation in an acoustic signal of an audio piece.

[0006] According to the invention, this object is
achieved by a system comprising the features of claim 1
and by a method comprising the features of claim 15.
[0007] The invention proposes a playback system for
playing back an audio piece at a playback site and for
providing additional information related to the audio
piece. The playback system comprises an acquisition
component for acquiring audio data of the audio piece
and a means for acquiring the additional information re-
lated to the audio piece. Further, the playback system
comprises an encoding component, which is located at
the playback site of the audio piece and which is config-
ured to combine the audio data and the additional infor-
mation and to generate an audio signal containing the
audio piece and the additional information. The playback
system also comprises a playback component, which is
connected to the encoding component and which is con-
figured to generate an acoustic signal from the audio sig-
nal.

[0008] Furthermore, the invention proposes a method
for playing back an audio piece at a playback site and
for providing additional information related to the audio
piece. The method comprises acquiring audio data of the
audio piece and acquiring information related to the audio
piece. Further, the method comprises combining the au-
dio signal and the additional information at the playback
site of the audio piece and generating an audio signal
containing the audio piece and the additional information,
The method also comprises generating an acoustic sig-
nal from the audio signal.

[0009] The invention involves the idea, that the addi-
tional information is not embedded in the audio data pro-
vided at the playback site, butis added to the audio signal
representing the audio piece at the playback site of the
audio piece. Thus, it is prevented, that the additional in-
formation is corrupted by manipulations of the audio data
that are carried out before or during the transmission of
the audio data to the playback site. Moreover, the inven-
tion allows for a greater flexibility, if different audio data
is provided to different playback systems, since in this
case, identical audio data can be provided to the different
playback systems and only the additional information
have to be customized to the different playback systems.
[0010] Preferably, the audio signalis generatedinsuch
a way that the additional information is essentially imper-
ceptible to the human ear, when the audio signal is trans-
formed into an acoustic signal. The additional information
may be extracted from the acoustic signal by means of
a receiving device.

[0011] In an embodiment of the present invention the
encoding component is configured to generate a first in-
termediate audio signal from the additional information
and a second intermediate audio signal from the audio
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data and to superpose the second intermediate audio
signal with the first intermediate audio signal to generate
the audio signal from which the acoustic signal is gener-
ated.

[0012] This embodiment has the advantage, that the
additional information can be added to the audio signal
of the audio data in a simple manner, In contrast to the
audio watermarking technology described above, the au-
dio data itself is not manipulated, so that less computing
power is necessary for adding the additional information
to the audio signal of the audio piece.

[0013] According to a related embodiment of the in-
vention, the frequency range of the first intermediate au-
dio signal is above the highest frequency the human ear
is able to perceive.

[0014] As s known, the human hearing is able to per-
ceive sounds up to a certain frequency that is typically
about 20 kHz. By choosing a higher frequency for the
firstintermediate audio signal representing the additional
information, it can be assured that the additional infor-
mation contained in the acoustic signal of the audio piece
is essentially imperceptible to the listener of the audio
piece.

[0015] In another embodiment of the present inven-
tion, the additional information contains identification in-
formation for identifying the audio piece and/or ordering
information for ordering the audio piece electronically.
[0016] By means of the identification information a lis-
tener of the audio piece can obtain information related
to an audio piece he is listening to. For example, the
identification information may comprise the title and/or
the performer of the audio piece. By means of the order-
ing information the listener can order the audio piece
electronically, if he is interested in obtaining a copy of
the audio piece. The order information may indicate an
ordering system, from which the audio piece can be ob-
tained, and/or a price for ordering the audio piece.
[0017] Inaccordance with a further embodiment of the
invention, at least part of the additional information is
encrypted in such a way that it can be decrypted using
a decryption key that is present in a receiving device,
which is configured to receive the acoustic signal and to
extract the additional information from the acoustic sig-
nal, and the audio signal comprises the encrypted addi-
tional information.

[0018] By encrypting the additional information, it can
be assured that only authorized listeners of the audio
piece, which dispose of a receiving device containing a
decryption key for decrypting the additional information,
are able to use the additional information.

[0019] In an embodiment of the present invention, the
playback system is connected to a central system via a
data network and the means for acquiring the additional
information is configured to retrieve the additional infor-
mation from the central system via the data network in
response to the acquisition of the audio data of the audio
piece,

[0020] Itis an advantage of this embodiment that the
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additional information is provided by a central system
separate from the audio data of the audio piece. The
additional data are retrieved in response to the acquisi-
tion of the audio data by the acquisition component, In
particular, this leads to a greater flexibility and to a simpler
implementation of the invention, if customized additional
information is provided for different playback systems
that receive the same audio data. Here, an identical data
stream can be provided to the different playback systems
and the additional information that is customized to the
playback systems can be retrieved from the central sys-
tem.

[0021] According to a related embodiment of the in-
vention, the means for acquiring the additional informa-
tionis configured to transmitidentification data identifying
the playback system to the central system and at least
part of the additional information that is retrieved by the
playback system is chosen as function of the identifica-
tion data from a plurality of different additional information
related to the audio piece.

[0022] This embodiment has the advantage that the
additional information customized to the playback sys-
tem can be provided which is chosen on the basis of
identification data identifying the playback system re-
trieving the additional information. Thus, customized ad-
ditional information can be provided to different playback
systems in an especially simple manner.

[0023] According to another aspect of the invention, a
receiving device is provided, that is configured to receive
an acoustic signal played back by a playback system of
the type described before and to extract the additional
information from the acoustic signal.

[0024] The receiving device may be used by a listener
of the audio piece to receive and to evaluate the addi-
tional information contained in the acoustic signal of the
audio piece.

[0025] In an embodiment of the present invention, the
receiving device comprises a display unit for depicting at
least part of the additional information.

[0026] This embodiment has the advantage that the
additional information related to the audio piece can be
depicted to the listener of the audio piece. In particular,
the identification information related to the audio piece
may be depicted at the displaying unit of the receiving
device,

[0027] In another embodiment of the invention, the re-
ceiving device is configured to place an electronic order
for the audio piece on the basis of the ordering informa-
tion contained in the additional information in response
to an operating action on the receiving device and in that
it is configured to receive audio data of the audio piece
from an ordering system as an answer to the order.
[0028] Itis an advantage of this embodiment that the
listener can use the receiving device for placing an order
for the audio piece. Thus, the listener is able to order the
audio piece, while he is listening to the audio piece.
[0029] In another embodiment of the invention, the re-
ceiving device is a mobile communication device.
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[0030] Furthermore, the invention provides a system
comprises a playback system of the type described be-
fore and a receiving device of the type described before.
[0031] According to one aspect of the invention, the
system may be configured to obtain verification for the
playback of the audio piece at the playback site. The
verification may be used for evaluating royalty payments
for the playback of the audio piece at a playback site that
is located in a commercial facility, such as, for example,
a shop or a restaurant.

[0032] Therefore, in an embodiment of the present in-
vention, the receiving device is configured to store the
additional information of the audio piece extracted from
the acoustic signal played back by the playback system.
[0033] According to an embodiment of the present in-
vention, the playback system and/or the receiving device
is arranged in a protected housing.

[0034] By arranging the playback system and/or the
receiving device in a protected housing, tampering of the
playback system and/or the receiving device can be pre-
vented.

[0035] These aforementioned and other aspects and
advantages of the invention will be apparent from and
elucidated with reference to the embodiments of the in-
vention described hereinafter.

Brief description of the drawings

[0036] Reference will be made by way of example to
the accompanying drawing in which figure 1 is a sche-
matic diagram of an embodiment of the presentinvention.

Detailed description of embodiments

[0037] Referring to Figure 1, audio data 10 of audio
pieces is provided to a playback system 20 located at
the playback site of the audio pieces, as is schematically
shown by the arrow 30. The playback site may be located
in a facility open to the public, such as, for example, a
hotel, a bar, a restaurant or a shop. The same audio data
10 may be provided by a provider to plurality of facilities
of the aforementioned type, each facility having a play-
back system 20 to its disposal.

[0038] The audio data 10 may concern any kind of au-
dio information, such as, for example, music pieces or
radio dramas. In particular, it may concern music pieces
that are played back in the aforementioned facilities as
background music. Further it is to be understood that,
within the scope of the invention, the term audio data
also refers to audio data that is contained in video data
that is provided at the playback site.

[0039] In principle, the audio data 10 can be provided
at the playback site in any manner known to a person
skilled in art. For example, the audio data 10 may be
provided on a sound storage medium such as a compact
disc, a memory card or a record. The playback system
20 may also receive the audio data 10 via the radio or
via a data network such as, for example, the internet. In
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particular, the audio data 10 may be contained in an audio
stream the playback system 20 receives via radio or via
a data network and that contains consecutively transmit-
ted audio pieces. The audio stream may be broadcasted
to a plurality of playback systems 20 or facilities by a
broadcast station or by another provider offering a music
program that facilities have taken out a subscription to.
The latter may particularly apply to bars or restaurants,
which often have taken a subscription to a music program
customized to their needs.

[0040] The playback system 20 comprises an acquisi-
tion component 40 for acquiring the audio data 10. If the
audio data 10 is provided on a sound storage medium,
the acquisition module is configured as a reading device
that is able to read in the audio data from the sound stor-
age medium. Depending on the sound storage medium
used, the reading device may, for example, be a compact
disc reader, a memory card reader or a reading device
for reading in records. If the audio data 10 is received via
the radio or a data network, the acquisition module may
be configured as aradioreceiver or as anetworkinterface
that is able to receive the audio data 10.

[0041] In addition to the audio data 10, additional in-
formation that is related to the audio pieces contained in
the audio data 10 is provided. The additional information
related to a specific audio piece may contain identification
information related to that audio piece such as, for ex-
ample, the title and the performer of the audio piece as
well as the performer’s album on which the audio piece
can be found. Preferably, the additional information also
contains order information related to the specific audio
piece comprising parameters that allow for ordering the
audio piece electronically. The order information may in-
dicate an order system 50 from which the audio piece
can be obtained, and it may comprise an identification
code assigned to the audio piece that allows for identi-
fying the audio piece within the order system 50. Further,
the order information may indicate the price for ordering
the audio piece.

[0042] In contrast to the identification information re-
lated to an audio piece, the order information for the same
audio piece may differ depending on the facility, at which
the audio piece is being played back, In particular, differ-
ent order systems 50 and/or different prices for ordering
the audio piece may be provided to different facilities or
playback systems. Since the identification code that is
contained in the order information is used to identify the
audio piece in the order system 50, the identification code
may also differ depending on the order system 50 indi-
cated by the order information. Another reason for as-
signing several identification codes to one audio piece
may be that each of the several identification codes may
be assigned to a specific price for ordering the audio
piece so that the order system 50 can not only identify
the audio piece, but can also ascertain the price for or-
dering the audio piece on the basis of the identification
code. However, the order information may likewise con-
tain further data that allow for determining the order price
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in the order system 50.

[0043] The order information related to an audio piece
may be customized to one facility at which the audio piece
is played back or it may be customized to a predefined
group of facilities. For example, such a group may contain
facilities to which equal order parameters are provided.
[0044] Particularly in the case, that different order in-
formation is provided to different facilities, the additional
information or at least the order information may be en-
crypted using an encryption key. The encryption may be
carried out in the playback system 20, or the playback
system 20 may receive already encrypted additional in-
formation. The facility, in which the audio piece is played
back, or the provider of the audio data 10 may issue a
decryption key for decrypting the additional information
or the order information to authorized persons. By en-
crypting the additional information or the order informa-
tion, unauthorized listeners of the audio piece are pre-
vented from using the additional information or the order
information.

[0045] In one embodiment of the invention, the play-
back system 10 receives the audio data 10 of the audio
pieces and the additional information related to the audio
pieces from the same source. If the audio data 10 of one
or several audio pieces is provided on a sound storage
medium, the sound storage may contain data which is
attached to the audio data 10 and comprise the additional
information assigned to the audio pieces. If the audio
data is transmitted via radio or via a data network, it is
provided that the audio data is transmitted together with
the additional information related to the audio pieces 10
that are contained in the audio data 10 or attached to the
audio data 10.

[0046] If the audio data 10 is provided in form of one
digital audio file for each audio piece, the additional in-
formation may, for example, be added to the so called
headers of the digital audio files that contain information
about the audio file. Digital audio files of certain formats
such as, for example, the widely used mp3 format already
comprise headers that contain identification information
of the audio piece contained in the file. Within the scope
ofthe invention, these headers may be expanded to allow
the addition of the order information.

[0047] Digital audio streams usually also contain head-
ers, which contain information about the audio pieces
contained in the stream. Within the scope of the present
invention, the additional information may thus be added
to that header, in case the audio data is transmitted to
the playback system 20 in form of a digital audio stream
via radio or via a data network.

[0048] Ifanalog audio data of the audio pieces is trans-
mitted via radio to the playback system 20, the radio sig-
nal may also contain the additional information related
to the audio pieces. For example, the additional informa-
tion may be transmitted via a separate carrier frequency.
An analog method is known, for example, from the radio
data system (RDS) that allows for transmitting additional
data in addition to the radio program.
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[0049] If the audio data 10 of the audio pieces and the
additional information related to the audio pieces are pro-
vided by the same source, the acquisition component 40
of the playback system 20 acquires the additional infor-
mation related to the audio pieces in addition to the audio
data 10 of the audio pieces. The acquisition component
subsequently transfers the audio data 10 and the addi-
tional information to an encoding component 60 of the
playback system 20 that will be described thereinafter.
[0050] Inanother embodiment of the invention, the ad-
ditional information related to the audio piecesis provided
by a central system separately from the audio data 10
containing the audio pieces. In particular, this allows for
providing customized additional information to a plurality
of playback systems 20 in an especially simple manner,
since the customized additional information does not
need to be directly linked to the audio data 10.

[0051] In this embodiment, the playback system 20
comprises an interface component 55 for connecting the
playback system 20 to a central system 70 via a data
network such as, for example, the internet. The interface
component 55 is configured to retrieve the additional in-
formation related to the audio pieces that are to be played
back in the playback system 20 from the central system
70.

[0052] The central system 70 may be connected to a
plurality of playback systems 20, which retrieve the ad-
ditional information form the central system 70. For ex-
ample, the central systems may be operated by the pro-
vider of the audio data 10,

[0053] Ifthe audio data is provided on a sound storage
medium and/or ifitis present in form of one or more digital
audio files, the playback system 20 sends a request to
the central system 70 that indicates the audio pieces for
which the additional information are requested. For this
purpose, the audio data 10 may be provided to the play-
back system 20 together with identification data that al-
lows for identifying the audio pieces in the central system
70. The identification data may be contained in the head-
ers of the audio files or it may be stored on the sound
storage medium and suitably linked to the audio data in
another form. The identification data is acquired by the
acquisition component 70 and transfers the identification
data to the interface component 55 of the playback sys-
tem 20, which sends a request for transmittal of the ad-
ditional information that contains the identification data
to the central system 70. Upon receipt of the request, the
central system 70 ascertains the additional information
related to the audio pieces specified in the request and
sends the additional information to the playback system
20 as an answer to the request. The additional informa-
tion may be stored in a database of the central system
70 that also comprises an allocation between the addi-
tional information and the identification data.

[0054] If customized additional information is provided
to several playback systems 20, the request sent to the
central system 70 by a specific playback system 20 ad-
ditionally contains identification data that allows the serv-
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er to ascertain the customized additional information re-
lated to the audio pieces the request is related to. In this
case, the answer of the central system 70 to the request
sent by specific playback system 20 comprises the ad-
ditional information customized to this playback system
20.

[0055] In case the audio data is provided to the play-
back system 20 in form of an audio stream, the interface
component 55 retrieves the additional information online,
i.e., itretrieves the additional information related to a spe-
cific audio piece, when the playback system 20 plays
back this audio piece. For this purpose, the central sys-
tem 20 provides at least one interface for the retrieval of
the additional information related to the audio piece cur-
rently contained in the audio stream. The interface com-
ponents 55 of the playback systems 20 asses the inter-
face of the central component this interface to retrieve
the additional information related to the audio piece that
is currently contained in the stream.

[0056] If customized additional information is provided
to the several playback systems 20, a specific playback
system 20 retrieving the additional information identifies
itself to the central system 70, whereupon the central
system 70 provides access to the additional information
intended for this playback system 20.

[0057] If the additional information is provided by the
central system 70, the encoding component 60 of the
playback system 20 receives the additional information
related to the audio pieces from the interface component
55 and assigns the additional information to the audio
pieces that are contained in the audio data 10 received
from the acquisition component 40.

[0058] The encoding component 60 of the playback
system 20 may be implemented in form of a software
program thatis run in a processor of the playback system
20. It generates an audio signal that represents the audio
pieces contained in the audio data 10 and the additional
information related thereto. The audio signal can subse-
guently be transformed into an acoustic signal 75 that is
played back by the playback system 20. The audio signal
comprises the additional information in such a form that
it is essentially imperceptible to the human hearing in the
subsequently generated acoustic signal 75.

[0059] In one embodiment of the invention, the addi-
tional information is embedded into the audio data as an
audio watermark by the encoding component 60, The
audio watermark is generated by modifying the audio da-
ta 10 in such a way that the modifications are essentially
inaudible to the human ear, but can be detected and eval-
uated electronically. After having embedded the audio
watermark into the audio data 10 of an audio piece, the
encoding component 60 generates the audio signal from
the audio data 10 containing the audio watermark. Since
a plurality of methods for embedding audio watermarks
into audio data 10 are known to a person skilled in the
art, these methods will not be described in greater detail
here. In principle, any method for audio watermarking
known to a person skilled in the art may be applied within
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the scope of the present invention.

[0060] In another embodiment of the present inven-
tion, the encoding component 60 generates a frequency
modulated audio signal from the additional information,
hereinafter referred to as audio barcode signal. The fre-
quency range of the audio barcode signal lies above the
highest frequency the human ear is able to hear. As is
known, the human hearing is able to hear sounds in the
frequency range from approximately 20 Hz to 20 kHz.
For this reason, the audio barcode signal has a carrier
frequency that is sufficiently higher than 20 kHz to guar-
antee that the audio barcode signal is inaudible to the
listener of the audio piece. For example, the carrier fre-
quency is higher than 23 kHz. The audio barcode signal
generated from the additional information is superposed
with an audio signal that is generated from the audio data
10 of the audio piece to form a new audio signal that is
subsequently played back by the playback system 20.
[0061] The advantage of this embodiment is that less
computing power is necessary for generating the audio
barcode signal than for embedding the audio watermark
into the audio data. Therefore, this embodiment is par-
ticularly suitable for real time processing of the audio data
and the additional information that may particularly be
executed, when the playback system 20 receives the au-
dio data in form of an audio stream.

[0062] The audio signal output by the encoding com-
ponent 70 is transferred to a playback component 80 of
the playback system 20, which converts the audio signal
into an acoustic signal 75. The playback component 80
may comprise one or several loudspeakers that are con-
figured in a manner known to person skilled in the art.
[0063] A listener staying at playback site may listen to
audio pieces played back by the playback system 20, but
does not perceive that additional information is contained
in the acoustic signal 75 of the audio pieces. When he
listens to an audio piece that he is interested in, the lis-
tener may read in the additional information by means of
a receiving device 90.

[0064] The receiving device 90 is portable device com-
prising a microphone 100 for acquiring acoustic signals
70 and transforming them into electric signals. Further,
the receiving device 90 comprises a processor and a
memory for storing software applications that can be run
on the processor and for storing further data. The proc-
essor is connected to a display unit 110 for displaying
text and graphical information and to an input unit 120
thatallows the listener toinput commands and other data.
Preferably, the receiving device 90 also comprises an
interface for connecting the receiving device 90 to the
order system 50 via a data network such as, for example,
the internet.

[0065] Inone embodiment of the presentinvention, the
receiving device 90 is a mobile communication device
such as, for example, a cell phone or a personal data
assistant (PDA) that is equipped with a software program
for processing the additional information contained in
acoustic signals 70 that are played back by the playback
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system 20. In particular, the signal generated by the mi-
crophone 100 is processed by a decoding component
130 of the receiving device 90 that may be implemented
in form of a software application that is run on the proc-
essor of the receiving device 90. The software program
may be started by actuating the input unit 120 of the re-
ceiving device 90. Thereupon, the signal generated by
the microphone 100 is processed by the decoding com-
ponent 130 to extract the additional information related
to the audio piece from the signal.

[0066] If the additional information is encrypted, the
decoding component applies the decryption key to the
extracted additional information to obtain decrypted ad-
dition information that is used for the further processing
of the additional information in the receiving device 90.
The decryption key may be entered by the user of the
receiving device 90 and may then be stored in the mem-
ory of receiving device 90. As aforementioned, the user
may obtain the decryption key from the facility, in which
the acoustic signal 75 containing the additional is played
back, or from the provider of the audio data 10.

[0067] As described above, the additional information
particularly contains identification information of an audio
piece. Therefore, the decoding component 130 particu-
larly extracts the identification information of the audio
piece from the acoustic signal 75 of the audio piece, in
order to display the identification information at the re-
ceiving device, the decoding component 130 transfers
the identification information to the display unit 110 of the
receiving device 90.

[0068] Further, the additional information may contain
orderinformation that allow for placing an electronic order
for the audio piece with the ordering system 50. Prefer-
ably, the ordering process is carried out by means of the
receiving device 90. For this purpose, the receiving de-
vice 90 provides an option for inputting a command that
activates an order component 140, which is configured
to generate an order for the audio piece and to send it to
ordering system 50. The command may be issued by
actuating a soft key button of the receiving device 90 to
which the command is assigned, when the display unit
110 depicts the identification information. In addition to
the identification information, the display unit 110 prefer-
ably also depicts the order price contained in the order
information extracted from the acoustic signal 75 of the
audio piece so that the listener is able to take the decision
for ordering the audio piece on the basis of the price
information.

[0069] Upon the command for ordering the audio
piece, the order component 140 that may also be imple-
mented as software program run by the processor of the
receiving device 90, sends an order to the order system
50 specified in the order information. The order compris-
es at least the identification code of the audio piece con-
tained in the additional information to the order system
50 via the data network. If different prices for ordering
the same audio piece are provided, the order also con-
tains data indicating the order price. In particular, the or-

10

15

20

25

30

35

40

45

50

55

der may comprise the identification code of the audio
piece, to which a certain order price is assigned. As an
alternative, the order may contain additional data that are
contained in the order information extracted from the
acoustic signal 75 of the audio piece and that allow for
determining the order price in the order system 50.
[0070] Upon receipt of the order, the order system 50
identifies the audio piece using the identification code
and sends a digital audio file of the audio piece to the
receiving device 90 via the data network as an answer
to the order. The digital audio file is received in the re-
ceiving device 90 and may be stored in the memory of
the receiving device for future use.

[0071] Furthermore, the server evaluates the price for
ordering the audio piece and starts out a payment proc-
ess that may be carried out within the scope of a suitable
payment method, such as, for example, a payment by
credit card, debiting an account or payment via a tele-
phone bill of the mobile communication provider that pro-
vides the mobile communication network the mobile com-
munication device is used in. If several prices are as-
signed to the same audio piece, the order system 50
ascertains the order price on the basis of the aforemen-
tioned data that is contained in the order and that indi-
cates the order price.

[0072] Insofar asthe invention is described before with
regards to exemplary embodiments, it may particularly
be used to provide additional information related to audio
pieces that are played back in facilities such as, for ex-
ample, shops, bars, restaurants or hotels. Those facilities
may provide the additional information within the scope
of an extra service to its customers.

[0073] For example, the facilities may take out a sub-
scription to a music program from a music provider. The
music program may be provided in form of an audio
stream that is received by playback systems 20 located
in the facilities. Further, the music provider may operate
a central system 70, from which the playback systems
20 can retrieve additional information related to the audio
pieces contained in the audio stream. The music provider
may provide different order information to different facil-
ities, so that the facilities are able to chose an ordering
system 50 from which their customers can order audio
pieces. In this manner, the facilities may, for example,
operate their own ordering system 50. In addition, the
facilities may specify the price for ordering the audio piec-
es individually. This makes it possible, that the facilities
define their own price structures. For example, they may
offer a flat rate for ordering audio pieces to its customers,
so that the costumers can order audio pieces without
paying for each order.

[0074] In order to prevent unauthorized access to the
additional information and, in particular, to the order in-
formation, at least the order information may be encrypt-
ed. The facilities may issue decrypting keys for decrypt-
ing the order information to the customers, which have
subscribed to the extra service.

[0075] In a further embodiment, the invention is used



13 EP 1973103 Al 14

to obtain verification of the playback of an audio piece at
the playback site. In this embodiment, the receiving de-
vice may store the identification information related to an
audio piece contained in the additional information to ver-
ify that the audio piece has been played back at the play-
back site. Likewise, the receiving device 90 may be con-
nected to a verification system via a data network such
as, for example, the internet and transmits the identifica-
tion data of the audio piece to the verification system,
where it is stored as a verification of the playback of the
audio piece at the playback site.

[0076] In order to prevent tampering of the playback
system 20 and the receiving device 90 the playback sys-
tem 20 and the receiving device 90 may be arranged in
one protected housing, so that it is not possible to ma-
nipulate the playback system 20 or the receiving device
20 or to remove the receiving device 90 out the area,
where it is able to receive the acoustic signal 75 gener-
ated by the playback system 20, In order to secure the
housing it may be plumbed, for example. In another em-
bodiment the playback system 20 and the receiving de-
vice are arranged in separate housings, and the housings
are securely attached to their position, for example, by
means of plumbs.

[0077] In these embodiments the invention may be
used for evaluating royalty payments that are due for
playing back an audio piece in a commercial facility such
as for example a bar, a restaurant or a shop. Those roy-
alty payments are typically levied by collecting societies
such as for example, the German "GEMA", which collect
the royalty payments for the copyright holders of the au-
dio pieces.

[0078] Within the scope of the presentinvention, those
collection societies may provide systems comprising a
playback system 20 and a receiving device 30 to com-
mercial facilities. As described above, the identification
data of the audio pieces that are played back in the fa-
cilities are stored within the receiving devices 90 or within
a central verification system connected to a plurality of
receiving devices 90. The stored identification may then
be used for evaluating the royalty fees due on the basis
of the audio pieces that actually have been played back
in the facilities.

Claims

1. A playback system(20) for playing back an audio
piece at a playback site and for providing additional
information related to the audio piece, comprising:

- an acquisition component (40) for acquiring au-
dio data (10) of the audio piece,

- a means (40, 55) for acquiring the additional
information related to the audio piece,

- an encoding component (60), which is located
at the playback site of the audio piece and which
is configured to combine the audio data and the

10

15

20

25

30

35

40

45

50

55

additional information and to generate an audio
signal containing the audio piece and the addi-
tional information, and

- a playback component (80), which is connect-
ed to the encoding component (60) and which
is configured to generate an acoustic signal (75)
from the audio data.

The playback system according to claim 1,
characterized in that

the encoding component (60) is configured to gen-
erate a first intermediate audio signal from the addi-
tional information and a second intermediate audio
signal from the audio data and to superpose the sec-
ond intermediate audio signal with the first interme-
diate audio signal to generate the audio signal from
which the acoustic signal (75) is generated.

The playback system according to claim 1 or 2,
characterized in that

the frequency range of the first intermediate audio
signal is above the highest frequency the human ear
is able to perceive.

The playback system according to one of the pre-
ceding claims,

characterized in that

the additional information contains identification data
for identifying the audio piece and/or ordering infor-
mation for ordering the audio piece electronically,

The playback system according to any of the pre-
ceding claims,

characterized in that

atleast part of the additional information is encrypted
in such a way that it can be decrypted using a key
that is present in a receiving device (90), which is
configured to receive the acoustic signal and to ex-
tract the additional information from the acoustic sig-
nal, and in that the audio signal comprises the en-
crypted additional information.

The playback system according to one of the pre-
ceding claims,

characterized in that

it is connected to a central system (70) via a data
network and in that the means (55) for acquiring the
additional information is configured to retrieve the
additional information from the central system (70)
via the data network in response to the acquisition
of the audio data (10) of the audio piece.

The playback system according to one of the pre-
ceding claims,

characterized in that

the means (55) for acquiring the additional informa-
tion is configured to transmit identification data iden-
tifying the playback system (20) to the central system
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(70) and in that at least part of the additional infor-
mation that is retrieved by the playback system (20)
is chosen as function of the identification data from
a plurality of different additional information related
to the audio piece.

A receiving device (90),

characterized in that

it is configured to receive an acoustic signal (75)
played back by a playback system (20) according to
one of the preceding claims and to extract the addi-
tional information from the acoustic signal.

The receiving device according to claim 8,
characterized in that

it comprises a display unit (110) for depicting at least
part of the additional information.

The receiving device according to one of claims 8 or
9,

characterized in that

it is configured to place an electronic order for the
audio piece on the basis of the ordering information
contained in the additional information in response
to an operating action on the receiving device and
in that it is configured to receive audio data of the
audio piece as an answer to the order.

The receiving device according to one of claims 8 to
10,

characterized in that it is a mobile communication
device.

A system for playing back audio pieces at a playback
site and for providing additional information about an
audio piece,

characterized in that

it comprises a playback system (20) according to
one of claims 1 to 7 and a receiving device (90) ac-
cording to claim 8 or 9.

The system according to claim 12,

characterized in that the receiving device (90) is
configured to store the additional information of the
audio piece extracted from the acoustic signal (75)
played back by the playback system (20).

The system according to claim 12,

characterized in that

the playback system (20) and/or the receiving device
(909 is arranged in a protected housing.

A method for playing back audio pieces at a playback
site and for providing additional information about an
audio piece, comprising the steps of:

- acquiring audio data (10) of the audio piece,
- acquiring information related to the audio
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piece,

- combining the audio signal and the additional
information at the playback site of the audio
piece and generating an audio signal containing
the audio piece and the additional information,
and

- generating an acoustic signal (75) from the au-
dio signal.
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