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(54) ADAPTATION METHODS FOR HEARING AID AND HEARING AID INCORPORATING SUCH 
ADAPTATION METHODS

(57) The present invention relates to a method for
user-administered adaptation/acclimatization to the use
of a hearing aid, which hearing aid is provided with a
user-operable volume control and means for setting an
adaptation mode of the hearing aid comprising at least
a non-adapted mode and a fully adapted mode, accord-
ing to which method, when choosing the non-adapted
mode, the insertion gain of the hearing aid depends on
the frequency (fA) and on the setting (Vol) of the user-op-

erable volume control in such a manner that a given
change (ΔVol) of the setting of the volume control results
in a change of insertion gain (ΔINSG(fA, HL)) at one or
more of said given frequencies (fA) that is a function (F(fA,
HL) of the hearing loss at each respective of said fre-
quencies (fA) when said hearing loss is at or above a
given level (dBHL) at that specific frequency (fA). The
invention further relates to a hearing aid configured to
implement the method of the invention.



EP 4 117 308 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

TECHNICAL FIELD

[0001] The present invention relates to the field of hear-
ing aids, more specifically to self-fitting hearing aids, i.e.
hearing aids that are configured such that a hearing-im-
paired user can adjust the hearing aid himself/herself
without the aid of a trained audiologist and/or external
equipment and nevertheless obtain a hearing aid adjust-
ment that is close to optimal. Still more specifically, the
invention relates to adaptation/acclimatization methods
for such hearing aids and hearing aids that are configured
to apply such methods.

BACKGROUND OF THE INVENTION

[0002] Adaptation/acclimatization of hearing aids is es-
sential since most users, when getting their first hearing
aid, already have a certain hearing loss, and hence get-
ting full hearing restored typically leads to frustration,
stress and potentially to rejecting the use of the hearing
aid.
[0003] Several hearing aids today already have so-
called adaption managers, where a hearing specialist
can manually change the gain and compression for the
user, but this requires the user to come to the clinic mul-
tiple times.
[0004] Other hearing aid manufacturers have built-in
software that automatically over a pre-defined period of
time will increase the gain from a level below the optimal
gain for that hearing loss to a final, optimal gain and
change the compression with certain time intervals. This
latter solution may work quite well if the hearing profes-
sional has a good feeling of how fast the specific user
can/will adapt to the hearing aid, but for some users it
may go too slow and for others too fast.
[0005] The inherent challenge in many modern hearing
aids is that they, due to their small size, do not have
sufficient space for volume keys, and hence the user has
no method to manually adapt the hearing aid to his needs
at different levels of the adaptation, nor adapt to different
situations (except for maybe built-in listening programs
which purpose are often different than for adaptation pur-
poses).
[0006] Even existing devices with volume keys do not
necessarily satisfy the adaptation needs of the user,
since volume keys in all known cases work in a "linear"
way, reducing or amplifying all frequencies equally when
turning down or up the volume.

DEFINITIONS

[0007] Throughout this specification, the following def-
initions apply:

REIG (Real-Ear Insertion Gain) expresses the actual
gain provided by a hearing aid that is placed in the

ear canal of a user relative to the gain of the open
ear. The real-ear insertion gain is the difference in
dB between the sound pressure level at a given po-
sition in the ear canal generated by a hearing aid
placed on the ear of the user (the so-called "aided
ear response") and the sound pressure level gener-
ated at the same position in the ear canal when no
hearing aid is placed on the ear (the so-called "open
ear response") when the user is situated in a given
surrounding sound field. The term "real-ear" indi-
cates that the insertion gain is actually measured in
the user’s ear.

A-REIG: Adapted user REIG. This describes the real
ear insertion gain that the user prefers after he/she
is fully adapted/acclimatized to the use of a particular
hearing aid.

N-REIG: Novice user REIG. This is the gain that a
typical / average first-time user would prefer right
after fitting the hearing aid for the first time. This can
according to some studies be on the order of 15 dB
lower than A-REIG for the frequency where the user
has the biggest hearing loss.

DISCLOSURE OF THE INVENTION

[0008] Based on the above background, the present
invention provides according to a first aspect a method
for user-administered adaptation/acclimatization to the
use of a hearing aid, which hearing aid is provided with
a user-operable volume control and means for setting an
adaptation mode of the hearing aid comprising at least
a non-adapted mode and a fully adapted mode, accord-
ing to which method, when choosing the non-adapted
mode, the insertion gain of the hearing aid depends on
the frequency (fA) and on the setting (Vol) of the user-
operable volume control in such a manner that a given
change (ΔVol) of the setting of the volume control results
in a change of insertion gain (ΔINSG(fA, HL)) at one or
more of said given frequencies (fA) that is a function (F(fA,
HL) of the hearing loss at each respective of said fre-
quencies (fA) when said hearing loss is at or above a
given level (dBHL) at that specific frequency (fA).
[0009] In an embodiment of the first aspect, the func-
tion (F(fA, HL)) is increasing with increasing hearing loss
(HL).
[0010] In an embodiment fo the first aspect, the method
comprises the steps of:

a) based on the user’s hearing loss, at a plurality of
given frequencies (fA) determining a prescribed in-
sertion gain Gp(fA) at each of said frequencies (fA);
b) providing the user with the hearing aid adjusted
to Gp(fA);
c) setting the hearing aid in the non-adapted mode;
d) instructing the user to adjust the volume control
of the hearing aid such that the the sound provided
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by the hearing aid is experienced as pleasant in the
user’s everyday surroundings;
e) instructing the user, after a period of time, to re-
adjust the volume control, if the user finds that the
sound produced by the hearing aid could be im-
proved;
f) repeating steps (e) and (f) during an adaptation
period to allow the user to determine the finally cho-
sen adjustment of the volume control;
g) when the user has reached a setting of the volu-
men control that the user finds provides the best pos-
sible sound reproduction of the hearing aid in the
user’s everyday acoustic environments, setting the
mode of the hearing aid to the fully adapted mode.

[0011] In an embodiment of the first aspect, the change
of insertion gain is obtained by in each of a predetermined
number of frequency bands B(fA), each comprising one
of said frequencies fA, changing the gain of the hearing
aid of that particular frequency band.
[0012] In an embodiment of the first aspect, the change
of insertion gain is obtained by providing a controllable
compression means in each of the frequency bands,
where the compression characteristics of each individual
of the controllable compression means depend on the
setting of the volume control.
[0013] In an embodiment of the first aspect, the com-
pression threshold of each of the individual compression
means is a function of the volume control setting.
[0014] In an embodiment of the first aspect, the in-
put/output characteristic of each of the individual control-
lable compression means comprises more than one
threshold, whereby different degrees of compression, i.e.
different compression ratios, can be applied in different
input ranges.
[0015] In an embodiment of the first aspect, the one or
more thresholds of the individual controllable compres-
sion means is controlled by the volume control setting,
[0016] In an embodiment fo the fist aspect, the com-
pression ratio of each of said individual compression
means is a function of the volume control setting.
[0017] In an embodiment of the first aspect, the change
of insertion gain at each of sid frequencies fA is obtained
by in each of said predetermined number of frequency
bands B(fA) changing the gain of the hearing aid of that
particular frequency band and by changing the compres-
sion characteristics in each of these frequency bands.
[0018] According to a second aspect of the present
invention there is provided a method of switching be-
tween adaptation modes of a hearing aid based on the
user’s usage pattern of the hearing aid based on a de-
termination of whether the user has been partly or totally
adapted to the use of the hearing aid, where the method
comprises:

- If the user has used the hearing aid in on-position
for more than a first predetermined period of time,
the status of the hearing aid is regarded as partly

adapted;
- or
- If the user chose to turn the volume to "A-REIG" set-

ting within a second predetermined period, the status
of the hearing aid is regarded as fully adapted, and
the hearing aid is changed to "fully adapted mode",
where volume controls work in a linear way, i.e a
given change of volume control setting results in the
same change of insertion gain at all frequencies/in
all frequency bands.

[0019] According to a third aspect of the present inven-
tion there is provided hearing aid provided with means
for user-administered adaptation/acclimatization to the
use of the hearing aid, which hearing aid is provided with:

a) a user-operable volume control,
b) an input transducer configured to convert an
acoustic input signal to an electric output signal
which output signal is provided, with or without am-
plification, to a filter bank providing respective sec-
ond output signals to respective insertion gain de-
termining units, each of which provides a third output
signal;
c) a combining unit (such as an adder) configured to
receive the third output signals and to provide a
fourth output signal that is a combination of the third
output signals;
d) output amplifier means configured to receive the
fourth output signal and to provide a fifth output signal
to an output transducer configured to convert the fifth
output signal to an acoustic signal that can be pro-
vided to the outer ear of the user;
e) a control unit configured to provide control signals
to each respective of said controllable insertion gain
determining units based on the setting of the user-
operable volume control;
f) an adaptation mode setting unit that provides the
control unit with information on the chosen adapta-
tion mode of the hearing aid.

[0020] In an embodiment of the third aspect, the control
unit provides, when the adaptation mode setting unit is
set to adaptation, each respective of the controllable in-
sertion gain determining units with a respective control
signal such that a given change of the volume control
setting (ΔVol) results in a corresponding change of inser-
tion gain (ΔINSG) of each of the controllable insertion
gain units that is greater, the higher the user’s hearing
loss in the respective frequency band is, when the hear-
ing loss is above a predefined frequency dependent
threshold, and constant when the hearing loss is below
this threshold.
[0021] In an embodiment of the third aspect, the con-
trollable insertion gain determining units are controllable
gain units.
[0022] In an embodiment of the third aspect, the con-
trollable insertion gain determining units are controllable
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compression units.
[0023] In an embodiment of the third aspect, the com-
pression threshold of each respective compression unit
depends on the setting of the volume control.
[0024] In an embodiment of the third aspect, the com-
pression ratio of each respective compression unit de-
pends on the setting of the volume control.
[0025] In an embodiment of the third aspect, the in-
put/output characteristic of each of the individual control-
lable compression means comprises more than one
threshold, whereby different degrees of compression, i.e.
different compression ratios, can be applied in different
input ranges.
[0026] In an embodiment of the first aspect, the one or
more thresholds of the individual controllable compres-
sion means is controlled by the volume control setting.
[0027] In an embodiment of the third aspect, the con-
trollable insertion gain determining units are a combina-
tion of controllable gain units and controllable compres-
sion units configured such that for any given of said fre-
quency bands either solely a controllable insertion gain
unit is used or solely a controllable compression unit is
used, or a combination of a controllable insertion gain
unit and a controllable compression unit is used.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] Further benefits and advantages of the present
invention will become apparent after reading the detailed
description of non-limiting exemplary embodiments of
the invention in conjunction with the accompanying draw-
ings, wherein

figure 1 shows a plot of insertion gain (dB) as a func-
tion of frequency for a number of different settings
of the volume control relating to an embodiment of
the invention;

figure 2 shows a table illustrating the effect of chang-
es of the volume control setting on insertion gain (dB)
at different frequencies relating to another embodi-
ment of the invention;

figure 3 shows a surface plot of insertion gain (dB)
as a function of frequency and volume control setting
relating to still another embodiment of the invention;

figure 4 shows tables of input-output characteristics
for three different settings of the volume control re-
lating to an embodiment of the invention that applies
frequency and volume control setting dependent
compression;

figure 5 shows the effect of the setting of the volume
control on insertion gain of an embodiment of a hear-
ing aid according to the invention;

figure 6 shows a schematic block diagram of an em-

bodiment of a hearing aid applying non-linear gain
as a function of volume control setting according to
the principles of the invention; and

figure 7 shows a schematic block diagram of an em-
bodiment of a hearing aid applying frequency and
volume control setting dependent compression ac-
cording to the principles of the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0029] The principles of the invention will be illustrated
by various embodiments hereof. It is however understood
that a person skilled in the art may conceive other em-
bodiments than those shown and described in the de-
tailed description of the invention and that the scope of
the invention is defined by the independent claims.
[0030] With reference to figure 1 there is shown a plot
of insertion gain at four frequencies: 500 Hz, 1000 Hz,
2000 Hz and 4000 Hz. In the plot, the solid line shows
A-REIG relating to a rather severely hearing-impaired
user who has the highest hearing loss at 4kHz.
[0031] As shown in figure 1, the volume control (which
in the present embodiment may comprise a number of
discrete steps) is functioning a non-linear manner be-
tween the A-REIG and the N-REIG thereby reducing/am-
plifying the sounds more per step at the frequencies
where the user has a higher hearing loss, while working
in a linear manner above and below A-REIG and N-REIG.
The functioning of the volume control above A-REIG and
below N-REIG is suggested in one embodiment of the
invention to be linear, but since N-REIG (and even A-
REIG) are based on a chosen prescription method (such
as the half-gain rule or a NAL fitting rule) they may not
necessarily apply to all users, and the volume control
may alternatively vary the insertion gain in a nonline-
ar/percentagewise manner as a function of the user’s
hearing loss also above A-REIG and below N-REIG.
[0032] Referring to the table shown in figure 2 there is
shown an alternative effect on insertion gain to the one
shown in figure 1. It is however understood that all of
plots and tables shown in figures 1 through 4 are only
non-limited examples of the effect of the present inven-
tion and that the principles of the invention could be em-
bodied in many other ways that would all fall within the
scope of the protection rendered by the independent
claims.
[0033] The percentage change of 5% used in the im-
plementation shown in figure 1 can be changed if nec-
essary according to the specific circumstances such as
hearing loss and user preferences. The change should
and could depend on the users hearing loss at the "worst"
frequency and based on a general rule that a change of
less than 2dB is not possible to hear (for any person).
Alternatively, the change of insertion gain for each press
of the volume key or step of a volume control could be
2dB at the frequency with the largest hearing loss and
could for other frequencies be less than 2dB, depending
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on the hearing loss at each frequency and percentage
wise to the frequency with the worst hearing loss. An
example of the effect of volume control changes that is
different from that of figure 1 is shown in the table in figure
2.
[0034] With reference to figure 3 there is shown a sur-
face plot of insertion gain (dB) as a function of frequency
and volume control setting relating to still another em-
bodiment of the invention. In this example, the maximum
insertion gain of 40 dB is obtained at 6 kHz and the in-
sertion gain surface shows an insertion gain that would
typically be used to compensate for a typical age-related
sensory-neural hearing loss. Contrary to the insertion
gain curves shown in figure 1, the non-linear dependency
on volume control setting is maintained to the maximum
setting (Volume = 10) of the hearing aid, but it is of cause
also possible to apply a linear dependency on volume
control setting above a certain volume control setting, for
instance Volume = 8 in the figure.
[0035] The first three figures relate to the first aspect
of the invention, in which only a non-linear gain is applied.
Embodiments relating to the second aspect of the inven-
tion, in which compression is used to reduce loudness
to facilitate adaptation/acclimatization to the use of a
hearing aid shown in figure 4.
[0036] With reference to figures 4a, 4b and 4c, there
are shown tables of input-output characteristics for three
different settings of the volume control relating to an em-
bodiment of the invention that applies frequency and vol-
ume control setting dependent compression. In the
shown example, the volume control can be set between
maximum (10 equal to 100%) and minimum (0 equal to
0%). The three volume control settings that are shown
in figure 4 correspond to: 8 (80%), 7 (70%) and 6 (60%)
and the tables are limited to frequencies of 4000 Hz, 3000
Hz, 2000 Hz and 1000 Hz. Of cause, compression could
also be applied at other frequencies if desired. The com-
pression effect that is shown in the shaded cells of the
tables is in this embodiment obtained by varying the com-
pression threshold and maintaining the compression ra-
tio, but it would also be possible to vary any of the other
parameters that characterize audio compression such
as compression ratio or attack and release time.
[0037] The effect of the adaptation of a user with a
specific hearing loss to the user of a hearing aid according
to the present invention, reference is made to figures 4a,
4b and 4c that show a non-limiting example of the use
of the adaptation principles according to the present in-
vention.
[0038] As shown in figure 4a, a novel (un-adapted) us-
er of a hearing aid may require a prescribed insertion
gain at 4 kHz of 30 dB, at 3 kHz of 25 dB, at 2 kHz of 20
dB and at 1 kHz of 15 dB. This insertion gain as a function
of frequency is obtained with the volume control set to
position 8 as shown in figure 4a. With this setting of the
volume control, no compression is applied. The hearing
aid is now set in adaptation mode and the user tries the
hearing in his normal acoustic environments during an

adaptation period.
[0039] When using the hearing aid in his/her everyday
environment, the user finds the output from the hearing
aid at Vol = 8 much too loud and in fact a setting corre-
sponding to Vol = 6 is preferred. With this setting of the
volume control, the compressor becomes active about a
certain frequency-dependent threshold (for instance at
an input level of between 50 and 55 dBSPL at 4 kHz) and
thereby limits the loudness of input levels in excess of
50 to 55 dBSPL at 4 kHz.
[0040] After a certain period of time, for instance some
weeks, the user finds that he/she would actually prefer
a volume control setting at 7, as the loudness at this set-
ting is no longer annoying and the sound quality and
speech intelligibility is actually improved by this increased
volume control setting.
[0041] Finally, after being fully adapted to using the
hearing aid, the user finds that the initial volume control
setting of 8 (that corresponded to the prescribed setting)
is in fact the best, as the loudness is no longer annoying,
and the quality of the sound provided by the hearing aid
is better at this setting than at the lower settings of the
volume control. The user is now fully adapted to the hear-
ing aid according to this embodiment of the invention,
and the hearing aid is set to the fully adapted mode.
[0042] It is understood that a somewhat similar sce-
nario could also have been observed with the other em-
bodiments of the invention, for instance with the non-
linear gain embodiments according to the first aspect of
the invention.
[0043] With reference to figure 5 there is shown a non-
limiting example of the effect of the setting of the volume
control on insertion gain of an embodiment of a hearing
aid according to the invention. The dependency of inser-
tion gain (dB) on volume control setting is shown at the
frequencies 250 Hz, 500 Hz, 1000 Hz, 2000 Hz, 3000
Hz, 4000 Hz, 5000 Hz and 6000 Hz for a change of vol-
ume control setting from maximum (10) to minimum (0).
[0044] Referring to the arrows indicated by I, II and III,
respectively, it can be seen that for a frequency of 4000
Hz, a change (ΔVol) of the volume control from 9 to 7.4
results in a change of insertion gain of 7.5 dB. At 2000
Hz, the corresponding change in insertion gain is only 4
dB and at 1000 Hz the change in insertion gain is further
reduced to about 3 dB.
[0045] The method according to the invention can be
implemented in a hearing aid according to the invention
of instance as set out below. It is understood that other
implementations of the adaptation method according to
the invention can also be contemplated without deviating
from the scope of the invention as fined by the claims.
[0046] With reference to figure 6 there is shown a sche-
matic block diagram of an embodiment of a hearing aid
applying non-linear gain as a function of frequency and
volume control setting according to the principles of the
invention.
[0047] The hearing aid that is generally indicated by
reference numeral 1 comprises a microphone 2 the out-
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put signal S1 of which id provided to an amplifier 3 that
provides an amplified version of the microphone signal
S1 to a filter bank that in the shown - non-limiting - em-
bodiment comprises four bandpass filters 4, 5, 6, 7 having
passbands at 500 Hz, 1000 Hz, 2000 Hz and 4000 Hz.
It is understood that fewer or more filter bands could al-
ternatively have been used for instance corresponding
to all standard audiometry frequencies and that the band-
widths of the filters can be chosen as desired. The re-
spective bandpass filters provide filtered output signals
S2, S3, S4 and S5 respectively.
[0048] The filtered output signals are provided to re-
spective controllable gain units 8, 9, 10,11, the gains of
which can be controlled by control signals C1, C2, C3, C4
provided by a control unit 12.
[0049] The respective output signals S6, S7, S8, Sg
from the controllable gain units 8, 9, 10, 11 are combined
in a combination unit 15 thereby providing a combined
output signal S10 that is used to drive a hearing aid output
transducer 17 (called loudspeaker or telephone). The
output amplified 16 may not necessarily be needed if the
combined output signal S10 is powerful enough to drive
the output transducer 17.
[0050] The control signals C1, C2, C3, C4 are provided
by the control unit 12 based on the setting of the adap-
tation mode setting unit 22 and the setting of the volume
control 13. By means of the adaptation setting unit, there
can be chosen at least between an adaptation mode in
which the adaptation method of the invention is applied
by the hearing aid and a fully adapted mode as described
in the disclosure of the invention.
[0051] With reference to figure 7 there is shown a sche-
matic block diagram of an embodiment of a hearing aid
applying frequency and volume control setting depend-
ent compression according to the principles of the inven-
tion. Also, in this embodiment the hearing aid comprises
a microphone 2 a microphone amplifier 3 and a filter bank
4, 5, 6, 7 that may be identical to the one used in the
embodiment shown in figure 6 or configured otherwise
as desired. Furthermore, controllable gain units 8’, 9’.
10’, 11’ may be connected to the respective outputs from
the filter bank, although these gain units can also form
an integral part of each respective controllable compres-
sor units 18, 19, 20, 21. The relevant characteristics, such
as compression threshold and/or compression ratio of
each separate of the controllable compression units 18,
19, 20, 21 can be controlled by control signals C5, C6,
C7 and C8 which are provided by the control unit 12
based on signals from the adaptation mode unit 22 and
the setting of the volume control 13.
[0052] In both embodiments shown in figures 6 and 7,
line 14 indicates that, when the hearing aid is in the fully
adapted mode, the output of the hearing aid can simply
be controlled by the user by varying the gain of the output
amplifier 16. Furthermore, line 14’ indicates that also the
input amplifier 3 can optionally be controlled by the con-
trol unit 12 for instance based on the setting to the volume
control 13.

[0053] Although the embodiments of the hearing aid
according to the invention are shown as simple block
diagrams that for instance could be implemented as an-
alog circuits, in practical implementations at least a
number of these functional blocks may be implemented
digitally and executed by appropriate software incorpo-
rated in the hearing aid. Thus, the block diagrams shown
in figures 6 and 7 primarily serve to illustrate the functional
contents of the hearing aid according to the invention.

Claims

1. A method for user-administered adaptation/acclima-
tization to the use of a hearing aid, which hearing aid
is provided with a user-operable volume control and
means for setting an adaptation mode of the hearing
aid comprising at least a non-adapted mode and a
fully adapted mode, according to which method,
when choosing the non-adapted mode, the insertion
gain of the hearing aid depends on the frequency
(fA) and on the setting (Vol) of the user-operable vol-
ume control in such a manner that a given change
(ΔVol) of the setting of the volume control results in
a change of insertion gain (ΔINSG(fA, HL)) at one or
more of said given frequencies (fA) that is a function
(F(fA, HL) of the hearing loss at each respective of
said frequencies (fA) when said hearing loss is at or
above a given level (dBHL) at that specific frequency
(fA).

2. A method according to claim 1, where said function
(F(fA, HL)) is increasing with increasing hearing loss
(HL).

3. A method according to claim 1 or 2 comprising the
steps of:

a) based on the user’s hearing loss, at a plurality
of given frequencies (fA) determining a pre-
scribed insertion gain Gp(fA) at each of said fre-
quencies (fA);
b) providing the user with the hearing aid adjust-
ed to Gp(fA);
c) setting the hearing aid in the non-adapted
mode;
d) instructing the user to adjust the volume con-
trol of the hearing aid such that the the sound
provided by the hearing aid is experienced as
pleasant in the user’s everyday surroundings;
e) instructing the user, after a period of time, to
readjust the volume control, if the user finds that
the sound produced by the hearing aid could be
improved;
f) repeating steps (e) and (f) during an adapta-
tion period to allow the user to determine the
finally chosen adjustment of the volume control;
g) when the user has reached a setting of the
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volumen control that the user finds provides the
best possible sound reproduction of the hearing
aid in the user’s everyday acoustic environ-
ments, setting the mode of the hearing aid to the
fully adapted mode.

4. A method according to claim 1, 2 or 3, wherein said
change of insertion gain is obtained by in each of a
predetermined number of frequency bands B(fA)
each comprising one of said frequencies fA changing
the gain of the hearing aid of that particular frequency
band.

5. A method according to claim 1, where said change
of insertion gain is obtained by providing a control-
lable compression means (18, 19, 20, 21) in each of
said frequency bands, where the compression char-
acteristics of each individual of said controllable
compression means depend on the setting of the
volume control.

6. A method according to claim 5, wherein the input/out-
put characteristic of each of said individual control-
lable compression means comprises more than one
threshold, whereby different degrees of compres-
sion can be applied in different input ranges.

7. A method according to claim 5 or 6, wherein the one
or more thresholds of the individual controllable com-
pression means is controlled by the volume control
setting,

8. A method according to claim 5, 6 or 7, where the
compression threshold of each of said individual
compression means is a function of the volume con-
trol setting.

9. A method according to claim 5, 6 ot 7, where the
compression ratio of each of said individual com-
pression means is a function of the volume control
setting.

10. A method according to any of the preceding claims
4 to 9, wherein said change of insertion gain at each
of sid frequencies fA is obtained by in each of said
predetermined number of frequency bands B(fA)
changing the gain of the hearing aid of that particular
frequency band and by changing the compression
characteristics in each of these frequency bands.

11. A method of switching between adaptation modes
of a hearing aid based on the user’s usage pattern
of the hearing aid based on a determination of wheth-
er the user has been partly or totally adapted to the
use of the hearing aid, where the method comprises:

- If the user has used the hearing aid in on-po-
sition for more than a first predetermined period

of time, the status of the hearing aid is regarded
as partly adapted;
- or
- If the user chose to turn the volume to "A-REIG"
setting within a second predetermined period,
the status of the hearing aid is regarded as fully
adapted, and the hearing aid is changed to "fully
adapted mode", where volume controls work in
a linear way, i.e a given change of volume control
setting results in the same change of insertion
gain at all frequencies/in all frequency bands.

12. A hearing aid provided with means for user-admin-
istered adaptation/acclimatization to the use of the
hearing aid, which hearing aid is provided with:

a) a user-operable volume control (13),
b) an input transducer (2) configured to convert
an acoustic input signal to an electric output sig-
nal (S1), which output signal (S1) is provided,
with or without amplification (3), to a filter bank
(4, 5, 6, 7) providing respective second output
signals (S2, S3, S4, S5) to respective insertion
gain determining units (8, 9, 10, 11), each of
which provides a third output signal (S6, S7, S8,
S9);
c) a combining unit (15) configured to receive
said third output signals (S6, S7, S8, S9) and to
provide a fourth output signal (S10) that is a com-
bination of the third output signals (S6, S7, S8,
S9);
d) output amplifier means (16) configured to re-
ceive said fourth output signal (S10) and to pro-
vide a fifth output signal (Sn) to an output trans-
ducer (17) configured to convert the fifth output
signal (Sn) to an acoustic signal that can be pro-
vided to the outer ear of the user;
e) a control unit (12) configured to provide con-
trol signals (C1, C2, C3, C4) to each respective
of said controllable insertion gain determining
units (8, 9, 10, 11) based on the setting of the
user-operable volume control (13);
f) an adaptation mode setting unit (22) that pro-
vides the control unit (12) with information on
the chosen adaptation mode of the hearing aid.

13. A hearing aid according to claim 12, wherein said
control unit (12), when the adaptation mode setting
unit (22) is set to adaptation, provides each respec-
tive of said controllable insertion gain determining
units (8, 9, 10, 11) with a respective control signal
(C1, C2, C3, C4) such that a given change of the
volume control setting (ΔVol) results in a correspond-
ing change of insertion gain (ΔINSG) of each of the
controllable insertion gain units (8, 9, 10, 11) that is
greater, the higher the user’s hearing loss in the re-
spective frequency band is, when the hearing loss
is above a predefined frequency dependent thresh-

11 12 



EP 4 117 308 A1

8

5

10

15

20

25

30

35

40

45

50

55

old, and constant when the hearing loss is below this
threshold.

14. A hearing aid according to claim 12 or 13, wherein
said controllable insertion gain determining units are
controllable gain units.

15. A hearing aid according to claim 12 or 13, wherein
said controllable insertion gain determining units are
controllable compression units (18, 19, 20, 21).

16. A hearing aid according to claim 15, wherein the
compression threshold of each respective compres-
sion unit depends on the setting of the volume control
(12).

17. A hearing aid according to claim 15, wherein the
compression ratio of each respective compression
unit depends on the setting of the volume control
(12).

18. A hearing aid according to any of the preceding
claims 12 to 17, wherein the input/output character-
istic of each of said individual controllable compres-
sion means (18, 18, 20, 21) comprises more than
one threshold, whereby different degrees of com-
pression can be applied in different input ranges.

19. A method according to claim 18, wherein the one or
more thresholds of the individual controllable com-
pression means is controlled by the volume control
setting,

20. A hearing aid according to any of the preceding
claims 12 to 19, wherein said controllable insertion
gain determining units are a combination of control-
lable gain units and controllable compression units
(18, 19, 20, 21) configured such that for any given
of said frequency bands either solely a controllable
insertion gain unit is used or solely a controllable
compression unit is used or a combination of a con-
trollable insertion gain unit and a controllable com-
pression unit is used.
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