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(54) LISTENING DEVICE AND LISTENING SYSTEM

(57) Listening device (2), comprising at least one au-
dio input interface (3a, 3b, 3c, 3d), wherein said listening
device (2) comprises a processing unit (9) configured to
generate digital audio stream data (10) based on an audio
signal from the at least one audio input interface (3a, 3b,
3c, 3d), and a wireless transmission unit (11) that is con-
figured to wirelessly output the digital audio stream data
(10) to be received by a receiving unit (12), wherein said
listening device (2) comprises a charging case (23) with
a holder (6) configured to hold at least one earphone (4)
and a charging interface (7) that is configured to recharge
a battery (8) of the at least one earphone (4) when the
earphone (4) is held by the holder (6) .
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Description

[0001] The invention relates to a listening system, com-
prising at least one audio input interface, wherein said
listening device comprises a processing unit configured
to generate digital audio stream data based on an audio
signal from the at least one audio input interface, and a
wireless transmission unit that is configured to wirelessly
output the digital audio stream data to be received by a
receiving unit. The invention also relates to a correspond-
ing listening system.
[0002] Personal hearing systems are well known on
the market. The main purpose of such systems is to am-
plify the sound in the environment for a hard of hearing
person. Depending on the noise conditions and the spe-
cific use situation, different requirements of such a sys-
tem have to be fulfilled. For example, in conference sit-
uation, it is important for a hard of hearing person to clear-
ly understand each participant. Therefore, known per-
sonal hearing systems comprise a digital conversation
amplifier that can be placed, for example, in the middle
of a conference table. Microphones of the amplifier
record the voice of a speaker or other sounds and am-
plifies it on an output socket. Thus, the amplified output
signal can be played over a headphone or other hearing
aid devices.
[0003] A further known example of such a personal
hearing system is configured to transmit the recorded
audio signal via a wireless broadband link to a receiver
that is in turn connected to an earphone or to hearing
aids. Such systems are known as personal audio ampli-
fiers.
[0004] The disadvantage of common personal hearing
systems is that their usage can be inconvenient due to
the set up that has to made each time before the system
is ready to use. This requires various steps, including
connecting the components and selecting the right op-
erating mode. A further drawback of such systems is that
they require a certain amount of space for transportation.
However, in today’s mobile working environment or dur-
ing leisure activities there is a need for mobile hearing
assistance solutions.
[0005] It is therefore an object of the invention to pro-
vide an improved listening device and a listening system
that allows a convenient use in mobile situations.
[0006] The invention solves this objective with the fea-
tures of the independent claims.
[0007] According to a first aspect of the invention, a
listening device is proposed, comprising at least one au-
dio input interface, wherein said listening device com-
prises a processing unit configured to generate digital
audio stream data based on an audio signal from the at
least one audio input interface, and a wireless transmis-
sion unit that is configured to wirelessly output the digital
audio stream data to be received by a receiving unit,
wherein said listening device comprises a charging case
with a holder configured to hold at least one earphone,
and a charging interface that is configured to recharge a

battery of the at least one earphone when the earphone
is held by the holder.
[0008] If the listening device comprises two or more
audio input interfaces, one or more of these audio input
interfaces may be used as a source for the audio sig-
nal/signals on which the digital audio stream data is
based.
[0009] First, some terms used in the context of this
application will be explained here.
[0010] Audio stream data in the sense of this applica-
tion is data that is transmitted for audio streaming. Audio
streaming means that digital audio stream data is sent
from a sending device to a receiving device where the
audio signal represented by the digital audio stream data
is reproduced. The corresponding audio stream data is
deleted after the audio signal is played.
[0011] The transmission unit has the capability to send
digital data. Of course, it may also be possible that the
transmission unit is configured to receive data. In the
same manner, a receiving unit in the sense of this appli-
cation is configured to receive data, but may also be con-
figured to send data.
[0012] The audio stream data can be transmitted using
various technological standards, including a Bluetooth or
WLAN standard; or optical transmission technologies,
such as infrared data transmission.
[0013] The charging case as part of the listening device
enables the user to carry the at least one earphone in a
convenient manner. The earphone, preferably a pair of
earphones, may be used to listen to an audio signal that
is sent from the listening device to the receiving unit as
audio stream data. Furthermore, the charging case en-
sures that the battery of the at least one earphone is
sufficiently charged. Preferably, the at least one ear-
phone can be charged wirelessly over a charging inter-
face of the charging case; e.g., via an inductive charging
interface or a charging interface comprising contact ele-
ments.
[0014] Preferably, the at least one earphone may com-
prise the transmission unit so that the audio stream data
is directly sent from the listening device to the at least
one earphone.
[0015] Alternatively, the receiving unit may be part of
an external device that may be connected via a wireless
or wired connection to the at least one earphone.
[0016] Furthermore, it is possible that the audio stream
data is directly sent to the at least one earphone com-
prising a first receiving unit, and the audio data is sent to
a second receiving unit, for example, as part of an exter-
nal device.
[0017] The listening device is capable of wirelessly
transmitting audio information to a distant receiving unit
which can be worn or carried, for example, by a hard of
hearing person. Therefore, the listening device can be
used as a flexible external microphone that can be posi-
tioned and oriented in the best possible manner relative
to an audio source. Thus, by using the listening device,
the intelligibility during conversations can be increased.
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[0018] The processing unit may be configured, in ad-
dition to generating the audio stream data, to perform
further audio processing. Therefore, the processing unit
may comprise a certain number, e.g., one to three, pre-
set sound curves that can be chosen by a user. The pa-
rameters of the chosen sound curve are applied by the
processing unit for processing the input audio signal. The
processed audio is then transmitted as audio stream data
to the receiving unit.
[0019] The processing unit of the listening device pref-
erably has an automatic gain control (autogain) function.
[0020] Preferably, said listening device is a handheld-
device. A handheld-device in the sense of this application
is a device that can be held by a person with one hand.
This allows to carry and use the listening device in a
flexible manner.
[0021] In an advantageous embodiment, the holder is
configured to support the at least one earphone in at least
two spatial directions, preferably in three spatial direc-
tions. This kind of support allows retaining the at least
one earphone in a predefined manner, even in transport
situation. This ensures that the at least one earphone is
aligned with respect to the holder such that the at least
one earphone is reliably supplied with electrical energy
when inserted. In a further preferred embodiment, the
holder is configured to prevent a rotational movement of
the at least one earphone when inserted into the holder.
[0022] Preferably, at least one audio input interface is
a microphone. The microphone can be used to directly
record sounds of the environment of the listening device.
The listening device can be positioned independently
from the hearing device that is used to play the recorded
sound. This allows a flexible positioning of the micro-
phone. For example, the listening device may be posi-
tioned on a conference table near the participants of a
conference, wherein the user of the listening device
stands in front of the table for holding a speech or pres-
entation. The voice of the participants is recorded by the
listening device and can, for example, be wirelessly
transmitted to the at least one earphone of the user.
[0023] Preferably, at least one audio input interface is
an omni-directional microphone and/or at least one audio
input interface is a directional microphone. The use of a
directional microphone and an omnidirectional micro-
phone allows capturing various sound sources in the best
possible manner. For example, if different speakers are
positioned around the listening device, the omni-direc-
tional microphone can be used for capturing the sound
of their voices. As a further example, in case there is a
conversation with only one person, the directional micro-
phone can be used.
[0024] A directional microphone may also comprise an
array of at least two omnidirectional microphones, where-
in a directional sensitivity is created by an algorithm
based on the audio signals of the array of microphones.
[0025] In a further advantageous embodiment said lis-
tening device comprises at least two microphones,
wherein one or more of the at least two microphones is

selectable as the main source for generating the digital
audio stream data. A main source for generating the dig-
ital audio stream data in the context of this application is
a sound source that is amplified compared to the other
sources. The sound of the microphones which are not
selected as the main source may either be completely
muted or attenuated. This selection of microphones is
preferably applied in a "zoom hearing mode" of the lis-
tening device. This mode can particularly improve the
speech intelligibility in noisy environments. The selection
of one microphone as the main source may be done au-
tomatically by an algorithm; this algorithm can, for exam-
ple, be configured to detect the microphone, e.g., a di-
rectional or omnidirectional microphone, that creates the
best audio signal of a person speaking. The algorithm
can be implemented, for example, as a part of the
processing unit of the listening device. The choice of the
microphone may also be done manually via an applica-
tion of a smart device connected to the listening device.
[0026] Preferably, at least one audio input interface is
a connector that is configured to receive audio signals
via an audio cable. The connector may be, for example,
an AUX-connector. In principle, however, it may also be
a connector according to an alternative standard. The
connector allows to connect the listening device to an
external audio signal source, for example, a television,
a HiFi system, a radio, a smartphone or a personal com-
puter. In a particularly preferred embodiment, the listen-
ing device comprises at least one microphone and at
least one connector. This allows an even more flexible
use of the listening device.
[0027] In an advantageous embodiment, the charging
case comprises a lid that is movable relative to the holder
from an opened position to a closed position, wherein in
the opened position the holder is accessible, wherein in
the closed position the holder is covered by the lid, where-
in an operating mode of the listening device is settable
depending on the position of the lid relative to the holder.
It has been shown that the position of the lid is an intuitive
user input interface. The main advantage is that the user
feels the position of the lid and does not have to visually
capture the listening device when setting the operational
mode.
[0028] For example, one or more of the following op-
erating modes of the listening device may be set by the
position of the lid:
[0029] An "around me hearing mode" where the sound
recorded by the omnidirectional microphone of the lis-
tening device is the input signal for the processing unit.
[0030] A "directional mode" where the sound recorded
by a certain directional microphone of the listening device
is the input signal for the processing unit. This mode is
particularly advantageous during a conversation under
noisy conditions. Since the user knows the working di-
rection of the active directional microphone, the user can
point with the directional microphone in the direction of
the sound source that shall be amplified, for example a
speaking person. In the "directional mode" the selected
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directional microphone does not change.
[0031] A "zoom hearing mode" where one or more mi-
crophones of the listening device are selectable as the
input signal for the processing unit. The direction and
zoom characteristics of this mode may be based on the
signal processing algorithm determining where the
sound source comes from and consequently attenuate
sound and/or noise from other directions. The zoom hear-
ing mode requires a listening device comprising an array
of at least two microphones.
[0032] An "external mode" where the sound received
by the connector is the input signal for the processing unit.
[0033] Of course, it may also be possible to set these
modes via another control interface of the listening de-
vice.
[0034] Additionally, or alternatively, the position of the
lid may also be used to switch the listening device on or
off.
[0035] In an advantageous embodiment, the listening
device comprises an indication unit that is configured to
display the operating mode and/or a status of the listening
device. For example, the indication unit may be a LED
that lights in different colors depending on the operating
mode and/or status of the listening device.
[0036] In an advantageous embodiment, at least one
intermediate position of the lid between the opened and
closed position is predefined which is recognizable by
the user through haptic feedback of the lid. The haptic
feedback may, for example, be a vibration signal or a
force that has to be overcome when moving the lid out
of a predefined position.
[0037] Preferably, the listening device is connectable
to a smart device, wherein the processing unit is config-
urable by receiving a configuration data set from the
smart device. The wireless transmission unit may be con-
figured to connect the listening device to the smart de-
vice. It may also be possible that the connection to the
smart device is established via a separate interface of
the listening device.
[0038] The smart device can be, for example, a smart-
phone, a smart-watch, a tablet computer, a laptop or a
personal computer.
[0039] Furthermore, the listening device may be con-
figured to wirelessly output audio stream data based on
an audio stream received by the smart device. The audio
stream received by the smart device, e.g., music or tel-
ephone call, may be processed by the processing unit of
the listening device such that outputted audio stream da-
ta is adapted to the personal hearing capabilities of a
user.
[0040] According to a second aspect of the invention,
a listening system is proposed comprising a listening de-
vice according to one of the claims 1 to 10, and a receiving
unit that is configured to receive the wireless audio
stream data outputted by the listening device.
[0041] Preferably, said listening system comprises at
least one earphone, wherein the at least one earphone
comprises a loudspeaker, the receiving unit and an in-

ternal audio processing unit configured to play the re-
ceived digital audio stream data on the loudspeaker.
[0042] Further preferably, the internal audio process-
ing unit may also be configured to perform the audio
processing that has been described above in connection
with the listening device, for example, the adaption of
audio signals based on sound curve parameters. In this
case, the processing unit of the listening device gener-
ates the audio stream data without further audio process-
ing.
[0043] Furthermore, the audio processing required for
the selected operational mode, for example, the "zoom
hearing" mode may also be done by the internal audio
processing unit of the earphone. In this case, the audio
stream data generated by the processing unit of the listing
device may comprises data corresponding to audio sig-
nals from several available audio input interfaces. The
received audio stream data is then processed according
to the selected operational mode; this audio processing
may comprise the selection of an audio channel and/or
the attenuation of certain undesired sound sources.
[0044] It is advantageous that the listening system
comprises two earphones to enable stereo playback of
the input audio signal.
[0045] The advantage of the listening system is that
the at least one earphone can be used for playing the
audio stream data outputted by the listening device. Fur-
thermore, in mobile situations, the at least one earphone
can be retained in the charging case.
[0046] Preferably, said listening system is configured
to automatically establish a wireless connection between
the at least one earphone and the listening device. Thus,
the listening system is immediately ready for use without
the need of pairing these components.
[0047] Preferably, the at least one earphone compris-
es an internal microphone, wherein the internal audio
processing unit uses the audio signal from the internal
microphone as an input for audio processing.
[0048] Preferably, the listening device may be
switched in an "earphone mode" where the sound re-
corded by the internal microphone of the at least one
earphone is directly played on the loudspeaker of the at
least one earphone.
[0049] The "earphone mode" allows an amplification
of environmental sounds when it is inconvenient for the
user to place the listening device in an appropriate posi-
tion. Furthermore, the internal microphone of the ear-
phone can, for example, be used as a data source for a
noise cancellation algorithm. The use of the internal mi-
crophone can be controlled, for example, by the listening
device or by a user interface of the at least one earphone.
[0050] The sound curve parameters selected in the lis-
tening device may also be transmitted to the internal au-
dio processing unit so that the audio signals of the internal
microphone can also be processed according to the per-
sonal hearing capabilities of the users in the "earphone
mode". In case the sound curve parameters are already
stored in the earphone, it may also be possible to send
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a selection command of the chosen sound curve to the
at least one earphone.
[0051] The internal microphone allows to operate the
at least one earphone independently from the listening
device, because the amplification can be done by the
internal audio processing unit itself. The internal audio
processing unit may be configured to play the amplified
sound over the loudspeaker of the at least one earphone.
Listening via the earphone directly is particularly advan-
tageous, for example, when the user has a conversation
while having a walk. It has been shown that the amplifi-
cation performed by the earphones directly is sufficient
in more quiet environments.
[0052] The internal microphone may be controlled by
a control interface of the earphone, a control interface of
the listening device and/or by the software of the smart
device.
[0053] Preferably, said listening system further com-
prises the smart device that is configured to be connected
with the listening device, wherein the smart device com-
prises a software configured to generate a configuration
data set, and to send the configuration data set to the
listening device. By using the smart device for the con-
figuration of the listening device, especially for the gen-
eration of the sound curve by making a hearing test, a
corresponding user interface is not required as part of
the listening device. Thus, a compact and light design of
the listening device can be achieved, which enables a
convenient use in mobile situations.
[0054] Preferably, the configuration data set compris-
es one or more of the following information: personalized
audio sound curve parameters; advanced setting param-
eters; microphone selection parameters.
[0055] The personalized audio sound curve parame-
ters allow to adjust the algorithm of the processing unit
in order to adapt the audio stream data according to the
personal hearing capabilities of the user. The personal-
ized audio sound curve may be generated manually or
automatically by using the smart device. The automatic
generation of the personalized audio sound curve is pref-
erably made by using the results of a hearing test that
may also be performed by the software of the smart de-
vice. The personalized audio curve resulting from the
hearing test may be manually adjusted, for example, by
dragging a visualized sound curve on a display of the
smart device.
[0056] Advanced settings are settings that are usually
not made on a daily basis; e.g., the configuration of op-
erating modes.
[0057] Microphone selection parameters allows the
selection of one or more microphone to be used as the
main source for the audio signal that is processed by the
processing unit.
[0058] In a further preferred embodiment, the listening
device comprises a charger battery having a capacity
that has at least five times, preferably at least ten times,
the capacity of a battery of the at least one earphone.
This allows several mobile recharge cycles of the battery

of the earphone. The charger battery of the listening de-
vice can be charged, for example, via an USB-connector.
Furthermore, such a capacity of the battery of the listen-
ing device allows to provide enough energy for the
processing unit. Since the energy consuming audio
processing is performed in the listening device, the ca-
pacity of the battery of the at least one earphone can be
smaller, leading to lighter and more compact earphone
design.
[0059] In a preferred embodiment, the listening device
and/or the at least one earphone comprises a control
interface for controlling at least one function of the listen-
ing device and/or the at least one earphone. Preferably,
the control interface is configured to control the volume
of the earphones, the balance, the operating mode and/or
a microphone mode. Preferably, a quite mode and a
noise mode that applies noise and echo cancellation may
also be selected by the control interface of the listening
device and/or the earphones.
[0060] According to a further embodiment, the control
interface may be implemented in such a way that the
volume is adjusted by shaking a right or a left earphone.
For example, by shaking the left earphone, the volume
decreases and by shaking the right earphone, the volume
increases.
[0061] Furthermore, the listening system may com-
prise a cradle that can be configured to charge the lis-
tening device and to connect the listening device to an
external audio source.
[0062] In the following, the invention shall be illustrated
on the basis of preferred embodiments with reference to
the accompanying drawings, wherein:

Fig. 1 shows a listening system according to a first
embodiment;

Fig. 2 shows a listening device;

Fig. 3 shows a listening system according to a second
embodiment;

Fig. 4 shows a listening system according to a third
embodiment; and

Fig. 5 a method for operating a listening system.

[0063] Figure 1 shows a listening system 1 comprising
a listening device 2, two earphones 4 and a smart device
17.
[0064] The listening device 2 comprises a charging
case 23, wherein said charging case 23 comprises a
holder 6 configured to hold both earphones 4 (see Figure
2) and a charging interface 7 configured to charge a bat-
tery 8 of each earphone 4 when the earphones 4 are
inserted in the listening device 2. The charging case 23
further comprises a lid 16 that is pivot mounted relative
to the holder 6. The lid 16 covers the interior of the charg-
ing case 23 in a closed position (see Figure 2, left), where-
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in the interior of the charging case 23 is accessible in an
opened position of the lid 16 (see Figure 2, right) .
[0065] The charging case 23 comprises a housing 22
that is also a housing for the whole listening device 2.
[0066] The listening system 1 of Figure 1 shows a con-
figuration in which both earphones 4 are removed from
the holder 6 of the listening device 2. This is typical use
situation, where the earphones 4 are positioned at some
distance from the listening device 2; e.g., 0,2 to 5 meters.
[0067] The basic configuration of the two earphones 4
is identical, and therefore only the functionality of one
earphone 4 will be explained in more detail below.
[0068] The working principle of the listening system 1
is that digital audio stream data 10 is generated by the
listening device 2 based on an audio input provided by
one or more audio signal interfaces 3a-3d. The generated
digital audio stream data 10 is wirelessly outputted by a
transmission unit 11 of the listening device 2.
[0069] In this first embodiment of the listening system
1, the outputted audio stream data 10 is received by a
receiving unit 12 of the earphone 4 where the correspond-
ing sound is played subsequently by a loudspeaker 5 of
the earphone 4. In other words: The sound detected by
one or more of the audio input interfaces 3a-3d is
streamed from the listening device 2 to the earphone 4.
The played sound can be amplified to enable, for exam-
ple, a hard of hearing person to clearly hear the sound
recorded by the listening device 2 over the earphone 4.
[0070] The listening device 2 comprises four audio in-
put interfaces 3a-3d, namely an omni directional micro-
phone 3a, a first and a second directional microphone
3b, 3c and a connector 3d in the form of an AUX-con-
nector. Of course, an embodiment with only one direc-
tional microphone 3b, an omni directional microphone 3a
and a connector 3d would also be possible.
[0071] The audio signals received by one or more of
the audio input interfaces 3a, 3b, 3c and 3d are processed
by an processing unit 9 of the listening device 2. The
processing unit 9 is configured to generate the digital
audio stream data 10 that is transmitted immediately after
being generated via a transmission unit 11 of the listening
device 2 to the receiving unit 12 of the earphone 4.
[0072] The transmission unit 11 and the receiving unit
12 are configured to transmit the audio stream data 10
wirelessly via a Bluetooth standard from the listening de-
vice 2 to the earphone 4.
[0073] The listening device 2 further comprises a
charger battery 18, in particular for providing energy to
the charging interface 7 and to the processing unit 9. A
control interface 15 is provided at the listening device 2
to adjust, for example, the volume of the earphones 4,
the left-right balance of the earphones 4, the operating
mode and/or a microphone mode of the listening device
1.
[0074] Depending on an operational mode of the lis-
tening device 2, different audio input interfaces 3a-3d are
used as an input signal for the processing unit 9 to gen-
erate the digital audio stream data 10.

[0075] In an "around me mode", the omnidirectional
microphone 3a provides the input signal. This mode is
advantageous to amplify voices from different directions.
[0076] In a "directional mode", one of the directional
microphones 3b or 3c provides the input signal. This
mode is advantageous in noisy environments. The user
can position the listening device 2 with the activated mi-
crophone 3b or 3c in the direction of the sound that shall
be amplified, for example, in the direction of a speaking
person.
[0077] In a "zoom hearing mode" one or more of the
microphones 3a to 3c are alternately selectable as the
main audio source for the processing unit 9 to generate
the audio stream data 10. In this embodiment, one of the
three microphones 3a, 3b or 3 can be selected as the
main audio source. The non-selected directional micro-
phone 3b or 3c is either muted or attenuated. The selec-
tion of the active directional microphone 3b or 3c may
either be done manually or automatically by an algorithm
that detects the most relevant sound source for the user.
This selection may be performed by the listening device
or by the software of a selected smart device.
[0078] Alternatively, the processing of audio signals for
the "zoom hearing mode" can also be performed by an
internal audio processing unit 14 of the earphone 4.
[0079] In an "external mode", the aux-connector 3d
provides the input signal. The "external mode" can be
used to connect an external device, for example, a HiFi
system, a radio, a smartphone or a personal computer,
to the listening device 2. In the "external mode", also one
of the microphones 3a-3c may be used in certain situa-
tions. For example, the aux-connector 3d could primarily
be used as an audio input source so that the user hears,
for example, the amplified TV sound. In the case of a
sound in the environment, for example, a person talking
to the user, the external signal that is provided via the
connector 3d is muted to some degree and the environ-
mental sound provided by one of microphones 3a-3c
(e.g., the omnidirectional microphone 3a) is amplified.
[0080] The position of the lid 16 of the charging case
13 is used to control the operational mode of the listening
device 2. In Figure 2, left side, the lid 16 is in a closed
position. In this position, the listening system 1 is
switched off. In Figure 2, right side, the lid 16 is in an
opened position that activates, for example, the around
me mode in which the omni-directional microphone 3a
provides the audio signal.
[0081] The further operational modes can be adjusted
by positioning the lid 16 in predefined positions between
the opened and closed position. Alternatively, the opened
and/or closed position of the lid 16 may be programmable
by a user so that corresponding operational mode can
be set by using these two positions.
[0082] Figure 1 also shows that the earphone 4 com-
prises a data storage 19 that is used to temporarily store
the received audio stream data 10 before playing the
corresponding sound. The earphone 14 further compris-
es the internal audio processing unit 14 that is configured
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to play the audio stream data 10 temporarily stored on
the data storage 19 over the loudspeaker 5. Furthermore,
the earphone 4 comprises an internal microphone 13 that
can be used to amplify sound directly via the internal
audio processing unit 14. This is possible in the so called
"earphone mode"; this mode is advantageous in mobile
situations. In this mode, the amplification of the sound
can be done without the participation of the listening de-
vice 2. The earphone 4 further comprises a control inter-
face 20, that can be used to control different functions of
the listening system 1, such as the volume and the left-
right balance of the earphones 4; the operating mode
and/or a microphone mode of the listening device 1 or
the earphone 4. In this embodiment, the control interface
20 is a touch sensitive surface of the earphone 4.
[0083] Furthermore, the listening system 1 comprises
a smart device 17 which is, for example, a smartphone.
The smart device 17 is connectable to the listening device
2 and may also be directly connectable to the earphone
4. The smart device 7 comprises a software that is con-
figured to change the settings of the listening device 2.
Particularly, the software is configured to adjust sound
curve parameters that are used by the processing unit 9
and/or internal audio processing unit 14. The software is
configured to adjust the sound curve on the basis of a
hearing test and/or manually. The adjusted sound curve
is wirelessly transmitted to the listening device 2 in the
form of a configuration data set 24. The configuration
data set is received by the transmission unit 11 that has
also a receiver functionality.
[0084] The configuration data set generated by the
software of the smart device 17 may also comprise in-
formation about advanced settings and/or microphone
selection.
[0085] In order to display for a user, the status and/or
the operating mode of the listening device 1, the listening
device 2 comprises an indication unit 21 in the form of a
LED that is configured to light in different colors depend-
ing on the operational mode.
[0086] Figure 3 shows a second embodiment of the
listening system 1 that comprises the listening device 2,
a receiver 25 that is connected to an earphone 4 and/or
to a hearing aid device 26.
[0087] The main working principle of the listening de-
vice 2 is the same as in the embodiment shown in Figures
1 and 2. The listening device 2 comprises a connector
(not shown) to receive an audio input signal 29 of, for
example, a TV 27; a lid 16 to cover a holder (not shown)
of the earphone 4; an omnidirectional microphone 3a and
a directional microphone 3b to receive sound from a
sound source 28; and a control interface 20.
[0088] Instead of transmitting the audio stream data
10 directly to the earphone 4, the audio stream data 10
is sent to the receiving unit 12 of the receiver 25 that is
configured to provide an output audio signal 30 that can
be played by the earphone 4 or by a hearing aid device
26 that is connected to the receiver 25.
[0089] The receiver 25 also comprises an omnidirec-

tional microphone 103a, a directional microphone 103b,
a control interface 120 and a processing unit (not shown).
The receiver 25 together with the earphone 4 or the hear-
ing aid device 26 can be used as a hearing assistance
system independently from the listening device 2. Since
such a hearing assistance system is usually worn by the
user, the listening device 2 may be used as a flexible
add-on for such a system that increases the mobile us-
ability.
[0090] The embodiment of Figure 4 shows that the lis-
tening device 2 can also be configured to output the audio
stream data 10 to more than one receiving unit 12. The
listening device 2 transmits the wireless audio stream
data 10 to the receiving unit 12 of a receiver 25 (cf. em-
bodiment shown in Figure 3) and additionally to the re-
ceiving unit 12 of the earphone 4 (cf. embodiment shown
in Figure 1). Thus, the listening device 2 may comprise
two or more of the wireless transmission units 11 shown
in Figure 1. Such a listening device 2 allows to share the
audio stream data 10 generated by the listening device
2 with other users.
[0091] Figure 5 illustrates a method for operating the
listening system 1 according to the embodiment shown
in Figure 1.
[0092] In step a), digital audio stream data 10 is gen-
erated based on the audio signal of the at least one audio
input interface 3a, 3b, 3c, 3d of the listening device 2 by
the processing unit 9 of the listening device 2. In this step,
the processing of the digital audio stream data 10 is per-
formed, so that no further processing of the audio stream
data 10 has to be performed in the earphone 4, except
the processing for playing the audio stream data 10 over
the loudspeaker 5.
[0093] In step b), the digital audio stream data 10 is
wirelessly transmitted from the listening device 2 to the
at least one earphone 4.
[0094] In step c), the digital audio stream data 10 is
stored on the data storage 19 of the earphone 4 and the
audio stream data 10 is played by the loudspeaker 5 of
the earphone 4 subsequently after storing it.
[0095] In step d) the audio stream data 10 stored on
the data storage 19 of the earphone 4 is deleted after the
corresponding audio stream data 10 has been played by
the loudspeaker 5 of the earphone 4.
[0096] The adjustment of the personalized amplifica-
tion is done prior to step a), for example, by using the
smart device 17. The settings are saved in the processing
unit 9 so that steps a) to d) can be performed independ-
ently from the smart device 17.

Claims

1. Listening device (2) comprising at least one audio
input interface (3a, 3b, 3c, 3d), wherein said listening
device (2) comprises a processing unit (9) configured
to generate digital audio stream data (10) based on
an audio signal from the at least one audio input in-
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terface (3a, 3b, 3c, 3d), and a wireless transmission
unit (11) that is configured to wirelessly output the
digital audio stream data (10) to be received by a
receiving unit (12), characterized in that said lis-
tening device (2) comprises a charging case (23)
with a holder (6) configured to hold at least one ear-
phone (4) and a charging interface (7) that is config-
ured to recharge a battery (8) of the at least one
earphone (4) when the earphone (4) is held by the
holder (6).

2. Listening device (2) as claimed in claim 1, charac-
terized in that said listening device (2) is a handheld-
device.

3. Listening device (2) as claimed in any one of the
preceding claims, characterized in that the holder
(6) is configured to support the at least one earphone
(4) in at least two spatial directions, preferably in
three spatial directions.

4. Listening device (2) as claimed in any one of the
preceding claims, characterized in that at least one
audio input interface is a microphone (3a, 3b, 3c).

5. Listening device (2) as claimed in claim 4, charac-
terized in that at least one audio input interface is
an omni-directional microphone (3a) and/or at least
one audio input interface is a directional microphone
(3b, 3c).

6. Listening device (2) as claimed in claims 4 or 5, char-
acterized in that

- said listening device (2) comprises at least two
microphones (3a, 3b, 3c), wherein
- one or more of the at least two microphones
(3a, 3b, 3c) is selectable as the main source for
generating the digital audio stream data (10).

7. Listening device (2) as claimed in any one of the
preceding claims, characterized in that at least one
audio input interface is a connector (3d) that is con-
figured to receive audio signals via an audio cable.

8. Listening device (2) as claimed in any of the preced-
ing claims, characterized in that the charging case
(23) comprises a lid (16) that is movable relative to
the holder (6) from an opened position to a closed
position, wherein in the opened position the holder
(6) is accessible, wherein in the closed position the
holder (6) is covered by the lid (16), wherein an op-
erating mode of the listening device (2) is settable
depending on the position of the lid (16) relative to
the holder (6).

9. Listening device (2) as claimed in claim 8, charac-
terized in that at least one intermediate position of

the lid (16) between the opened and the closed po-
sition is predefined which is recognizable by the user
through haptic feedback of the lid (16).

10. Listening device (2) as claimed in any of the preced-
ing claims, characterized in that the listening device
(2) is connectable to a smart device (17), wherein
the processing unit (9) is configurable by receiving
a configuration data set (24) from the smart device
(17).

11. Listening system (1) comprising a listening device
(2) according to any one of the preceding claims,
and a receiving unit (12) that is configured to receive
the wireless audio stream data (10) outputted by the
listening device (2) .

12. Listening system (1) as claimed in claim 11, char-
acterized in that said listening system (1) comprises
at least one earphone (4), wherein the at least one
earphone (4) comprises a loudspeaker (4), the re-
ceiving unit (12) and an internal audio processing
unit (14) configured to play the received digital audio
stream data (10) on the loudspeaker (5).

13. Listening system (1) as claimed in claim 11 or 12,
characterized in that the at least one earphone (4)
comprises an internal microphone (13), wherein the
internal audio processing unit (14) uses the audio
signal from the internal microphone (13) as an input
for audio processing.

14. Listening system (1) as claimed in any of the claim
11 to 13 in combination with claim 10, characterized
in that said listening system (1) further comprises
the smart device (17) that is configured to be con-
nected with the listening device (2), wherein the
smart device (17) comprises a software configured
to generate a configuration data set (24), and to send
the configuration data set (24) to the listening device
(2).

15. Listening system (1) as claimed in any one of the
claims 11 to 14, characterized in that the listening
device (2) comprises a charger battery (18) having
a capacity that has at least five times, preferably at
least ten times, the capacity of a battery (8) of the at
least one earphone (4).
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