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DESCRIPTION

TECHNICAL FIELD

[0001] The present invention generally relates to a hearing aid device and a method to
provide electronic feedback reduction. The invention more particularly relates to a hearing aid
device, in which a so-called "bony seal" instrument such as a receiver is inserted in the ear
canal and where an acoustic sealing is provided in the bony region of the ear canal. The
invention also relates to a method for providing electronic feedback reduction in such hearing
aid device.

BACKGROUND ART

[0002] Itis known that hearing aid devices that are configured to provide bony seal provide an
adequate sealing of the ear canal, and that this seal can preclude undesirable acoustic
feedback. Several types of hearing aid devices are adapted to be fitted partly in a fleshy
(cartilaginous) region and partly in a bony region of the ear canal in order to form a seal for the
ear canal in the bony region of the ear canal.

[0003] Completely-in-the-canal (CIC) hearing aid devices and receiver-in-the-ear (RITE)
hearing aid devices may be adapted for insertion into the bony region of the ear canal and
hence these types of hearing aid devices may be capable of providing bony seal.

[0004] Even though bony seal is capable of reducing the quantity of undesirable acoustic
feedback there is still need for further reduction of the acoustic feedback, especially in small
hearing aid devices, in which the receiver and the microphone are arrange close to each other.

[0005] Bony seal hearing aid devices are either providing a complete or non-complete seal of
the ear canal. When a complete seal is provided no ventilation occurs, however, when a non-
complete seal is provided a vent is created in order to establish static pressure equalization
between the small chamber between the hearing aid device and the ear drum and the
surrounding atmosphere. In these types of bony seal hearing aid devices relative long time
delays are acceptable without compromising on quality. In practice delay periods up to 10-20
ms could be used if the user should still be able to lip-read.

[0006] It is known to use frequency shift techniques in order to carry out electronic feedback
reduction. It is also known that the frequency shift and the time delay of the processed sound
signal are correlated and that the best electronic feedback reduction is associated with long
time delays.

[0007] EP 2 249 587 discloses a system for frequency translation by high-frequency spectral
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envelope warping in hearing assistance devices. The system implements an algorithm for
performing frequency translation in an audio signal processing device for the purpose of
improving perceived sound quality and speech intelligibility in an audio signal when presented
using a system having reduced bandwidth relative to the original signal, or when presented to
a hearing-impaired listener sensitive to only a reduced range of acoustic frequencies.

[0008] EP 1 744 589 disclose a hearing device having two microphones comprising an audio
input for picking up ambient sound from a vicinity of a user and auditory channel sound in an
auditory channel of the user. An own-voice detection device detects the user's own voice of the
microphones signals.

[0009] US 2013/108097 discloses a method for the operation of a hearing device with at least
one receiver includes carrying out a fixed second frequency shift of an electrical receiver signal
supplying the receiver or of a predefinable frequency range of the receiver signal and a
variable first frequency shift of the receiver signal or of a predefinable frequency range of the
receiver signal. The first frequency shift is changed depending on the occurring feedback.

[0010] US 6097823 A discloses a digital hearing aid that comprises a microphone, a control
and modeling circuitry, and a receiver. The microphone receives an input sound signal and
generates a digital input signal in response. The control and modeling circuitry filters and
amplifies the digital input signal and performs feedback neutralization and feedback path
modeling to generate a digital output signal. Hereafter the receiver receives the digital output
signal and generates an output sound signal. This anti-feedback method applies time delay.

[0011] US2008205679 describes an in-ear auditory device having a receiver sized to fit within
an ear canal of a user, a transducer and an isolator disposed to substantially acoustically
isolate the transducer from the receiver. The auditory device is able to completely occlude the
ear canal and having means for electronic feedback suppression.

[0012] US2002122563 describes a hearing aid for deep insertion where feedback is
eliminated by electronically suppressing frequencies prone to generating feedback.

[0013] It is an object for the present invention to provide a method for electronic feedback
reduction in a bony seal hearing aid device and to provide a bony seal hearing aid device
having an improved electronic feedback reduction function.

[0014] Moreover, when the users own voice is active, the sound will travel by two paths: a)
from the mouth to the air and into the hearing aid device and b) from bone/tissue conduction
from the vocal organs to the hearing organs. Accordingly, interference between these two
different signals gives rise to undesired sound quality issues.

[0015] Therefore, it is an object for the present invention to provide a "bony seal" hearing aid
device, in which a high sound quality can be provided both when the voice of the user is active
and inactive.
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DISCLOSURE OF INVENTION

[0016] The object of the present invention can be achieved by a hearing aid device as defined
in claim 1 and by a method as defined in claim 11. Preferred embodiments are defined in the
dependent sub claims and explained in the following description and illustrated in the
accompanying drawings.

[0017] The hearing aid device according to the invention is a hearing aid device configured to
be sealingly inserted into the bony region of the ear canal, which hearing aid device comprises
a receiver and at least one microphone and means for processing sound signals detected by
the at least one microphone. The hearing aid device comprises means for carrying out
electronic feedback suppression by applying a frequency shift and/or a time delay to the sound
signals detected by the at least one microphone.

[0018] Hereby a bony seal hearing aid device having an improved electronic feedback
reduction function can be provided.

[0019] The hearing aid device may be any type of hearing aid device that can provide a bony
sealing, including CIC hearing aid devices, RITE hearing aid devices, behind-the-ear (BTE)
hearing aid devices having closed earpieces and invisible-in-canal (1IC) hearing aid devices.

[0020] The receiver may be any suitable receiver configured to be inserted in the ear canal.
The bony seal may be provided by the receiver itself or by e.g. a dome attached to the
receiver. The receiver may be housed in a housing constituting an ear mould capable of being
sealingly inserted into the bony region of the ear canal.

[0021] The at least one microphone may be arranged in any suitable position on the hearing
aid device allowing the at least one microphone to receive and detect sounds from the user's
surroundings. The means for processing sound signals may be a processor chip arranged in a
housing. The means for carrying out electronic feedback suppression may be a processor (e.g.
a processor chip).

[0022] By the term "applying a frequency shift" is meant any suitable way of shifting the
frequency of the detected sound signals in order to eliminate or suppress the undesirable
acoustic feedback in a way in which an acceptable sound quality is provided to the user of the
hearing aid. The acoustic feedback is generated when leakage of sound from the receiver is
detected by the microphone.

[0023] By the term "applying a time delay" is meant any suitable way of providing a time delay
to the detected sound signals in order to eliminate or suppress the undesirable acoustic
feedback in a way in which an acceptable sound quality is provided to the user of the hearing
aid.
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[0024] It may be an advantage that the hearing aid device comprises means for setting
individual time delay, frequency shift and amplification/gain parameters of the user of the
hearing aid device and that the hearing aid device is configured to carry out electronic
feedback suppression on the basis of the individual time delay, frequency shift and
amplification/gain parameters.

[0025] Hereby it is possible to provide an electronic feedback suppression that matches the
demand of the user of the hearing aid, and thus an optimum electronic feedback suppression
can be achieved.

[0026] The parameters may be detected in any suitable way and the parameters may in
principle depend on any suitable variable such as the frequency and sound level of the
detected sound signals.

[0027] The setting of the parameters may be carried out by the dispenser by way of example.

[0028] It may be advantageous that the hearing aid device is configured to carry out
frequency shift and/or time delay as function of the frequency of the detected sound signals.

[0029] Hereby it is achieved that different electronic feedback suppressions can be carried out
in different frequency regions. This may be a huge advantage since hearing losses may be a
function of frequency.

[0030] It may be beneficial that the frequency shift is defined by a first function in a first
frequency region and that the frequency shift is defined by another function in a second
frequency region and/or that the time delay is defined by a first function in the first frequency
region and that the time delay is defined by another function in the second frequency region.

[0031] Hereby it is achieved that the electronic feedback suppression can be adjusted to
specific frequency dependencies. Accordingly, it is possible to provide a complex and efficient
electronic feedback suppression.

[0032] It may be an advantage that the frequency shift is defined by three or more functions in
a corresponding number of frequency regions and/or that the time delay is defined by three or
more functions in the frequency regions.

[0033] In this way it is possible to provide an even more complex and well-functioning
electronic feedback suppression.

[0034] By way of example, in frequency regions where the gain/amplification needed in order
to compensate for a particular hearing loss is low, the frequency shift can be very low or even
zero, since the risk of feedback problems is small.
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[0035] Similarly, the frequency shift may be increased in frequency regions where the gain or
amplification needed in order to compensate for a particular hearing loss is high, provided that
the frequency shift is inaudible or almost inaudible to the person in question.

[0036] Hence, by applying a frequency shift varying according to frequency region, the
balance between risk of feedback and sound quality deterioration may be further optimized
(e.g. optimized in the frequency domain) and may be adjusted taking the preferences and
hearing properties of the individual hearing aid user into account.

[0037] A specific example is the case of lower frequencies such as below 1000Hz where the
average person is able to detect even small frequency shifts (for instance 10Hz) but if a
hearing impaired person is insensitive to such frequency shifts this may be exploited and a
frequency shift of 10Hz or more may be used thereby further reducing the risk of feedback.
This is in particular relevant for power hearing aids where the gain/amplification is often low for
high frequencies where no residual hearing exists and high for low frequencies where a
considerable hearing impairment may be present.

[0038] It may be beneficial that the frequency shift is defined by one or more functions and/or
that the time delay is defined by one or more functions that at least partly depends on the
sound level of the detected sound signals and/or on the gain applied to the detected sound
signals.

[0039] Hereby it is possible to use the sound level as input to carry out the electronic feedback
suppression.

[0040] It may be advantageous that the hearing aid device is configured to detect the activity
of the voice of the user of the hearing aid device. Hereby it is possible carry out a sophisticated
electronic feedback suppression that takes the activity of the voice into account.

[0041] The activity of the voice of the user of the hearing aid device may be detected by any
suitable method e.g. by means of an accelerometer. The detection of own voice activity in the
hearing aid device may be detected by any other suitable method e.g. like disclosed in US
7512245 B2.

[0042] It may be beneficial that the hearing aid device is configured to carry out electronic
feedback suppression in a first mode when the voice of the user is active and in a different
mode when the voice of the user is inactive.

[0043] Hereby it is possible to apply an electronic feedback suppression that takes into
account whether or not the voice of the user of the hearing aid device is active.

[0044] It may be an advantage that a small frequency shift and/or a short time delay is applied
when the voice of the user is active and that a longer delay time is applied when the voice of
the user is inactive.
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[0045] In this way the sound that travels through boneftissue conduction from the vocal
organs to the hearing organs basically corresponds to the processed sound. Moreover, a
larger frequency shift and/or a longer delay time can be applied when the voice of the user is
inactive. Accordingly, an improved electronic feedback suppression can be provided.

[0046] It may be beneficial that the applied frequency shift is within 5-50 Hz, preferably 10-30
Hz and/or that the applied time delay is 5-15 ms. These values are expected to generate an
optimum electronic feedback suppression.

[0047] It may be an advantage that the hearing aid device comprises two or more
microphones. The microphones may be used to detect voice activity or direction of a sound
and hereby use this information while processing the detected sound signals.

[0048] The method according to the invention is a method for providing electronic feedback
reduction in a hearing aid device configured to be sealingly inserted into the bony region of the
ear canal, which hearing aid device comprises a receiver and at least one microphone and
means for processing sound signals detected by the at least one microphone, characterised in
that the method comprises the following steps:

« detecting the frequency of the detected sound signals; and
= carrying out electronic feedback suppression by applying a frequency shift and/or a time
delay.

[0049] Hereby an improved method for electronic feedback reduction in a bony seal hearing
aid device can be provided.

[0050] It may be beneficial that the method comprises the step of providing information about
the hearing of the user of the hearing aid device and adjusting the settings of the hearing aid
device on the basis of the information about the hearing of the user.

[0051] Hereby individually adjusted electronic feedback suppressions can be provided.
Accordingly, the user of the hearing aid device achieves a better experience.

[0052] It may be an advantage that the method comprises the step of detecting the activity of
the voice of the user of the hearing aid device. Hereby the method may take information about
the activity of the voice of the user into account when performing the electronic feedback
suppression.

[0053] It may be advantageous that the electronic feedback suppression is carried out in a
first mode when the voice of the user of the hearing aid device is active, and that the electronic
feedback suppression is carried out in different mode when the voice of the user of the hearing
aid device is inactive.
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[0054] It may be beneficial that a short time delay is applied when the voice of the user is
active and that a longer time delay is applied when the voice of the user is inactive.

[0055] The hearing aid device and the method according to the invention takes advantage of
the fact that frequency shift may vary from one frequency region to the next.

BRIEF DESCRIPTION OF THE DRAWINGS

[0056] The invention will become more fully understood from the detailed description given
herein below. The accompanying drawings are given by way of illustration only, and thus, they
are not limitative of the present invention. In the accompanying drawings:

Fig. 1 shows a schematic perspective view of a RITE hearing aid according to the invention;

Fig. 2 a) shows a schematic view of a RITE hearing aid according to the invention, where the
receiver is arranged in the bony region of the ear canal,

Fig. 2 b) shows a schematic view of a CIC hearing aid according to the invention arranged in
the bony region of the ear canal; and

Fig. 3 shows an example of the individual frequency shift, time delay and amplification settings
for a user of a hearing aid according to the invention.

MODE(S) FOR CARRYING OUT THE INVENTION

[0057] Referring now in detail to the drawings for the purpose of illustrating preferred
embodiments of the present invention, a hearing aid device 2 according to the invention is
illustrated in Fig. 1.

[0058] Fig. 1 illustrates a perspective view of a RITE hearing aid device 2 that comprises a
housing 28 provided with first microphone 4. The housing 28 houses a battery (not shown), an
amplifier (not shown) and a processing chip (not shown) configured to process the sounds
picked up by the microphone 4 and send the processed sound to the amplifier.

[0059] The RITE hearing aid device 2 comprises an ear mould 10 comprising a receiver 12
and being configured to be sealingly inserted into the bony region of the ear canal (see Fig. 3)
in order to provide an acoustic sealing (a bony seal).

[0060] The receiver 12 is comprised in a housing 30 provided with a sound outlet 32 at the
distal end. At the proximal end of the housing 30 a pull-out string 26 is provided for assisting
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insertion and removal of the ear mould 10.

[0061] The housing 28 is electrically connected to the housing 30 of the ear mould 10 by
means of a tube 8 comprising a plurality of electrical connectors through which the amplified
sounds are sent to the receiver 12.

[0062] The sounds are transmitted by the receiver 12 into the inner ear where they are
transformed into electrical impulses that are picked up by the brain, in which they are
processed.

[0063] The hearing aid device 2 may comprise a second microphone (not shown) in order to
be able to process the sound on the basis of directional information about the sound signals
received by the first microphone 4 and by the additional microphone.

[0064] The hearing aid device 2 according to the invention is preferably configured to be
individually adjusted e.g. by a dispenser, in such a manner that feedback is prevented in a
smart individually adjusted way based on frequency shift and/or time delay techniques. The
idea is to provide individual adjusted electronic feedback suppression by slightly shifting the
frequency of the sound detected by the microphone 4 and/or to slightly delaying the detected
sound signal.

[0065] For some users it may be beneficial to apply a large amplification in a specific
frequency region (e.g. the range from 400 HZ to 700 Hz) and allow a rather long delay time
(e.g. 15 ms) in the same frequency region.

[0066] For other users different settings may be advantageous. Accordingly, it is preferred
that the hearing aid device 2 comprises means for being individually adjusted to the user of the
hearing aid device 2 in a manner that allows for individually adjusted electronic feedback
suppression.

[0067] The hearing aid device 2 according to the invention may also be a BTE hearing aid
device with an earpiece connected to the BTE by a tube leading acoustic sound from a
receiver 12 in the BTE part to the earpiece and thus to the ear drum.

[0068] It may be an advantage that the electronic feedback suppression is carried out by
using at least two different modes representing; a) a mode in which the voice of the user of the
hearing aid device 2 is active and b) a mode in which the voice of the user of the hearing aid
device 2 is inactive.

[0069] Itis preferred that a small frequency shift and/or a short time delay is applied when the
voice of the user is active so that the sound that travels through bone/tissue conduction from

the vocal organs to the hearing organs basically corresponds to the processed sound.

[0070] A larger frequency shift and/or a longer time delay can be applied when the voice of
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the user is inactive because of the bony seal.

[0071] Detection of the activity of the voice of the user of the hearing aid device may be
carried out by means of a sensor member (not shown) that may comprise an accelerometer.
The detection of own voice activity in the hearing aid device 2 may in principle be carried out
by use of any suitable method e.g. like disclosed in US 7512245 B2.

[0072] Fig. 2 a) illustrates a schematic cross-sectional view of a section of the head of the
user of a hearing aid device 2 according to the invention. The hearing aid device 2 is a RITE
hearing aid device 2 comprising a housing 28 that is arranged behind the ear 14 of the user of
the hearing aid device 2. A first microphone 4 is provided in the housing 28.

[0073] The hearing aid device 2 moreover comprises a receiver 12 arranged in a housing 30
to which a dome 24 is mechanically attached. The dome 24 is sealingly arranged in the bony
region 20 of the ear canal 16. The dome 24 is provided at the distal end of the housing 30 of
the receiver 12. A sound outlet 32 is provided in the distal portion of the dome 24 that faces
towards the ear drum 18.

[0074] The proximal portion of the receiver 12 extends into the cartilaginous region 22 of the
ear canal 16 and a tube 8 connects the housing 28 with the housing 30 of the receiver 12. A
second microphone 6 is provided at the proximal end of the receiver 12. Both sound input from
the first microphone 4 and from the second microphone 6 is used to process the sound in
order to provide the user of the hearing aid with an optimum sound experience.

[0075] Due to the bony seal established by sealingly arranging the dome 24 in the bony
region 20 of the ear canal 16, it is possible to provide a complete seal of the ear canal so that
relative long time delays (10-20 ms) are acceptable without compromising on quality of the
sound.

[0076] The hearing aid device 2 is configured to apply a frequency shift and/or a time delay in
order to carry out electronic feedback reduction like explained with reference to Fig. 1.

[0077] A sensor member 38 is provided at the receiver 12 and the sensor member 38 is
configured to detect the activity of the voice of the user of the hearing aid device 2.

[0078] Fig. 2 b) illustrates a schematic cross-sectional view of a section of the head of the
user of a hearing aid device 2 according to the invention. The hearing aid device 2 is a CIC
hearing aid device 2 comprising a housing 30 comprising a microphone 4 and a receiver
arranged in the housing 30. The housing 30 is sealingly arranged in the bony region 20 of the
ear canal 16. A sound outlet 32 is provided in the distal portion of the housing 30 in close
distance to the ear drum 18.

[0079] The proximal portion of the housing 30 extends along the cartilaginous region 22 of the
ear canal 16. A pull-out string 26 is attached to the proximal portion of the housing 30. Even



DK/EP 2835985 T3

though not shown a second microphone may be provided in the housing 30.

[0080] Since the housing 30 of the hearing aid device 2 provides a bony seal while being
sealingly arranged in the bony region 20 of the ear canal 16, it is possible to provide a
complete seal of the ear canal 16, so that relative long time delays (10-20 ms) can be
acceptable without compromising on quality of the sound.

[0081] The CIC hearing aid device 2 shown in fig. 2 b) is configured to apply a frequency shift
and/or a time delay with the purpose of providing an optimum electronic feedback reduction.

[0082] Even though not indicated, a sensor member may be provided at the housing for the
purpose of detecting the activity of the voice of the user of the hearing aid device 2.

[0083] Fig. 3 illustrates an example of the frequency shift, time delay and amplification
settings for a user of a hearing aid 2 according to the invention. The example is illustrated by
means of a first graph 34 showing the gain/amplification A as function of the frequency F of the
sound detected by the microphone(s) of a hearing aid device according to the invention, and
by means of a second graph 36 showing the frequency shift AF as function of the frequency F
of the sound detected by the microphone(s).

[0084] The left ordinate shows the gain/famplification A, while the right ordinate shows the
frequency shift AF.

[0085] Five frequency regions I, I, Ill, IV, V are indicated on the abscissa. In each of these
frequency regions |, Il, Ill, 1V, V different settings are applied. This means that the processor
within the hearing aid device is "programmed" to use these settings when the electronic
feedback suppression is performed.

[0086] In the first frequency region | the frequency shift AF is a function f{ of the frequency F,
while the amplification A is another function h ¢ of the frequency F. The maximum allowed time

delay Aty ax is given by a constant cq.

[0087] When a hearing aid device according to the invention detects a sound within the first
frequency region |, the settings defined above will be applied. In practice this means, that the
processor will process the sound based on these restrictions/settings. However, it may be
necessary to apply a lower frequency shift AF if the given functions f{ and h give rise to a too
large time delay At. If this is the case, the processor may e.g. use a default setup to minimise
the time delay At. A default setup may be a predefined reduction (e.g. 50 %) of the function f4

so that the new function is given by:
M AF = 0.5 (F)

[0088] Itis also possible to reduce the function f{ with a constant like:
2 AF =fi (F)-5Hz
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[0089] Various other default setup procedures may be used to decrease the function f4 in

case the functions f4 and h4 give rise to a too large time delay At.

[0090] In the second frequency region Il the frequency shift AF is a function fo of the
frequency F, while the amplification A is another function h 5 of the frequency F. The maximum
allowed time delay Aty is given by a function g4 of the calculated frequency shift AF. In this
way it is possible to ensure that the maximum allowed time delay Aty lies within an
acceptable range even if a large frequency shift AF is calculated by using the function fo.

[0091] In the third frequency region Il the frequency shift AF is a constant cp. The
amplification A is a constant ¢ while the maximum allowed time delay Atpyax is given by a

function g» of the frequency F.

[0092] In the fourth frequency region IV the frequency shift AF is a function f5 of the frequency
F. The amplification A is a function h3 of the frequency F, while the maximum allowed time

delay At ax is given by a function g3 of the frequency F.

[0093] In the last and fifth frequency region V the frequency shift AF is a constant c4, the
amplification A is a function hy4 of the frequency F, while the maximum allowed time delay At;,ax

is a constant cs.

[0094] The illustrated example is shown for illustration purpose and it may be beneficial to
apply only one or few of the indicated setting principles.

[0095] The dispenser may carry out a comprehensive hearing evaluation and adjust the
settings of a hearing aid device according to a predefined scheme on the basis of the hearing
evaluation.

[0096] It is possible to provide a hearing aid device according to the invention with default
settings corresponding to one or more specific groups e.g. first time users.

LIST OF REFERENCE NUMERALS

[0097]

2
Hearing aid device

Microphone
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14

16

18

20

22

24

26

28

30

32

At

Atmax

AF

34

36

38

Microphone

Tube with conductors

Ear mould

Receiver

Ear

Ear canal

Ear drum

Bony region

Cartilaginous region

Dome

Pull-out string

Housing

Housing

Sound outlet

Time delay

Maximum time delay

Frequency shift

Frequency

Amplification/gain

Graph showing A as function of F

Graph showing AF as function of F

Sensor member
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L LIV, V
Frequency region
fy, f2, f3, 91,92, 93
Function
h1, hp, h3, hy
Function
€1, €2, C3, C4, C5
Constant

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. It does not
form part of the European patent document. Even though great care has been taken in
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all
liability in this regard.

Patent documents cited in the description

. EP2249537A 06071

e EP1744583A [0008]

e US2013108097A [0069]

. USROS7823A [0010]

o USZ008205679A [0011]

o USZ002122563A [0012]

o USTB1Z24587 100411 (8071




DK/EP 2835985 T3

P-2013-021DK
EP 2 835 985

Hereapparat og fremgangsmade til reduktion af tilbagekobling



10

15

20

25

30

35

DK/EP 2835985 T3

Patentkrav

1. Hereapparatanordning (2), der er konfigureret til at blive hermetisk indsat i
knogleomradet (20) af @regangen (16), hvilken hgreapparatanordning (2)
omfatter en modtager (12) og i det mindste en mikrofon (4, 6) og middel til at
behandle lydsignaler, der er detekteret af den i det mindste ene mikrofon (4,
6), kendetegnet ved, at hgreapparatanordningen (2) omfatter middel til at
udfere elektronisk tilbagekoblingsundertrykkelse ved at anvende et
frekvensskift (AF) og/eller en tidsforsinkelse til lydsignalerne, der er detekteret
af den i det mindste ene mikrofon (4, 6), hvor hgreapparatanordningen (2)
omfatter middel til at indstille individuelle tidsforsinkelses- (At), frekvensskift-
(AF) og forsteerknings- (A) parametre af brugeren af hgreapparatanordningen
(2), og at hgreapparatanordningen (2) er konfigureret til at udfere elektronisk
tiibagekoblingsundertrykkelse pa basis af de individuelle tidsforsinkelses- (At),
frekvensskift- (AF) og forsteerknings- (A) parametre.

2. Hereapparatanordning (2) ifglge krav 1, kendetegnet  ved,
at hgreapparatanordningen (2) er konfigureret til at udfere frekvensskift (AF)
og/eller tidsforsinkelse (At) som en funktion af frekvensen (F) af de
detekterede lydsignaler.

3. Hgreapparatanordning (2) ifglge krav 2, kendetegnet ved, at frekvensskiftet
(AF) er defineret af en fagrste funktion (f1) i et ferste frekvensomrade (1), og at
frekvensskiftet (AF) er defineret af en anden funktion (f2) i et andet
frekvensomrade (Il), og/eller at tidsforsinkelsen (At) er defineret af en forste
funktion (c1) i det ferste frekvensomrade (1), og at tidsforsinkelsen (At) er
defineret af en anden funktion (g2) i det andet frekvensomréade (ll).

4. Hgreapparatanordning (2) ifglge krav 3, kendetegnet ved, at frekvensskiftet
(AF) er defineret af tre eller flere funktioner (f1, f2, f3) i et tilsvarende antal af

frekvensomrader (1, 11, 11, IV, V), og/eller at tidsforsinkelsen (At) er defineret af
tre eller flere funktioner (c1, g1, g2, g3, ¢b) i frekvensomraderne (1, II, llI, 1V,
V).

5. Hgreapparatanordning (2) ifalge et af de foregaende krav, kendetegnet ved,
at frekvensskiftet (AF) er defineret af en eller flere funktioner (f1, 2, f3), og/eller
at tidsforsinkelsen (At) er defineret af en eller flere funktioner (g1, g2, g3), der
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I det mindste delvist afheenger af lydniveauet af de detekterede lydsignaler
og/eller pa forstaerkningen anvendt pa de detekterede lydsignaler.

6. Hereapparatanordning (2) ifglge et af de foregaende krav, kendetegnet ved,
at hgreapparatanordningen (2) er konfigureret til at detektere aktiviteten af
stemmen af brugeren af hgreapparatanordningen (2).

7. Hereapparatanordning (2) ifglge et af de foregaende krav, kendetegnet ved,
at hgreapparatanordningen (2) er konfigureret til at udfgre elektronisk
tiibagekoblingsundertrykkelse i en ferste modus, nar stemmen af brugeren er
aktiv, og i en anden modus, nar stemmen af brugeren er inaktiv.

8. Hgreapparatanordning (2) ifelge krav 7, kendetegnet ved, atet lille
frekvensskift (AF) og/eller en kort tidsforsinkelse (At) anvendes, nar stemmen
af brugeren er aktiv, og at et stagrre frekvensskift (AF) og/eller en lsengere
tidsforsinkelse (At) anvendes, nar stemmen af brugeren er inaktiv.

9. Hgreapparatanordning (2) ifglge et af de foregaende krav, kendetegnet ved,
at det anvendte frekvensskift (AF) ligger indenfor 5-50 Hz, fortrinsvis 10-30 Hz,
og/eller at den anvendte tidsforsinkelse (At) er 5-15 ms.

10. Hereapparatanordning (2) ifelge et af de foregaende krav, kendetegnet
ved, at hgreapparatanordningen omfatter et hus (28), der er konfigureret til at
blive anbragt bag gret (14) af brugeren af hgreapparatanordningen (2), hvor
hereapparatanordningen (2) omfatter to eller flere mikrofoner, hvor en farste
mikrofon (4) er tilvejebragt i huset (28), en anden mikrofon (6) er tilvejebragt
ved en proximal ende af modtageren (12).

11. Hgreapparatanordning (2) ifelge et af de foregaende krav 1-
10, kendetegnet ved, at hgreapparatanordningen omfatter et hus (30), der
omfatter en mikrofon (4) og modtageren (12), der er anbragt i huset (30), hvor
huset (30) er konfigureret til at blive hermetisk anbragt i knogleomradet (20) af
gregangen (16).

12. Fremgangsmade til tilvejebringelse af elektronisk tilbagekoblingsreduktion
I en hgreapparatanordning (2), der er konfigureret til at blive hermetisk indsat
i knogleomradet (20) af gregangen (16), hvilken hgreapparatanordning (2)
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omfatter en modtager (12) og i det mindste en mikrofon (4, 6) og middel til at
behandle lydsignaler, der er detekteret af den i det mindste ene mikrofon (4,
6), hvor hgreapparatanordningen (2) omfatter middel til at indstille individuelle
tidsforsinkelses- (At), frekvensskift- (AF) og forsteerknings- (A) parametre af
brugeren af hgreapparatanordningen (2), og at h@reapparatanordningen (2) er
konfigureret til at udfare elektronisk tilbagekoblingsundertrykkelse pa basis af
de individuelle tidsforsinkelses- (At), frekvensskift- (AF) og forsteerknings- (A)
parametre, kendetegnet ved, at fremgangsmaden omfatter de felgende trin:

- detektering af frekvensen (F) af de detekterede lydsignaler; og

- udfgrelse af elektronisk tilbagekoblingsundertrykkelse ved at anvende et
frekvensskift (AF) og/eller en tidsforsinkelse (At).

13. Fremgangsmade ifglge krav 12, kendetegnet ved, at fremgangsmaden
omfatter trinnet til modtagelse af information om hegreevnen af brugeren af
hereapparatanordningen (2) og indstilling af parametrene for den elektroniske
tilbagekoblingsundertrykkelse pa basis af den modtagne information om
hgreevnen af brugeren.

14. Fremgangsmade ifelge krav 12 eller 13, kendetegnet ved,
at fremgangsmaden omfatter trinnet til detektering af aktiviteten af stemmen af
brugeren af hgreapparatanordningen (2).

15. Fremgangsmade ifelge krav 14, kendetegnet ved, at den elektroniske
tilbagekoblingsundertrykkelse udferes i en fgrste modus, nar stemmen af
brugeren af hgreapparatanordningen (2) er aktiv, og at den elektroniske
tiibagekoblingsundertrykkelse udfgres i en anden modus, nar stemmen af
brugeren af hgreapparatanordningen (2) er inaktiv.

16. Fremgangsmade ifglge krav 15, kendetegnet ved, aten kort
tidsforsinkelse (At) anvendes, nar stemmen af brugeren er aktiv, og at en
laengere tidsforsinkelse anvendes, nar stemmen af brugeren er inaktiv.
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DRAWINGS

Fig. 1
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