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DESCRIPTION

Technical Field

[0001] The invention relates to a hearing device system comprising at least one hearing
device and to a system and a method for maintaining - and in particular fitting - a hearing
device and a hearing device system, respectively. The hearing device can be a hearing aid,
which is in full or in part worn in or near the ear or implanted, a headphone, an earphone, a
hearing protection device, a communication device or the like.

Background of the Invention

[0002] Hearing devices, e.g., hearing aids, need, like other devices, some maintenance. E.g.,
when the user of the hearing device realizes that a problem or failure of the hearing device
occurred, or when the user is dissatisfied with the hearing device's performance, he usually will
sooner or later contact his audiologist or the hearing device seller and arrange a meeting, at
which the two meet.

[0003] From WO 01/54458 A2 hearing systems and corresponding methods are known, which
involve mobile communication devices in fitting, programming or upgrading said hearing
systems.

[0004] From EP 1 256 260 B1 a fitting system is known, which involves a mobile phone in a
fitting process of said hearing system.

[0005] In US 2003/0138109 A1, a hearing aid with an embedded internet interface is
disclosed, so that the hearing aid can automatically communicate error diagnosis data to a
hearing aid acoustician via the Internet. Furthermore, the possibility is disclosed that the
hearing aid acoustician can transmit via the embedded Internet functionality sound specimens
to the hearing aid for the adaptation and for a function test without requiring that the hearing
aid user be in the presence of the hearing aid acoustician.

[0006] In WO 2004/110099 A3, a hearing aid is disclosed comprising a transceiver for
interconnection of the hearing aid with a wireless network for communication with a plurality of
other devices. It is suggested to use the network for interconnecting two hearing aids of a
binaural hearing aid system and for exchanging digital data, in particular audio signals,
between the two hearing aids of the binaural hearing aid system.

[0007] WO 01/54458 A2 discloses systems, structures and methods to fit, program or
upgrade a hearing aid system to a patient. A mobile device interacts with the hearing aid
system through a short-range network, and the mobile device is also adapted to communicate
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with a server through a long-range wireless network.

[0008] In WO 02/35884 A2, it is disclosed to update an existing hearing device by
downloading software resources over a network from a remote server to a local client.

[0009] It is desirable to provide for an enhanced support for hearing devices and hearing
device users.

Summary of the Invention

[0010] Therefore, a goal of the invention is to create a hearing device system comprising at
least one hearing device and a system and a method for maintaining a hearing device and a
hearing device system, respectively, which provide for an enhanced support and/or enhanced
maintenance possibilities.

[0011] An object of the invention is to provide for enhanced remote maintenance and support
possibilities.

[0012] Another object of the invention is to provide for enhanced fitting possibilities, i.e.
enhanced possibilities to adapt the hearing device or a hearing device system to the needs
and preferences of a user of said hearing device.

[0013] These objects are achieved by systems and by methods according to the patent
claims.

[0014] The hearing device system according to the invention is specified in claim 1.

[0015] Thereby, the hearing device system may be considered to comprise a transmitter for
transmitting audio-representing signals obtained from said incoming acoustical sound via a
long-range communication connection.

[0016] Hence, it is possible to receive said audio-representing signals obtained from said
incoming acoustical sound at a place located remote from the hearing device. A hearing device
support provider can use a suitable receiver to receive said audio-representing signals from (or
via) said long-range communication network.

[0017] Said input transducer can, e.g., be a microphone. Said output transducer can, e.g., be
a loudspeaker or an implanted hearing device part for generation of signals perceivable by the
user. Said transmitter can, e.g., be a RF transmitter.

[0018] Said transmission of said audio-representing signals obtained from said incoming
acoustical sound to said long-range communication network can take place directly from the
hearing device worn at or near the user's ear to said long-range communication network, or via
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a communication device, which is part of the hearing device system but not to be worn near or
at an ear, e.g., a mobile phone. For example, the hearing device is fully worn near the user's
ear or ears and communicates with the user's mobile phone via a short-range communication
network like Bluetooth, and said mobile phone again communicates via said long-range
communication network.

[0019] A long-range communication connection exists between the hearing device system's
transmitter and said network.

[0020] Said long-range communication network as well as said short-range communication
network may be wireless or wire-bound networks. E.g., they may involve mobile phones and/or
stationary telephones. Communication connections used for said transmission may include
wireless and/or wire-bound connections.

[0021] Said long-range connection as well as the short-range connection may be a
bidirectional connection, in which case audio-representing signals and/or other data may not
only be transmitted from the hearing device system to the network (and usually further to a
hearing device support provider), but also in the reverse direction.

[0022] Usually, the hearing device system comprises besides said input transducer, said
output transducer and said transmitter a signal processor for processing audio-representing
signals. Said signal processor can be considered a converter for generating processed audio-
representing signals.

[0023] Said audio-representing signals are electrical signals (analog and/or digital), which are
obtained from acoustical sound (sound waves) through conversion and possibly further
processing, like filtering, amplifying, compressing.

[0024] Said transmitter is usually adapted to transmitting said audio-representing signals
obtained from said incoming acoustical sound to a long-range communication network for
further transmission to a hearing device support provider.

[0025] Said hearing device support provider may be or comprise an individual. Said individual
can be a person associated with a manufacturer of said hearing device, e.g., a person of the
support or trouble-shooting department of the hearing device manufacturer. In another
embodiment, said individual is associated with a hearing device seller. The person may be a
hearing device fitter. The individual may be a hearing device specialist, an audiologist or
another person trained or knowledgeable in the respective hearing devices.

[0026] In another embodiment, said hearing device support provider is or comprises a
computer with a support software. That computer may be located and/or owned and/or
maintained by the hearing device manufacturer or by the hearing device seller or another
above-mentioned individual.
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[0027] Said hearing device support provider is located remote from the hearing device and
the hearing device user.

[0028] The hearing device is operable in a normal operation mode, in which

¢ said incoming acoustical sound is received by said input transducer and converted into
said audio-representing signals;

« said audio-representing signals obtained from said incoming acoustical sound are
processed in said signal processor, thus generating processed audio-representing
signals; and

¢ said processed audio-representing signals are converted in said output transducer into
said signals to be perceived by said user of the hearing device.

[0029] In the normal operation mode, no transmission by said transmitter of said audio-
representing signals obtained from said incoming acoustical sound to a long-range
communication network takes place.

[0030] In the normal operation mode, one major task of the hearing device is to provide the
user with a signal (= signal to be perceived by the user), which is obtained from the acoustical
environment currently surrounding the user. To provide the user with a signal, which is not
obtained from sound existing near the user, is not a major task of the hearing device. The
latter could, e.g., be the task of a mobile phone, which provides the mobile phone user with a
sound signal obtained from an electrical signal received via a cellular network, and which
electrical signal is obtained from an acoustical signal generated in a remote place, e.g., speech
from a person far away.

[0031] Furthermore, the hearing device is operable in a maintenance mode, in which

» said incoming acoustical sound is received by said input transducer and converted into
said audio-representing signals; and

+ said audio-representing signals obtained from said incoming acoustical sound, which
can be processed or not-processed audio-representing signals, are transmitted by said
transmitter to said long-range communication network.

[0032] In other words, in the maintenance mode, sound (sound waves) picked up by the input
transducer of the hearing device system and converted into an electrical signal (and possibly
processed) is transmitted by the transmitter.

[0033] Thus, a representation of the acoustical environment surrounding the user and/or a
representation of an audio-representing signal perceived by the user can be shared, e.g., with
a hearing device support provider.
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[0034] It is possible to switch (e.g., the user and/or said hearing device support provider may
switch) between the normal operation mode and the maintenance mode. It is possible that,
also in the maintenance mode, said processed audio-representing signals are converted in
said output transducer into said signals to be perceived by said user of the hearing device.

[0035] Usually, in the maintenance mode and also in the normal operation mode, said input
transmitter is located (worn) in or near the user's ear. Said input transducer of a typical hearing
device or hearing device system is located at the user's head in such a way, that the reception
of incoming sound in the hearing device (system) is as similar as possible to the reception of
incoming sound in the user's ear. It is usually not a main purpose of the input converter to
receive sound of the user's voice.

[0036] The term maintenance is meant to comprise, e.g., surveillance, repair, fitting, hearing
parameter fine-tuning, support, trouble-shooting, problem solving and the like. Said
maintenance mode may, accordingly, be considered a repair mode, a fitting mode, a hearing
parameter fine-tuning mode, a support mode, a problem solving mode and the like.

[0037] The invention can be particularly valuable in connection with hearing device fitting and
hearing parameter fine-tuning. Hearing device fitting substantially means adapting the hearing
device to a user's needs and preferences. When, e.g., a hearing device user is, when he is
located in a specific acoustical environment (e.g., in his noisy working place), not content with
the performance of his hearing device, he can, while being in said specific acoustical
environment, contact a hearing device support provider (e.g., his hearing device fitter) and
transmit to his hearing device support provider audio-representing signals obtained from
acoustical sound of said specific acoustical environment. This is preferable over an alternative
approach, according to which the user would try to explain to the support provider in words
what the acoustical environment is like.

[0038] The hearing device support provider can, e.g., analyze the transmitted audio-
representing signals and/or listen to acoustical sound obtained from the transmitted audio-
representing signals (via a transducer, e.g., a loudspeaker) and thereupon generate new
hearing device program parameters, which he can send to the user, e.g., using said long-
range communication connection, and which allow for an improved hearing sensation for the
user in said specific acoustic environment.

[0039] In one embodiment, it is foreseen to transmit, in the maintenance mode, hearing-
device-related data (e.g., said hearing device program parameters) by said transmitter to said
long-range communication network. In the above-described fitting example, the user could
transmit, besides said audio-related signals, the hearing device program parameters of a
currently used hearing program, and his hearing device support provider can amend and
optimize the hearing device program parameters.

[0040] Said hearing-device-related data can be, e.g., make of the hearing device, model of
the hearing device, serial number, current hearing device system status, hearing device
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program parameters, and logged data (logging data), wherein logged data are data of any
kind, which are logged by the hearing device. Logged data may comprise, e.g., information
which is in EP 1 414 271 A2 described to be recorded (logged) in the hearing device, and, e.g.,
information on how often and in which situation a volume setting has been changed, which
program settings have been automatically selected by the hearing device and how often, when
and how often has acoustic feedback occurred, and service information, e.g., when a wind and
weather protection has to be changed, and problem reports, e.g., when has an attempt to
establish a connection failed, and the like. Logged data may also comprise, data, which
describe past manipulations the user did to the hearing device system.

[0041] Said current hearing device system status may, e.g., comprise, as far as applicable,
the currently selected hearing program, the currently selected gain (volume), the current status
of features like beamformer, feedback canceller, noise canceller, the classification of the
current acoustic environment as determined by the hearing device, the status of a hearing
device's battery, the status of different parts of hearing device system like remote control,
communication link and the like.

[0042] Typically, the whole hearing device system or at least the at least one hearing device is
to be worn in or near an ear of the hearing device user. The part worn in or near an ear of the
hearing device user (which can be identical with the hearing device itself), can comprise at
least one of said input transducer, said output transducer, and said signal processor. Usually, it
will comprise two of them or rather all three. Also said transmitter may be comprised in that
part of the hearing device worn in or near an ear of the hearing device user.

[0043] It is also possible that the hearing device system comprises a mobile communication
device, which comprises said transmitter. That mobile communication device is functionally
connectable to said part to be worn in or near an ear of said user. Said mobile communication
device may be, e.g., a mobile phone, a remote control or the like.

[0044] Said functional connection may be or comprise a short-range communication network,
e.g., via Bluetooth, IrDA, induction, RF, FM or the like.

[0045] The hearing device system may comprise one hearing device for each of the user's
ears, typically with at least one input transducer each. In that case, two transmitters may be
foreseen in the hearing device (one for signals received near each ear). It is also possible to
use a single transmitter for transmitting signals obtained from incoming sound received by
each of the at least two input transducers sound, e.g., by sending signals from the hearing
device worn near a first ear to the hearing device worn near the second ear and sending both
signals from there.

[0046] A hearing device maintenance system according to the invention is specified in claim
10.

[0047] Thereby, the receiver may be comprised in a (mobile) communication device.
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[0048] Typically, said receiver is located remote from the hearing device. At least, it may be
located remote from the hearing device.

[0049] According to the invention, the method for maintaining a hearing device system
comprising at least one hearing device is specified in claim 12.

[0050] The step of converting in the hearing device said incoming acoustical sound into audio-
representing signals may, of course, comprise further signal processing.

[0051] The method comprises the step of transmitting said audio-representing signals from
the hearing device system to a hearing device support provider via a long-range
communication connection comprising said long-range communication network.

[0052] The method comprises the step of receiving support from said hearing device support
provider in reaction to said transmission of said audio-representing signals. This reception of
support may include, e.g., a telephone call, a personal meeting, some conversation, the
reception of data. Said communication connection may be a bidirectional connection. The
method comprises the step of receiving said support via said long-range communication
connection.

[0053] The method may comprise the step of transmitting hearing-device-related data to said
long-range communication network.

[0054] In one embodiment, the method comprises the step of establishing said long-range
communication connection upon a request by said support provider. Although typically, firstly
the user will contact the support provider, the user does not necessarily have to take further
actions like for establishing (initiating) said long-range communication connection. This can be
done by the support provider.

[0055] Said support received by the user may comprise, e.g., information, speech, advice,
data, new (or amended) parameters, new (or amended) program settings and others.

[0056] Said transmission of said audio-related signals from the hearing device system to a
receiver (e.g., belonging to a support provider) means, that a transmission takes place by
means of at least said transmitter or using at least said transmitter. As indicated above, also
further communication connections and/or communication networks, e.g., short-ranged ones,
may be comprised.

[0057] Said transmission is usually meant to take place from the location, in which said
incoming acoustical signals are received. Typically, said transmission takes place "online",
immediately, without appreciable delay or at least without a willingly added delay. Typically,
audio-related signals are sent while incoming acoustical sound (to be converted into audio-
related signals to be transmitted) is received.
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[0058] The method for maintaining a hearing device system may also be considered, e.g., as
a method for surveilling and/or repairing and/or fitting and/or fine-tuning and/or supporting a
hearing device or hearing device system, or the like.

[0059] The advantages of the methods correspond to the advantages of corresponding
apparatuses.

[0060] Further preferred embodiments and advantages emerge from the dependent claims
and the figures.

Brief Description of the Drawings

[0061] Below, the invention is described in more detail by means of examples and the
included drawings. The figures show:

Fig. 1
a schematic diagram of a hearing device maintenance system;
Fig. 2
a schematic illustration of a hearing device maintenance system;
Fig. 3
a block diagram of a method for maintaining a hearing device system,;
Fig. 4
a schematic illustration of a hearing device maintenance system and a corresponding
communication connection:;
Fig. 5
a schematic illustration of a hearing device maintenance system and a corresponding
communication connection.

[0062] The reference symbols used in the figures and their meaning are summarized in the
list of reference symbols. Generally, alike or alike-functioning parts are given the same
reference symbols. The described embodiments are meant as examples and shall not confine
the invention.

Detailed Description of the Invention

[0063] Fig. 1 shows a schematic diagram of a hearing device maintenance system 1. The
hearing device maintenance system 1 comprises a hearing device system 10, a
communication connection 2 functionally connected to the hearing device system 10, and a
receiver 38, which is also functionally connected to the communication connection 2.
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[0064] The hearing device system 10 comprises an input transducer 13, e.g., a microphone, a
signal processor 15, e.g., a digital signal processor (DSP), an output transducer 14, e.g., a
loudspeaker, and a transmitter (TR) 18. It may also comprise a controller 16, embodied in
hardware and/or in software. The controller controls the way of functioning of various parts of
the hearing device system 10, in particular of the DSP 15 and the transmitter 18.

[0065] In a normal operation mode, the hearing device system 10 receives incoming sound 5
(sound waves) in the input transducer 13, which converts the incoming acoustical sound 5 into
audio-representing signals 7, which are electrical signals. In the DSP 15, the audio-
representing signals 7 are processed, e.g., filtered, frequency-dependently ampilified,
compressed, so as to form processed audio-representing signals 72, and, possibly after
(further) amplification fed to the output transducer 14. The not-processed audio-representing
signals are referred to as 71. In the output transducer 14, the processed audio-representing
signals 72 are converted into signals 6 to be perceived by a user of the hearing device system
10. This can, e.g., be outgoing sound (sound waves) or electrical signals adapted to stimulate
nerves.

[0066] Depending on the hearing needs and preferences of said user, the DSP 15 may be
programmed with various hearing programs or at least with a number of hearing device
parameters, so that a hearing sensation adequate for the user is achieved.

[0067] In a maintenance mode, the transmitter 18 is provided with audio-representing signals
7, which can be processed audio-representing signals 72 and/or not-processed audio-
representing signals 71, and transmits them to a communication network 2, in particular to a
long-range communication network 21. Said audio-representing signals 7 are transmitted via
communication connection 2, in particular long-range communication connection 21, to a
receiver 38 and to a support provider 3.

[0068] Said hearing device support provider may be or comprise an individual (see, e.g., Figs.
2 and 5). Said individual can be a person associated with a manufacturer of said hearing
device, e.g., a person of the support or trouble-shooting department of the hearing device
manufacturer. Said individual can be associated with a hearing device seller. The person may
be a hearing device fitter. The individual may be a hearing device specialist, an audiologist or
another person trained or knowledgeable in the respective hearing devices.

[0069] In another embodiment (see, e.g., Fig. 4), said hearing device support provider
comprises a computer with a support software. That computer may be located and/or owned
and/or maintained by the hearing device manufacturer or by the hearing device seller or
another above-named individual.

[0070] In another embodiment, the hearing device 10 comprises, in addition, a receiver, and
the support provider 3 may transmit signals, data or the like to that receiver via the
communication connection 2 (or another communication connection) using a transmitter. This
is a way how the user may receive support from the support provider 3.
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[0071] Fig. 2 shows another view of a hearing device maintenance system 1. The hearing
device maintenance system 1 of the schematic illustration of Fig. 2 comprises a hearing device
system 10, which comprises two hearing devices 11,11', which are each worn near an ear of
the user 90 of the hearing device system 10, and a remote control 12. Each hearing device
11,11' comprises at least one input transducer 13,13' for converting incoming sound 5,5'.

[0072] In maintenance mode, audio-representing signals 7 are transmitted from hearing
device 11 to the remote control 12. The remote control 12 comprises a transmitter 18 for
transmitting said audio-representing signals 7 to long-range communication network 2. Audio-
representing signals 7 picked-up in hearing device 11' can be transmitted to hearing device 11
via a connection 17, which may be wireless or wire-bound (indicated as a dashed line in Fig.
2). It is also possible to transmit the audio-representing signals 7 picked-up in hearing device
11" directly to the remote control 7.

[0073] The short-range connection to the remote control 12 is wireless, e.g., according to the
Infrared Data Associate Protocol (IdDA), but could also be wire-bound.

[0074] The audio-representing signals 7 are received by a mobile phone 45 belonging to
support provider 3, and which, accordingly, functions as a receiver 38 for said audio-
representing signals 7 from long-range communication network 21. Since the audio quality of
sound produced by mobile phones is usually not very good, a transducer 39 (loudspeaker, hifi
audio system or the like) is connected, e.g., via a wire-bound connection 80, to the mobile
phone 45.

[0075] Thus, the hearing device support provider 3 can perceive signals, which represent (or
at least stem from) the acoustical environment, in which the user 90 is located, while the
hearing device support provider 3 himself is located far distant from the user 90 and said
acoustical environment. In Fig. 2, the support provider 3 is embodied as an individual 31, but it
might be embodied as a computer system (see e.g., Fig. 4). Depending on the problem, which
the user 90 might have and for which he contacts the support provider 3, the support provider
3 will analyze what has been picked-up by one or both of input transducers 13,13, in
processed or not-processed form.

[0076] Thereupon, the support provider 3 can provide support 30 (indicated as thin dashed
line) to the user. The support 30 may be or comprise, e.g., a new set of hearing device
parameters, by means of which the hearing sensation of the user 90 in his current acoustical
environment is improved, or other data, as well as audio signals. The support 30 may be
provided while the user is in said acoustical environment, e.g., it can be provided online via the
long-range communication connection 2 connecting the support provider 3 and the user 90
(this, of course also applies to other embodiments, e.g., the one of Fig. 1). It is also possible
that the support 30 is provided later to the user 90, e.g., upon a coming-up meeting of user 90
and support provider 3.
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[0077] It can be advantageous to provide the support provider 3 with both, processed 72 and
not-processed 71 audio-representing signals. This enables the support provider 3 to compare,
what has been picked up by input transducer(s) 13,13, and should help to understand, why
the processed signals 72 do not yet provide the desired hearing sensation at the user 90.

[0078] And it can be advantageous to provide the support provider 3 with additional
information or data, like hearing device parameters, in particular with parameters currently
employed in the hearing device 10. This should enable the support provider 3 to understand,
why the user 90 is not content with his hearing device's performance and amend said hearing
device parameters to improve the hearing device's performance.

[0079] Fig. 3 shows a block diagram of a method for maintaining a hearing device system
comprising at least one hearing device. In step 100, the hearing device user, located in his
acoustical environment, encounters a hearing device problem. A possible problem could for
example be that the understandability of speech is not satisfying to the user. This may be
caused by not-optimally adjusted hearing device parameters or by some malfunction, e.g., of a
signal processor or of a transducer.

[0080] In step 200, the hearing device user contacts the remotely located support provider.
This may take place via a communication connection between the hearing device user and the
support provider established in step 300 (by the support provider or by the hearing device
user), or via some other communication connection. E.g., the user informs the support provider
that he has a problem or inconvenience, and how that problem or inconvenience manifests.
Then the support provider (or the user) takes action to establish the communication connection
for transmitting audio-representing signal.

[0081] In step 400, audio-related signals obtained from acoustical sound out of the hearing
device user's acoustical environment is transmitted to the support provider via said
communication connection established between the hearing device user and the support
provider.

[0082] In step 500, the transmitted audio-related signals are analyzed by the support provider.
In step 600, the hearing device user receives support from the support provider.

[0083] The communication connection between the user and the support provider can be
embodied in various ways; and a possible communication within different parts of the hearing
device can be embodied in various ways. Examples follow below.

[0084] With a support provider being located remote from the user, the communication
connection between the two will practically always involve a long-range communication
connection and/or a long-range communication network.

[0085] Fig. 4 shows a schematic illustration of a hearing device maintenance system 1 and a
corresponding communication connection 2. The hearing device system 10 comprises a
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remote control 12, with which it communicates wirelessly via a short-range communication
network 17 according to the Bluetooth protocol. The hearing device's transmitter is comprised
in the remote control and transmits audio-representing signals 7 and hearing-device-related
data 75 to the internet 21' (www). To the internet 21' connected is also a computer 33, which
functions as a support provider 3. The computer 33 may comprise speech guidance, so as to
ease the communication between the user and the computer 33. It is also possible that the
computer 33 merely stores or forwards the audio-representing signals 7 for further analysis
(e.g., by an individual).

[0086] Fig. 5 shows a schematic illustration of another hearing device maintenance system 1
and a corresponding communication connection 2. The transmitter of the hearing device
system 10 is in this case comprised in a (mobile) communication device 40, in this case a
personal digital assistant 42 (PDA), which is part of the hearing device system 10. The PDA 42
is functionally connected to a GPRS communication network (General Packet Radio Service
network), via which the internet 21' is accessed. To the internet 21' connected (e.g., as
indicated through a wire-bound connection 80) is also a computer 35 belonging to the hearing
device support provider 3. An individual 31 associated with the hearing device seller or
associated with the hearing device manufacturer, e.g. an employee of the service department
of the hearing device manufacturer, can receive information sent via the described
communication connection 2 through said computer 35, e.g., as an e-mail.

[0087] Said communication connections 2 usually comprise at least one long-range
communication connection. That long-range communication connection may involve a long-
range communication network. The long-range communication connection may be wireless or
wire-bound. It may, e.g., involve the Global System for Mobile Communications (GSM), the
Universal Mobile Communications System (UMTS), the General Packet Radio Service (GPRS),
the Enhanced Data Rate for GSM Evolution (EDGE) or Cellular Digital Packet Data (CDPD) or
the like. It may involve the short message system (SMS) and/or e-mails, hypertext transfer
protocol (HTTP) messages and Transmission Control Protocol / Internet Protocol messages
(TCP/IP). A communication connection 2 may (also) comprise a short-range communication
connection.

[0088] Within the hearing device, i.e., between various parts of the hearing device, there may
be wireless and/or wire-bound communication connections, in particular, short-range
communication connections.

[0089] Short-range communication connections may comprise at least one short-range
communication network. They may comprise a radio communication network like, e.g., Digital
Enhanced Cordless Telephony (DECT), Wireless Local area networks (WLAN), Bluetooth, or
an optical communications network, like, e.g., according to the Infrared Data Associate
Protocol (IdDA), or the like.

List of Reference Symbols
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[0090]

1 hearing device maintenance system

10 hearing device system

11,11" hearing device, part of hearing device worn in or near the user's ear
12 remote control

13,13" input transducer, microphone

14 output transducer, loudspeaker

15 signal processor, digital signal processor, DSP

16 controller

17 short-range communication connection (wireless or wire-bound);
communication network

18 transmitter, sender; wireless transmitter
2 communication connection, communication network

21 long-range communication connection, long-range communication network

short-range

21' long-range communication connection, long-range communication network, internet (www)

22 short-range communication connection, short-range communication network
3 hearing device support provider

30 support

31 individual, hearing device seller, hearing device specialist, hearing device fitter, audiologist,
hearing device manufacturer, individual associated with hearing device manufacturer

33 computer with maintenance / support software
35 computer, personal computer

38 receiver

39 transducer, loudspeaker

40 communication device

42 personal digital assistant

45 mobile phone



5,5' incoming acoustical sound

6 signals to be perceived by user

7 audio-representing signals

71 not-processed audio-representing signals
72 processed audio-representing signals

75 hearing-device-related data

80 wire-bound connection

90 user, hearing device user
100,200,300,400,500,600 steps
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Patentkrav

1. Hgreapparat system (10) omfatter mindst ét hgreapparat (11;11'), tale system

(10) omfatter:
- en indput transducer (13;13') tilpasset til at modtage indkommende
akustisk lyd (5;5") og til at konveretere indkommende akustisk lyd til lyd-
repraesenteret signaler (7);
- en signal processor (15) tilpasset til at behandle talt lyd-repraesenteret
signaler (7);
- en output transducer (14) tilpasset til at konvertere lyd-repraesenteret
signaler (7) opnaet gennem talt indkommende aukustisk lyd (5;5') til
signaler (6) for at blive opfattet af en bruger (90) af mindst et hgreapparat
(11;11); og
- en transmitter (18) tilpasset til at transimtere lyd-repraesenteret signaler (7)
opnaet gennem talt indkommende aukustisk lyd (5;5") til et langdistance
kommunikativt netveerk (21;21"),

hvori tale systemet (10) er brugbart i normal operationstilstand, hvori:
- tale indput transducer (13; 13') er tilpasset til at modtage talt
indkommende aukustisk lyd (5; 5') og konverteret til talt lyd-repraesenteret
signaler (7);
- tale signal processor (15) er tilpasset til at behandle talt lyd-repraesenteret
signaler (7) opnaet ved talt indkommende aukustisk lyd (5;5') dermed
generere behandlet lyd-repraesenteret signaler (72); og
- tale output transducer (14) er tilpasset til at konvertere talt behandlet lyd-
repreesenteret signaler (72) til tale signaler (6;6') til at blive opfattet af talt
brugeren (90) af talt er mindst et hgreapparat (11; 11'),

og karakteriseret i tale systemet (10) er yderligere operationel i vedligeholdelses

tilstand, hvori:
- tale transmitter (18) er tilpasset til at transmitere talt bearbejdet lyd-
repreesenteret signaler (7, 72) og talt lyd-repraesenteret signaler (7, 71) fra
hgreapparat systemet (10) til en fjernbetjent lokaliseret hgreapparat som
hjeelpemiddel stgtte udbyder (3) via. en langdistance
kommunikationsforbindelse (21;21') indeholder talt langdistance

kommunikationsnetveerd (21;21') uden betydelig forsinkelse og til at
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modtage statte (30) fra talt hereapparat statte (3) i reaktion til tale
transmitteret af tale behandlet lyd-repraesenteret signaler (7,72) og talt lyd-

repraesenteret signaler (7,71).

2. System (10) ifalge krav 1, hvori, i vedligeholdelsestilstand, hgre-apparat-
relateret data (75) er transmitteret af tale transmitter (18) til talt lang-distance

kommunikationsnetveerk (21;21").

3. System (10) ifalge krav 2, hvori tale hgre-apparat-relateret data (75) indeholder
mindst en af gruppens indhold: maerke pa hgreapparatet, model af hgreapparatet,
serienummer, nuveerende hgreapparat systemstatus, hgreapparat program

parametre, opbevaret data.

4. System (10) overens med en af de forudgaende krav, hvori fortalt at mindst et

hareapparat (11;11') skal blive baret inde eller naer et gre af tale brugeren (90).

5. System (10) overens med en af de forudgaende krav, hvori fortalt at mindst et
hgreapparat (11;11') indeholder mindst en gruppe omfattendende talt indput

transducer (13;13"), talt output transducer (14), og talt signal processor (15).

6. System (10) overens med en af de forudgaende krav, omfattende en mobil
kommunikativ enhed (12;42) omfattende tale transmitter (18) og veerende

funktionelt forbundet til tale med mindst et hgreapparat (11;11').

7. System (10) overens med krav 6, hvori talt funktionel forbindelse er eller

omfatter en kort reekkevide kommunikations netvaerk (17).

8. System (10) overens med krav 1, hvori talt hgreapparat stotte leverander er

eller undger et individ.

9. System (10) overens med krav 1, hvor talt hgreapparat stette leverandgr er eller

udger en computer med hjeelpe software.
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10. Hgreapparat vedligeholdelses system (1) omfatter:
- et hgreapparat system (10) overens med en af krav 1 til 9, hvori
transmitteren (18) af hgreapparat systemet (10) er funktionelt forbundet til
talt lang reekkevide kommunikations netveerk (21;21');
- en modtager (38), funktionelt forbundet til talt lang reekkevide
kommunikations netvaerk (21;21"), og tilpasset til at modtage talt lyd-
repreesenteret signaler (7) som bliver sendt af tale transmitter (18), tale

modtager (38) tilhgrer hgreapparat stgtte leverander (3).

11. Hgreapparat vedligeholdelses system (1) overens med krav 10, hvori talt

modtageren (38) er lokaliseret afsides fra det sidste ene hgreapparat (11;11").

12. Metode til vedligehold af hgreapparat system (10) omfatter mindst et

hgreapparat (11;11'), tale metode omfatter falgende trin:
- modtager i det mindste et hgreapparat (11;11') en indkommende
aukustisk lyd (5;5');
- konverterer i det mindste et hgreapparat (11;11') talt indkommende
aukustisk lyd (5;5') til lyd-repraesenterende signaler (7);
- forarbejdende talt lyd-repraesenterende signaler (7) opnaet fra talt
indkommende aukustisk lyd (5;5'), dermed generende bearbejdet lyd-
repraesenterende signaler (72) ;
- konverterer talt forarbejdet lyd-repraesenterende signaler (72) til signaler
(6;6') som opfattes af brugeren (90) af mindst et hgreapparat (11;11"),

nar tale systemet (10) er betjent i normale betjeningsmade,

karakteriseret af yderligere omfattende fglgende af:
- videregive tale bearbejdet lyd-repreesenteret signaler (7,72) og talt lyd-
repreesenteret signaler (7,71) fra hgreapperat systemet (10) til en
fiernbetjent lokaliseret hgreapparat enhedsstotte leverandgr (3) gennem et
lang reekkevide kommunikationsforbindelse (21;21') omfatter et lang
reekkevide kommunikationsnetveerk (21;21') uden betydelig forsinkelse; og
- modtagende statte (30) fra hgreapparat stotte leverandgr (3) i reaktion til
talt overfarsel af tale bearbejdet lyd-repraesenterende signaler (7,72) og talt

lyd-repreesenterende signaler (7,71),
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nar tale systemet (10) er opereret i vedligeholdelsestilstand.

13. Metode overens med krav 12, omfatter punktet med modtagelse af tale stgtte

(30) gennem talt lang reekkevide kommunikationsforbindelse (21;21").

14. Metode overens med krav 12 eller 13, omfatter punktet med vidergivelse af
hgreapparat relaterede data (75) til talt lang reekkevide kommunikationsnetveerk
(21;21").

15. Metode overens med krav 12 og en af kravene 13 og 14, omfatter punktet med
etablering af talt lang reekkevide kommunikationsforbindelse (21;21') imod en

opfordring af statte leverander (3).

16. Metode overens med krav 12, hvori hgreapparat stgtte leverandgr (3) er eller

omfatter et individ.

17. Metode overens med krav 12, hvori hgreapparat stgtte leverandgr (3) er eller

omfatter en computer med en stgtte software.

18. Brug af metoden overens med en af kravene 12 til 17 til overvagning og/eller
reperation og/eller tilpasning og/eller finjustering og/eller stgtte tale med mindst et

hgreapparat (11,11') eller tale hgreapparat enhedssystem (10).
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hearing device user, located in his acoustical environment,
has a hearing device problem
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hearing device user contacts remotely located support provider
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establishing a communication connection between
hearing device user and support provider

L300
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transmitting audio-related signals obtained from acoustical sound
out of the hearing device user's acoustical environment
via said communication connection to the support provider

L-400

I

analysis of transmitted audio-related signals by support provider
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hearing device user receives support from support provider
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