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Device for and a method of processing audio data

FIELD OF THE INVENTION

The invention relates to a device for processing audio data.

The invention further relates to a method of processing audio data.

Moreover, the invention relates to a program element.

Further, the invention relates to a computer-readable medium.

BACKGROUND OF THE INVENTION

Audio playback devices become more and more important. Particularly, an

increasing number of users buy audio players comprising multiple loudspeakers and other

entertainment equipment.

US 5,812,674 discloses a method for simulating the acoustical quality

produced by a virtual sound source and for localizing this source with respect to one or more

listeners, and one or more original sound sources. This method performs the steps: 1) fixing

values of perceptual parameters defining the acoustical quality to be simulated and values of

parameters defining the localization of a virtual source, 2) converting these values into a

pulse response described by its energy distribution as a function of the time and the

frequency, 3) carrying out a context compensation so as to take account of an existing room

effect, 4) obtaining an artificial reverberation from elementary signals so as to achieve a

virtual acoustic environment in real time and control the localizing of the virtual source.

US 5,784,467 discloses a method of and an apparatus for obtaining acoustic

characteristics of sound of a broad frequency range of from 0 to 20 kHz in a relatively short

time with high accuracy even though an inexpensive (i.e. a relatively low processing power)

computer is used. Multiple sound ray vectors are defined, a virtual space is defined by a

polygonal boundary, the propagation history data of the vector is calculated and stored, the

vector being reflected at the boundary, and, based on the data, as for each of the vectors, a

transient response thereof at an observation point is added to a time-series numerical array

and stored, the response being determined on the basis of the reflected vector and a velocity

potential determined at the observation point by a micro-area element of the vector defined

on the boundary.



OBJECT AND SUMMARY OF THE INVENTION

It is an object of the invention to enable efficient audio data processing.

In order to achieve the object defined above, a device for processing audio

data, a method of processing audio data, a program element, and a computer-readable

medium according to the independent claims are provided.

According to an exemplary embodiment of the invention, a device for

processing audio data is provided, the device comprising a classification unit adapted to

classify the audio data to belong to an audio class, a reproduction configuration unit adapted

to configure a reproduction characteristics of an audio reproduction unit for reproducing the

audio data in accordance with the assigned audio class, and an audio data processing unit

adapted to process the audio data in accordance with the assigned audio class for generating

reproducible audio data for reproduction by the audio reproduction unit.

According to another exemplary embodiment of the invention, a method of

processing audio data is provided, the method comprising classifying the audio data to belong

to an audio class, configuring a reproduction characteristics of an audio reproduction unit for

reproducing the audio data in accordance with the assigned audio class, and processing the

audio data in accordance with the assigned audio class for generating reproducible audio data

for reproduction by the audio reproduction unit.

According to still another exemplary embodiment of the invention, a program

element is provided, which, when being executed by a processor, is adapted to control or

carry out a method of processing audio data having the above mentioned features.

According to yet another exemplary embodiment of the invention, a computer-

readable medium is provided, in which a computer program is stored which, when being

executed by a processor, is adapted to control or carry out a method of processing audio data

having the above mentioned features.

The audio processing according to embodiments of the invention can be

realized by a computer program, which is by software, or by using one or more special

electronic optimization circuits, that is in hardware, or in hybrid form, that is by means of

software components and hardware components.

According to an exemplary embodiment of the invention, an audio data

processing system is provided in which, in accordance with a class, genre or sound source

having generated audio data, playback characteristics of audio content by reproduction units

may be set. In this context, the characteristics of both the audio data to be reproduced and



audio reproduction units for generating acoustic waves for playing back the audio data are

adjusted in accordance with this audio class. In other words, loudspeakers and audio

playback parameters may be adjusted so as to match with characteristics of the sound source.

For instance, when the music is piano music, the piano music may be reproduced so as to

give a human user the impression that the piano is located in the room in which the user

listens to the music, for instance in a corner of the room. Thus, a virtual audio source

simulation system may be provided.

According to an exemplary embodiment of the invention, a lifelike 3D audio

rendering system may be provided. Such a three-dimensional audio rendering system may

classify the incoming audio (for instance piano sound, speech or similar) which can be stereo,

multi-channel recording or separate sound recordings for the various sound sources such as

an in MPEG7 (formally named "Multimedia Content Description Interface", which is a

standard for describing the multimedia content data that supports some degree of

interpretation of the information meaning, which can be passed onto, or accessed by, a device

or a computer code; further information available on

http://www.chiariglione.org/mpeg/standards/mpeg-7/mpeg-7.htm) or MPEG21. The audio

rendering system may determine the loudspeaker configuration (for instance factory preset,

based on user input or using automatic loudspeaker configuration) including parameters like

position, orientation and/or radiation of the loudspeakers. The system may obtain, from a

look-up table, the desired radiation pattern of the identified source (for instance that of a

piano). The system may then process the incoming audio (for instance amplifying, delaying

and/or decorrelating the signals), and may play the processed audio over the loudspeaker

setup such that the radiation pattern of the sound source may be matched.

The feature of processing the incoming audio data and play back the processed

audio data to achieve a matching with a radiation pattern of a sound source may also be

denoted or implemented in the context of a wave field synthesis (WFS) system, that is the

radiation pattern of a sound using loudspeakers may be reconstructed using loudspeakers.

Embodiments of the invention may be implemented in the context of a system

that determines on the reproduction side what the radiation characteristics of the sound

sources should be.

According to an exemplary embodiment, it is possible to process a video

stream for a videoconference, and the orientation of the sound source (for instance a person

speaking) may be changed in case of detecting from the video that a person on the far end

turns around. In this context, explicit reference is made to paragraphs [0015], [0027] to



[0031] of US 2003/0053680 A l explaining a similar system that may be implemented in the

context of an exemplary embodiment of the invention.

Thus, image recognition systems may be implemented which derives audio-

related characteristics from image data. For instance, a speaking direction of a person may be

detected. In another situation, when a piano is detected on an image, this information may be

processed so as to simulate, emulate, recreate or pattern the emission characteristics of a

piano with the audio reproduction system.

According to another exemplary embodiment of the invention, the sound-

rendering unit together with the audio, such as orientation information, radiation profile, etc,

may receive some additional data.

Embodiments of the invention may provide a significantly improved, more

realistic audio playback as compared to current home entertainment systems which produce a

reasonable sound stage when the loudspeakers are positioned in the way they are assumed to

when the audio is mixed and when the listener is exactly in the middle (i.e. sweet spot) of the

loudspeakers. Embodiments of the invention may simulate such a situation in a more realistic

manner.

According to an exemplary embodiment, a method of processing mult i

channel audio signals of a surround sound system may be provided, the method comprising

classifying an incoming signal yielding classification information. A loudspeaker

configuration of the surround sound system may be determined including parameters like

position/orientation/radiation of the loudspeakers. From a database or lookup table, desired

radiation pattern information of a sound source may be obtained based on the classification

information. The incoming audio signal may be processed based on the radiation pattern

information, and the processed audio may be played back over the loudspeaker setup such

that the radiation pattern of the sound sources is matched.

Exemplary embodiments of the invention may have the advantage that the

sound reproduction may take into account instrument "directivity". A virtual piano in the

corner of the living room may sound essentially like a real piano, for example, no matter the

position of the listener.

Exemplary fields of application of embodiments of the invention are home

entertainment systems, and systems allowing for adding many compact wireless loudspeaker

units can provide a compelling lifelike sound reproduction when implementing embodiments

of the invention.

Thus, a lifelike 3D audio rendering system according to an exemplary



embodiment may provide a sound reproduction system that restores the radiation pattern of

the sound source that is reproduced. A virtual sound source (like a piano or a speaking

person) at a particular position of a room (for instance in the corner of a living room) may

sound like the real audio source (for example like a real piano), no matter the position of the

listener.

Embodiments of the invention may overcome the limitation that current home

entertainment systems are mostly limited to emphasize loudspeaker boxes. The evolution has

mainly been in increasing the number of channels and the performance is determined by the

multi-channel recording/mixing.

One important aspect for audio playback, which may be taken into account

according to exemplary embodiments of the invention, is the instrument's directivity that

may be quite different from that of a loudspeaker. To take into account the instrument's

directivity, models may be used derived for sound reduction caption and reproduction. As an

example, a piano may be recorded with several microphones, and the sound may be

reproduced by a set of loudspeakers carefully arranged to reproduce the piano sound as good

as possible. However, in many cases, such a recording is not available and the loudspeaker

setup is not known at the time of recording.

It is possible to measure, in a laboratory, the radiation patterns of the sound

sources in all classes used in a particular application. Such information may be used for

assigning classes to audio content. According to an exemplary embodiment, scaled and

delayed versions of the audio signal are played out over the loudspeakers. In a more

sophisticated embodiment, such features may be preceded by upmixing the audio into more

channels using decorrelation techniques (for instance Lauridsen decorrelation).

Next, further exemplary embodiments of the invention will be explained. In

the following, further exemplary embodiments of the device for processing audio data will be

described. However, these embodiments also apply for the method of processing audio data,

for the computer-readable medium and for the program element.

The classification unit may be adapted to classify the audio data to belong to

an audio class based on audio data classification data attached to the audio data. Thus, the

device may be capable to read the audio data having some kind of metadata as an extension

or attachment, the metadata providing information concerning the class. For instance, such a

class may be the genre of the music (jazz, rock, classic music, easy listening, etc.), may

provide information concerning the origin of the sound (information concerning the

instrument or instruments, about an artist, etc.).



However, additionally or alternatively, the classification unit may be adapted

to classify the audio data to belong to an audio class based on evaluating characteristics of the

audio data itself. Thus, algorithms may be performed which may allow deriving information

concerning the audio class from the audio data itself. For instance, the occurrence of beats

may be an indication that the sound is rock music. Other characteristics are typical for

classical music, jazz, etc. Speech has a completely different sound characteristic than music.

The kind of detected instruments (having a specific audio emission characteristics) may allow

to conclude on a corresponding audio class.

The classification unit may be adapted to classify the audio data to belong to

an audio class based on a comparison of the audio data with pre-stored characteristics of

audio data related to (a particular one of) a plurality of audio classes. Thus, predetermined

audio class information may be stored in the device. For instance, characteristics for different

instruments, vocalist, genres, etc. may be recorded, and corresponding abstract or generic

audio class information may be stored in a corresponding database. Then, characteristics of a

present audio item may be compared to the pre-stored class profiles, and the profile with the

best match may be assumed to represent the class of the present audio item.

The classification unit may be adapted to classify the audio data to belong to

an audio class in accordance with an audio source being an origin of the audio data. Thus, the

characteristics of the sound source that has generated the audio (for instance a piano, a human

singer, etc.) may determine the class like "instrumental", "piano music", etc.

The classification unit may be adapted to classify the audio data to belong to

an audio class in accordance with a recording mode of recording the audio data. Examples for

such recording modes are stereo, multi-channel, plugged/unplugged, or the like. Thus, the

recording mode may form some kind of fingerprint of the audio class or may at least provide

hints to which class an audio piece might belong.

The reproduction configuration unit may be adapted to configure reproduction

properties of a plurality of audio reproduction units for reproducing the audio data in

accordance with the assigned audio class. Thus, embodiments of the invention may

implement several audio production units like loudspeakers so that the three-dimensional

impression of a three-dimensional sound source may be simulated in a realistic manner. The

configuration of the loudspeakers may include a correlation between different loudspeakers,

and may also be adjusted based on the relative position of the loudspeakers to one another. It

is possible that the loudspeakers automatically detect their positions with respect to one

another, for instance by exchanging audio signals. By evaluating the time characteristics of



the emission and detection of the audio signals may then allow the system to automatically

determine the relative geometrical arrangement of the loudspeakers with respect to one

another. Thus, a multiple reproduction unit system may be particularly suitable to realistically

simulate the characteristics of a physical sound source. Embodiments of the invention may be

used in an audio surround sound system.

The reproduction configuration unit may be adapted to configure, as the

reproduction characteristics of the audio reproduction unit, at least one of the group

consisting of a spatial position of the audio reproduction unit, a spatial orientation of the

audio reproduction unit, and a radiation profile (for instance frequency and/or amplitude

characteristics) of the audio reproduction unit. Thus, the positions of the audio reproduction

units may be modified during reproduction so as to simulate a motion of the audio source

during recording. Also the emission direction may be modified, for instance to simulate that a

person giving a speech walks along a lecture hall during speaking and/or changes direction of

speech. Also the radiation profile may be adjusted, for instance by adjusting equalizing

and/or reverberation properties.

The reproduction configuration unit may be adapted to configure the

reproduction characteristics of the audio reproduction unit based on pre-stored configuration

information and/or user-defined configuration information. Thus, the configuration of the

loudspeakers may be performed based on user commands (for instance a user may input the

command "I wish that the content is played back with the acoustic of the Royal Albert Hall"

or "I wish that the content is played back to sound like a piano"). Class information may be

linked in a database to loudspeaker configuration information. For instance, to simulate a

piano, corresponding three-dimensional configuration information may be pre-stored.

The audio data processing unit may be adapted to process the audio data by at

least one of the group consisting of amplifying the audio data, delaying the audio data,

adjusting a correlation of the audio data, equalizing the audio data, adding reverberation to

the audio data, and filtering the audio data. Thus, in order to give a human user a realistic

perception or impression of the reproduced audio, the loudness of the audio data may be

adjusted, or the signals may be delayed. The signals may be decorrelated, a frequency

distribution of the audio data may be adjusted, artificial effects like reverberation or the like

may be added so as to simulate a specific audible impression. Moreover, the audio data may

be filtered, for instance to remove very low frequency components.

The audio data processing unit may be adapted to process the audio data for

generating reproducible audio data for reproduction so as to match a radiation pattern of a



sound source being the origin of the audio data. By taking this measure, the acoustic wave

emission characteristics of a three-dimensional physical object may be matched.

The device may comprise a database unit (for instance a storage device like a

harddisk, an EEPROM, a flash memory, etc.) for storing audio reproduction characteristics

data assigned to classes of audio data, wherein the database may be accessed by the

reproduction configuration unit and/or by the audio data processing unit. By implementing a

database that has pre-stored empiric characteristics of sound sources, the classification and

modification of the audio data and the loudspeaker configuration may be significantly

improved.

The device may be adapted for a dynamic processing of the audio data. In this

context, the term "dynamic" may particularly denote that, during reproduction of an audio

piece, the reproduction unit configuration and/or the audio data configuration may be

continuously updated. For instance, when the sound source changes direction during

recording, this direction modification may be mapped on the virtual audio simulation system.

The device may comprise the audio reproduction unit(s) for reproducing the

reproducible audio data in accordance with the configured reproduction characteristics and in

accordance with the assigned audio class. Such one or more audio reproduction units may be

loudspeakers, headphones, or earpieces. The reproduction unit or units may be supplied with

control information with respect to loudspeaker configuration and audio data modification.

The communication between audio processing components of the audio device

and reproduction units may be carried out in a wired manner (for instance using a cable) or in

a wireless manner (for instance via a WLAN, infrared communication or Bluetooth).

The audio device may be a realized as a gaming device, a laptop, a portable

audio player, a DVD player, a CD player, a harddisk-based media player, an internet radio

device, a public entertainment device, an MP3 player, a hi-fi system, a vehicle entertainment

device, a car entertainment device, a portable video player, a medical communication system,

a body-worn device, an audio conference system, a video conference system, or a hearing aid

device. A "car entertainment device" may be a hi-fi system for an automobile.

However, although the system according to embodiments of the invention

primarily intends to facilitate the playback of sound or audio data, it is also possible to apply

the system for a combination of audio data and visual data. For instance, an embodiment of

the invention may be implemented in audiovisual applications like a video player in which a

loudspeaker is used, or a home cinema system.

The aspects defined above and further aspects of the invention are apparent



from the examples of embodiment to be described hereinafter and are explained with

reference to these examples of embodiment.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be described in more detail hereinafter with reference to

examples of embodiment but to which the invention is not limited.

Fig. 1 shows an audio data processing device according to an exemplary

embodiment of the invention.

Fig. 2 shows an audio data processing device according to another exemplary

embodiment of the invention.

DESCRIPTION OF EMBODIMENTS

The illustration in the drawing is schematically. In different drawings, similar

or identical elements are provided with the same reference signs.

In the following, referring to Fig. 1, an audio data processing system 100

according to an exemplary embodiment of the invention will be explained.

The system 100 shows an audio surround system comprising a device 100a for

processing audio data and a sound reproduction unit 100b and a user interface 101. The user

interface 101 in the present case is a graphical user interface (GUI) and includes a display

device for displaying information to a human operator, which display device is a liquid

crystal display in this case. Alternative, the display device may be a plasma display device or

the like). Furthermore, the user interface 101 comprises an input device allowing the user to

input data (like data specifying the audio reproduction) or to provide the system with the

control commands. Such an input device may include buttons, a keypad, a joystick, a

trackball, a touch screen, or may even be a microphone of a voice recognition system. The

user interface 101 may allow a human user to communicate in a bi-directional manner with

the system 100.

The sound reproduction unit 100b comprises loudspeakers 107 to 109 for

reproducing audio data. By a user command inputted by a user via the user interface 101,

audio data stored in an audio data storage device 102 may be processed for reproduction. The

audio data storage device 102 may be a CD, a DVD, or a harddisk.

Audio data AD stored in the audio data content storage unit 102 may be

provided to a classification unit 103 for classifying the audio data AD to belong to an audio



class (for instance a particular genre or a particular sound source). An output of the

classification unit 103 provides classification information CLI and is coupled to an input of a

reproduction configuration unit 104, which configuration unit 104 is adapted for processing

the classification information CLI to provide configuration instructions COI for configuring

reproduction characteristics of the loudspeakers 107 to 109 for reproducing the audio data in

accordance with the assigned audio class.

Furthermore, an output of the classification unit 103 is coupled to an input of

an audio data processing unit 105 to provide the audio data AD, which audio data processing

unit 105 is adapted for processing the audio data AD in accordance with the assigned audio

class for generating reproducible processed audio data PAD for reproduction by the

loudspeakers 107 to 109.

Beyond this, a database unit 106 is provided which stores audio reproduction

characteristics data assigned to classes of audio data. As can be taken from Fig. 1, the

database unit 106 may be accessed by the reproduction configuration unit 104 and by the

audio data processing unit 105 so as to provide these units 104, 105 with information being

valuable for these units 104, 105 to correspondingly adapt loudspeaker configuration and

audio data properties so as to achieve a proper correspondence between the audio

classification and the audio playback.

An output of the reproduction configuration unit 104 is adapted to supply

loudspeaker configuration instructions COI to the loudspeakers 107 to 109. Each of the

loudspeakers 107 to 109 receives individual reproduction configuration information.

Furthermore, an output of the audio data processing unit 105 is coupled to the

loudspeakers 107 to 109 for providing the loudspeakers 107 to 109 individually with

reproducible processed audio data PAD for reproduction by the loudspeakers 107 to 109.

Therefore, configuration unit 104 controls loudspeaker configuration, and processing unit

105 provides audio content.

Thus, when an audio data item related to piano music is to be played back, the

classification unit 103 identifies the class or genre of this audio data to be "piano music"

and/or "classical music". Such a determination may be based on appropriate algorithms. For

instance, it is possible to distinguish piano music from hardrock by the acoustical properties

of such music items. It is also possible that the classification unit 103 evaluates a class

identifier which may be attached to the audio data and which may be indicative of the class

of the audio item.

The class information CLI and the audio data AD are supplied to the



configuration unit 104 and processing unit 105. The reproduction configuration unit 104

adjusts reproduction parameters of the loudspeakers 107 to 109 like an adjustment of the

position of the loudspeakers 107 to 109 (which may be modified automatically by means of

electric motors or the like), an acoustic wave emission direction of the loudspeakers 107 to

109 (for instance the loudspeakers 107 to 109 may be turned), or the like. Thus, the

loudspeakers 107 to 109 are configured to match with an audio pattern of the source of the

audio data, in the present example match with the 3D emission characteristics of a piano.

Furthermore, the classification is supplied to the audio data processing unit

105 that correspondingly adjusts the audio data so as to match to the characteristics of the

sound source. For instance, the audio data is equalized, filtered, amplified or modified in

another manner so as to be in proper accordance with characteristics of the original sound

source. Thus, the processed audio data may sound, in the present example, like audio emitted

from the piano.

Thus, loudspeaker configuration and audio data characteristics are adjusted to

match to characteristics of the audio source to give a human user a realistic impression of a

virtual piano.

Referring to Fig. 2, an audio data processing system 200 according to an

exemplary embodiment of the invention is shown. As a difference of the system 100

according to figure 1 the system 200 according to figure 2 comprises a audio data interface

201 that is adapted to receive audio data from a remote server via wired internet connection.

Alternatively the interface 201 may be adapted to receive audio data via a wireless link, for

instance WLAN, Bluetooth, ZigBee etc. By a user command inputted by a user via the user

interface 101, audio data received by the interface 201 is provided to the classification unit

103.

In a further embodiment, instead of audio data processing system 200 the

remote server may comprise the classification unit. In this case the audio data processing

system 200 may comprise an adapted interface 201a that is adapted to receive the class

information CLI and the audio data AD for supplying this information to the configuration

unit 104 and processing unit 105.

It should be noted that the term "comprising" does not exclude other elements

or features and the "a" or "an" does not exclude a plurality. Also elements described in

association with different embodiments may be combined.

It should also be noted that reference signs in the claims shall not be construed

as limiting the scope of the claims.



CLAIMS:

1. A device (100a) for processing audio data, the device (100a) comprising

a classification unit (103) adapted to classify the audio data to belong to an

audio class;

a reproduction configuration unit (104) adapted to configure a reproduction

characteristics of an audio reproduction unit (107 to 109) for reproducing the audio data in

accordance with the assigned audio class;

an audio data processing unit (105) adapted to process the audio data in

accordance with the assigned audio class for generating reproducible audio data for

reproduction by the audio reproduction unit (107 to 109).

2 . The device (100a) according to claim 1,

wherein the classification unit (103) is adapted to classify the audio data to

belong to an audio class based on audio data classification data attached to the audio data.

3 . The device (100a) according to claim 1,

wherein the classification unit (103) is adapted to classify the audio data to

belong to an audio class based on evaluating characteristics of the audio data.

4 . The device (100a) according to claim 1,

wherein the classification unit (103) is adapted to classify the audio data to

belong to an audio class based on a comparison of the audio data with pre-stored

characteristics of audio data related to a plurality of audio classes.

5 . The device (100a) according to claim 1,

wherein the classification unit (103) is adapted to classify the audio data to

belong to an audio class in accordance with an audio source being an origin of the audio data.

6 . The device (100a) according to claim 1,

wherein the classification unit (103) is adapted to classify the audio data to



belong to an audio class in accordance with a music instrument and/or a human being being

an origin of the audio data.

7 . The device (100a) according to claim 1,

wherein the classification unit (103) is adapted to classify the audio data to

belong to an audio class in accordance with a recording mode of recording the audio data.

8. The device (100a) according to claim 1,

wherein the reproduction configuration unit (104) is adapted to configure

reproduction properties of a plurality of audio reproduction units for reproducing the audio

data in accordance with the assigned audio class.

9 . The device (100a) according to claim 1,

wherein the reproduction configuration unit (104) is adapted to configure, as

the reproduction characteristics of the audio reproduction unit (107 to 109), at least one of the

group consisting of a position of the audio reproduction unit (107 to 109), an orientation of

the audio reproduction unit (107 to 109), and a radiation profile of the audio reproduction

unit (107 to 109).

10. The device (100a) according to claim 1,

wherein the reproduction configuration unit (104) is adapted to configure the

reproduction characteristics of the audio reproduction unit (107 to 109) based on pre-stored

configuration information and/or user-defined configuration information.

11. The device (100a) according to claim 1,

wherein the audio data processing unit (105) is adapted to process the audio

data by at least one of the group consisting of amplifying the audio data, delaying the audio

data, adjusting a correlation of the audio data, equalizing the audio data, adding reverberation

to the audio data, and filtering the audio data.

12. The device (100a) according to claim 1,

wherein the audio data processing unit (105) is adapted to process the audio

data for generating reproducible audio data for reproduction so as to match a radiation pattern

of a sound source being the origin of the audio data.



13. The device (100a) according to claim 1,

comprising a database unit (106) for storing audio reproduction characteristics

data assigned to classes of audio data, the database unit (106) being accessible by the

reproduction configuration unit (104) and/or by the audio data processing unit (105).

14. The device (100a) according to claim 1,

adapted for dynamically processing the audio data.

15. The device (100a) according to claim 1,

comprising the audio reproduction unit (107 to 109) for reproducing the

reproducible audio data in accordance with the configured reproduction characteristics and in

accordance with the assigned audio class.

16. The device (100a) according to claim 15,

wherein the audio reproduction unit (107 to 109) comprises at least one of the

group consisting of one or more loudspeakers, one or more headphones, and one or more

earpieces.

17. The device (100a) according to claim 1,

realized as at least one of the group consisting of a gaming device, a laptop, a

portable audio player, a DVD player, a CD player, a harddisk-based media player, an internet

radio device, a public entertainment device, an MP3 player, a hi-fi system, a vehicle

entertainment device, a car entertainment device, a video player, a medical communication

system, a body-worn device, an audio conference system, a video conference system, and a

hearing aid device.

18. A method of processing audio data, the method comprising:

classifying the audio data to belong to an audio class;

configuring a reproduction characteristics of an audio reproduction unit (107

to 109) for reproducing the audio data in accordance with the assigned audio class;

processing the audio data in accordance with the assigned audio class for

generating reproducible audio data for reproduction by the audio reproduction unit (107 to

109).



19. A program element, which, when being executed by a processor (103 to 105),

is adapted to control or carry out a method of processing audio data, the method comprising:

classifying the audio data to belong to an audio class;

configuring a reproduction characteristics of an audio reproduction unit (107

to 109) for reproducing the audio data in accordance with the assigned audio class;

processing the audio data in accordance with the assigned audio class for

generating reproducible audio data for reproduction by the audio reproduction unit (107 to

109).

20. A computer-readable medium, in which a computer program is stored which,

when being executed by a processor (103 to 105), is adapted to control or carry out a method

of processing audio data, the method comprising:

classifying the audio data to belong to an audio class;

configuring a reproduction characteristics of an audio reproduction unit (107

to 109) for reproducing the audio data in accordance with the assigned audio class;

processing the audio data in accordance with the assigned audio class for

generating reproducible audio data for reproduction by the audio reproduction unit (107 to

109).
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