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(57) A hearing device (1) and a method to operate a
hearing device (1), the method comprising the steps of
selecting a hearing program from a set of hearing pro-
grams, the set comprising at least two hearing programs,
one of which is a mute hearing program being defined
by applying no or only a reduced signal to a receiver of
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Method to operate a hearing device and a hearing device

the hearing device (1), operating the hearing device (1)
in the mute hearing program after it has been activated,
monitoring an input signal to the hearing device (1), se-
lecting another hearing program than the mute hearing
program after a predefined activity has been detected in
the input signal, and operating the hearing device (1)
according to the selected hearing program.
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Description

[0001] The presentinvention is related to a method to
operate a hearing device according to the pre-character-
izing part of claim 1 as well as to a hearing device.
[0002] There have already been hearing devices on
the market where the user can manually select a hearing
program that is tailored to a specific acoustic surround
situation. The selection can either be performed via a
switch atthe hearing device or via aremote control. There
also exist hearing devices capable of automatically rec-
ognizing the momentary acoustic surround situation. In
this connection, reference is made to the European pat-
ents EP-B1-0 732 036 and EP-A1-0 814 636 as well as
to US-B2-6 910 013.

[0003] In particular, the teaching of US-B2-6 910 013
discloses a technique which is very reliable and has a
high acceptance in the market. The known teaching
makes use of statistical analysis of the momentary
acoustic surround situation in that features are extracted
in a first step, and classified in a subsequent step. In any
event, the result of this known technique is the selection
of the most suitable hearing program being fully activat-
ed.

[0004] Insome cases however, the hearing device us-
er does not want to be disturbed by an acoustic stimula-
tion. Under such circumstances, the hearing device user
very often removes the hearing device, or switches off
the hearing device in order to create a quiet atmosphere.
In case someone wants to speak with the hearing device
user, this is not possible via an acoustic signal because
the hearing device user may not hear it. Furthermore, an
emergency situation may not be recognized by the hear-
ing device user once the hearing device is switched off
or removed from the ear.

[0005] Itistherefore an object of the present invention
to overcome the above-mentioned drawback und to fur-
ther improve the known techniques.

[0006] This object is accomplished by the measures
specified in claim 1. Additional embodiments of the
present invention as well as a hearing device are spec-
ified in further claims.

[0007] The method according to the present invention,
asitis claimed in claim 1, comprises the following steps:

- selecting a hearing program from a set of hearing
programs, the set comprising at least two hearing
programs, one of which is a mute hearing program
being defined by applying no or only areduced signal
to areceiver (i.e. loudspeaker) of the hearing device,

- operating the hearing device in the mute hearing pro-
gram after it has been activated,

- monitoring an input signal to the hearing device,

- selecting an another hearing program than the mute
hearing program after a predefined activity has been
detected in the input signal, and

- operating the hearing device according to another
hearing program than the mute hearing program af-
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ter selecting another hearing program.

[0008] A number of advantages are obtained there
from. For example, the inventive method allows to auto-
matically detecting a new acoustic surround situation,
with which a hearing device user is confronted, even
thought the hearing device is operated in the mute mode
(mute hearing program) and, therefore, the hearing de-
vice user is presently not aware of the new acoustic sur-
round situation. Only if the new acoustic surround situa-
tion meets one of the predefined activities, another hear-
ing program than the mute hearing program is activated
and the hearing device user becomes aware of the new
acoustic surround situation. In other words, only specific
predefined situations (i.e. activities), which can be de-
fined and adjusted by the user in advance, result in an
interruption of the mute hearing program. This is in par-
ticular important for any emergency situation. For such
situations, it is mandatory that the hearing device user is
immediately informed in order that he may take appro-
priate actions.

[0009] In another embodiment of the present inven-
tion, the mute hearing program is activated manually,
preferably by the hearing device user. Yet, an automatic
activation of the mute hearing program is also possible
and in some circumstances an advantage.

[0010] In a particular embodiment of the present in-
vention, the input signal is monitored according to the
following steps:

- extracting characteristic features from the input sig-
nal;

- identifying an activity in the input signal on the basis
of the extracted characteristic features.

[0011] Therewith, a highly sophisticated algorithm is
applicable as, for example, described in US-B2-6 910
013, which is herewith incorporated by reference in its
entirety.

[0012] In a more specific embodiment of the present
invention, the predefined activity might be one of the fol-
lowing, or, if more than one activity is predefined, a single
activity can be a combination of several of the following,
or several activities are predefined, each being defined
according to one of the following:

- emergency signal;

- loud speech signal characterized by pitch and/or lev-
el;

- telephone signal;

- timer signal;

- door bell;

- predefined sound level;

- fastrising sound signal;

- fast changing frequency content of the signal;

- asignal received from a remote control adapted to
communicate with the hearing device.
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[0013] Ingeneral, any characterization can be used to
predefine an activity that is used as a basis of the mon-
itoring function during the monitoring process and that is
used to select another hearing program than the mute
hearing program.

[0014] In a more specific embodiment of the present
invention, once the mute hearing program is active, the
power consumption in the hearing device is reduced in
that, for example, the receiver in the hearing device is
switched off, the signal processing unit is clocked at a
reduced clock rate, the sampling rate is reduced or the
power supply voltage is reduced, to mention only a few
possibilities. Of course, a combination of these and other
possibilities is also feasible.

[0015] Besides a method to operate a hearing device,
a hearing device is also disclosed having means to fulfill
the method steps according to the present invention.
[0016] The present invention is further explained in
more detail by way of example by referring to a drawing.
[0017] The only figure is a block diagram of a hearing
device in which the method according to the invention
has been implemented.

[0018] In the only figure, the reference number 1 des-
ignates a hearing device. For the purpose of the following
description, the term "hearing device" is intended to in-
clude hearing devices, or hearing aids, as used to com-
pensate a hearing impairment of a person, but also all
other acoustic communication systems such as radio
transceivers (walky-talky) or the like. Furthermore, the
term "hearing device" not only includes BTE (Be-
hind-the-ear), ITC (In-the-Canal) and CIC (Complete-
ly-in-the-Canal) but also implantable devices.

[0019] The hearing device 1 comprises, in convention-
al fashion, three electro-acoustic converters 2a, 2b and
6, these being two microphones 2a, 2b and aloudspeaker
6, also referred to as a receiver in the technical fields of
hearing devices. It is pointed out that the present inven-
tion may also only have one microphone instead of two.
A main component of the hearing device 1 is a signal
processing unit4, in which, in case of a hearing aid, signal
modification takes place in adaptation to the require-
ments of the user of the hearing device 1. However, the
operations performed in the signal processing unit 4 are
not only a function of the nature of a specific purpose of
the hearing device 1 but are also, and especially, a func-
tion of a momentary acoustic surround situation and the
characteristics of the user's head, the location of the hear-
ing device with respect to the head and finally the char-
acteristics of the electro-acoustic elements (micro-
phones, receiver).

[0020] In addition to the aforementioned components,
such as microphones 2a, 2b, the signal processing unit
4 and the receiver 6, the hearing device 1 comprises a
signal analyzer 7 and a signal identifier 8. If the hearing
device 1 is based on digital technology, one or several
analog-to-digital converters 3a, 3b are positioned in be-
tween the microphones 2a, 2b and the signal processing
unit 4, and one digital-to-analog converter 5 is provided
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in between the signal processing unit 4 and the receiver
6. Note that the converters may be high resolution linear
devices or highly non-linear detectors (such as a level
detector with built-in averaging capabilities). While a dig-
ital implementation of the present invention is preferred,
itis equally possible to use analog components through-
out or a combination of analog and digital components.
In this case, of course, the converters 3a, 3b and 5 might
not be needed.

[0021] The signal analyzer 7 receives the same input
signal as the signal processing unit 4. The signal identifier
8, which is connected to the output of the signal analyzer
7, connects at the other end of the signal processing unit
4 and to a control unit 9.

[0022] A training unit 10 serves to establish, in off-line
operation, the parameters required in the signal identifier
8 for the classification process.

[0023] By means of a user input unit 11, the user can
override the settings of the signal processing unit 4 and
the control unit 9 as established by the signal analyzer 7
and the signal identifier 8. Specific settings of the signal
processing unit4 are also referred to by the term "hearing
program”.

[0024] Furtherinformation regarding specific functions
of the hearing device, in particular regarding the auto-
matic detection of a momentary acoustic surround situ-
ation in order to select the best possible hearing program
can be taken from US-B2-6 910 013, which is hereby
incorporated by reference in its entirety.

[0025] As described above, the present invention dis-
closes the possibility to activate a mute hearing program
in the hearing device. This gives the hearing device user
the possibility to shield off the acoustic outside world. In
particular, the hearing device user can therewith create
a quiet atmosphere in which he can concentrate on writ-
ten matter, for example, without being acoustically dis-
turbed.

[0026] The mute hearing program is characterized in
that no or only a reduced signal is applied to the receiver
6. This does not mean that the whole hearing device is
in a standby state, as it could commonly be understood.
In contrast thereto, the term "mute hearing program”
means that at least one of the microphones 2a and 2b is
active, i.e. records the acoustic input signal to the hearing
device, and that the signal processing unit 4 processing
the acoustic input signal as well as any analog-to-digital
converter 3a, 3b in-between the signal processing unit 4
and the microphones 2a and 2b are at least to some
extend active in that a monitoring function to be further
described can be performed. Note that the activity may
be at a reduced level to save energy.

[0027] In other words, although the hearing device 1
is inactive from the point of view of the hearing device
user, the internal components, in particular the signal
processing unit 4 and the microphones 2a and 2b are
active in that the input signal of the microphone 2a, 2b
is processed in the signal processing unit 4. The process-
ing of the input signal is at least a monitoring function
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with the aim to detect a predefined acoustic activity. As
soon as such a predefined activity is detected the hearing
device, or its signal processing unit 4, switches to another
hearing program, preferably to a hearing program that is
most suitable to handle the momentary acoustic surround
situation. As soon as such an automatically initiated hear-
ing program change occurs, the hearing device user is
again exposed to the acoustic situation and can take an
appropriate action. In general, as soon as a predefined
activity is detected, a hearing program other than the
mute hearing program is automatically selected in the
hearing device. A soft fade-in may be required to avoid
the user being shocked.

[0028] Instead of selecting the most suitable hearing
program for the momentary acoustic surround situation,
it is feasible in a further embodiment of the present in-
vention to always switch to a predefined hearing program
irrespectively of the momentary acoustic surround situ-
ation.

[0029] Ashas been pointed out, the presence of a pre-
defined activity is necessary or must have been detected
to initiate a hearing program change from the mute hear-
ing program to another hearing program. A predefined
activity can arbitrarily be defined and tailored to the spe-
cific needs of the hearing device user also taking into
account a specific hearing disability, for example. The
activity may be tailored to the needs of the user during
the fitting process.

[0030] A predefined activity can be, for example, one
of the following:

- an emergency signal described by a certain se-
guence of sounds at given frequencies;

- aloudspeechsignal characterized by corresponding
pitch and/or level,

- timer signal, kitchen clock, emergency signal, door
bell or telephone signal (also individualized tele-
phone signals), again described by the defined se-
guence of a general ring signal or defined by a spe-
cific signal for a proper identification;

- predefined sound level of a signal;

- fast rising sound signal

- fast changes of the statistics (mean level, frequency
components, mean center frequency, strong pitch)
of the input signal;

- asignal received from a remote control adapted to
communicate with the hearing device.

[0031] Asforthe detection of a speech signal, the mon-
itoring can be adapted to detect a certain person only,
for example, or to detect only new speakers speaking at
a predefined loudness level.

[0032] As can be seen from the above-mentioned ex-
amples, the variety for defining the predefined activities
is very large.

[0033] In yet another embodiment of the present in-
vention, the predefined activity is adapted to a changing
or changed situation. In other words, a learning algorithm
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is applied to adapt an activity or some or all activities
continually -

[0034] In yet another embodiment of the present in-
vention, the hearing device, for which the mute hearing
program is active, is operated in a reduced power con-
sumption mode in order to save energy and thus prolong
battery life. The reduced power consumption mode does
not completely shut down the processing of the input sig-
nal but may reduce the processing speed in the signal
processing unit 4 or it may decimate the signal, by re-
ducing the sampling rate, and only process a certain per-
centage of the signal. For example, the clock rate and/or
the supply voltage for the signal processing unit 4 and
for any other components can be reduced. The reduction
is limited to the minimal processing power that is neces-
sary to fulfill the above-mentioned tasks.

[0035] In a further embodiment of the present inven-
tion, a highly sophisticated algorithm is used to detect a
momentary acoustic surround situation which is the basis
of the monitoring function and the detection of the pre-
defined activity. Such an algorithm is disclosed in
US-B2-6 910 013 of the same applicant.

[0036] In afurther embodiment, the feature extraction
performed by other resident signal processing algorithms
(such as noise canceller, feedback canceller, classifier,
etc.) isreused to analyze the acoustic surround situation.

Claims

1. Amethodtooperate ahearing device (1), the method
comprising the steps of:

- selecting a hearing program from a set of hear-
ing programs, the set comprising at least two
hearing programs, one of which is a mute hear-
ing program being defined by applying no or only
areduced signal to a receiver of the hearing de-
vice (1), and

- operating the hearing device (1) in the mute
hearing program after it has been activated,

characterized by

- monitoring an input signal to the hearing device
),

- selecting another hearing program than the
mute hearing program after a predefined activity
has been detected in the input signal, and

- operating the hearing device (1) according to
the selected hearing program.

2. The method of claim 1, characterized by manually
activating the mute hearing program.

3. The method of claim 1 or 2, characterized by mon-
itoring the input signal according to the following
steps:



7 EP 1635 610 A2 8

- extracting characteristic features from the input
signal;

- identifying an activity in the input signal on the
basis of the extracted characteristic features.

4. The method of one of the claims 1 to 3, character-

ized in that the predefined activity is one or a com-
bination of several of the following activities:

- emergency signal;

- loud speech signal characterized by pitch
and/or level;

- telephone signal;

- timer signal;

- door bell;

- predefined sound level;

- fast rising sound signal;

- fast changing frequency content of the signal;
- a signal received from a remote control adapt-
ed to communicate with the hearing device.

The method of one of the claims 1 to 4, character-
ized by operating the hearing device (1) atareduced
power consumption level while the mute hearing pro-
gram is active.

A hearing device (1) comprising:

- at least one microphone (2a, 2b) generating
an input signal;

- a signal processing unit (4);

- a receiver (6);

wherein the at least one microphone (2a, 2b) being
operationally connected to the receiver (6) via the
signal processing unit (4);

- means for selecting a hearing program from a
set of hearing programs, the set comprising at
least two hearing programs, one of which is a
mute hearing program being defined by applying
no or only a reduced signal to the receiver (6),
- means for operating the hearing device (1) in
the mute hearing program after it has been ac-
tivated,

characterized by further comprising:

- means for monitoring the input signal or its sta-
tistics,

- means for selecting an another hearing pro-
gram than the mute hearing program after a pre-
defined activity has been detected in the input
signal,

- means for operating the hearing device (1) ac-
cording to the selected hearing program.

The hearing device of claim 6, characterized by
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10.

means for manually activating the mute program.

The hearing device of claim 6 or 7, characterized
in that the means for monitoring the input signal
comprise:

- means for extracting characteristic features
from the input signal;

- means for identifying an activity in the input
signal onthe basis of the extracted characteristic
features.

The hearing device of one of the claims 6 to 8, char-
acterized in that the predefined activity is one or a
combination of several of the following activities:

- emergency signal;

- loud speech signal characterized by pitch
and/or level;

- telephone signal;

- timer signal;

- door bell;

- predefined sound level,

- fast rising sound signal;

- fast changing frequency content of the signal;
- a signal received from a remote control adapt-
ed to communicate with the hearing device.

The hearing device of one of the claims 6 to 9, char-
acterized by means for operating the hearing device
(1) at a reduced power consumption level while the
mute hearing program is active.
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