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Description

[0001] The present invention departs from the follow-
ing problems:

[0002] Whenever an active hearing device is manu-
factured and sold to an end user - the individual who
finally willwear such hearing device - fitting of the hearing
device to such individual’s proper needs in its real, daily
acoustic surrounding is difficult to achieve. Thus, there
is a problem to perform hearing device fitting getting real-
life acoustic signals well considered, be it within the fitter’s
office or by in situ fitting the device under real life condi-
tions.

[0003] A further problem which is more and more en-
countered in complex multi-transfer characteristics, i.e.
multi-program digital hearing devices is that the fitter
such as e.g. an audiologist has a difficult task to provide
proper fitting of the hearing device to different acoustic
test signals without influencing by one fitting adjustment
operation at least some of the adjustment operations
which have already been performed for other test signals.
Often looping of fitting operations for different test signals
is necessary.

[0004] still a further problem which is encountered in
the art of hearing device fitting is that often standard test
signals are to be applied if the respective fitter wants to
accurately rely on pre-established fitting rules and fitting
advice provided by fitting system manuals and/or auto-
matic fitting menu control.

[0005] Itis anobject of the presentinvention to provide
a solution which is suited to resolve the above mentioned
problems.

[0006] Thisisachieved according to the presentinven-
tion by a method of manufacturing an active hearing de-
vice which is fitted towards the needs of an individual and
which comprises

* manufacturing an active hearing device having at
least one adjustable transfer characteristic between
an acoustic input signal and a mechanical output sig-
nal;

e categorizing an acoustic signal to be applied as fitting
signal as being one of several pre-established types
of fitting signals;

* automatically determining from said type a selection
of preferred adjustments to be acted upon at said
device;

e acting on at least one adjustment selected from said
selection.

Definitions
[0007] We understand under an "active hearing de-

vice" a hearing device which is, on the output side, op-
eratively connectable to the ear of an individual and pro-
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vides there for hearing perception of signals as input.
The output signal is primarily a mechanical signal, name-
ly an acoustic signal as output by a loudspeaker arrange-
ment or a movement signal operating upon a mechanical
transducer as implanted or applied to an individual's ear.
Nevertheless, if we address such "output signal” this may
also refer to an electric signal upstream electric/mechan-
ical conversion.

[0008] Atthe input side the "active hearing device" re-
ceives either directly an acoustic signal which is then
converted to an electric signal as by an acoustic/electric
converter arrangement or an electric representation of
such acoustic signal, whereby the latter is a result of re-
mote and/or pre-performed acoustic to electric conver-
sion. The device is called "active", because there is pro-
vided an electronic unit, thereby especially at least one
digital signal processing unit, which operates upon the
input signal with a prevailing transfer characteristic to pro-
vide the output signal.

[0009] Therefore, if we speak generically and in the
following description of an input signal to the active de-
vice, itmay be acoustic or electric. In analogy, if we speak
of an output signal of the hearing device, it may be me-
chanical or electric.

[0010] If we speak of a "prevailing transfer character-
istic" of the active hearing device, it is the momentarily
active characteristic with which the input signal is trans-
ferred to the output signal primarily by the electronic unit
within the hearing device.

[0011] One hearing device considered may have two
or more transfer characteristics which are selectively ac-
tivatable in the sense of different programs, so e.g. to
perform signal transfer for different acoustic situations.
The one or more than one transfer characteristics are
parameterized by adjustable parameters. Thus, if we
speak of a "selection of adjustments" such selection may
comprise one or more than one transfer characteristics
and adjustable parameters of one or more than one trans-
fer characteristics.

[0012] If we speak of a "fitting operation” or fitting pro-
cedure, we understand any procedure during which pa-
rameters of one or more than one transfer characteristics
are adjusted. A fitting operation may be a "default" fitting
operation of the hearing device, during which a freshly
manufactured device is first adjusted, so that the one or
more than one transfer characteristics are parameterized
on default behavior.

[0013] A fitting operation may also be a "preliminary"
fitting operation, during which, departing from the just
addressed default fitting adjustment, the hearing device
is adjusted with respect to its one or more than one trans-
fer characteristics to specific needs which are reported
by a customer individual of a specific hearing device. This
"preliminary" fitting operation deals with data specific to
that individual which is present in a prerecorded form,
such as e.g. diagnostic data about the specific hearing
ability of that individual.

[0014] A fitting operation may be “fine"-fitting of the
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hearing device to the specific customer individual, which
isdone insitu, i.e. during said individual wearing the hear-
ing device. It is largely controlled by intense communi-
cation between the individual and a specialized operator.
[0015] Finally, fitting operation may be "user"fitting,
where the customer individual wears the hearing device
and adjusts one or more than one parameters of one or
more than one transfer characteristics of the hearing de-
vice in normal life acoustic environment.

[0016] We understand under a "type" of an acoustic
signal or of its electric representation one of several pre-
established categories of acoustic signals. Acoustic sig-
nal types may be e.g.:

from daily life acoustic surrounding:

- speech in specific languages, further dependent on
gender of speaker, etc.;

- different noises, such as e.g. airplane noise, car
noise, wind noise, etc.

- different kinds of music and dependent on prevailing
acoustic surrounding such as in the car, in a small
room, in a concert hall, etc.

artificial:

- artificial acoustic signals pre-mixed with specific
spectral power distribution such as e.g. standard test
signals.

[0017] Further, different "types" of acoustical signals
or of their electric representations may be defined by dif-
ferent basic acoustical parameters as e.g. different level,
different spectra, different time courses of spectral dis-
tribution or levels, etc.

[0018] Further, such "types" may be defined by differ-
ent acoustic indicators of content, namely e.g. of music,
speech, traffic noise, etc.

[0019] still further "types” may be defined on the basis
of different indicators of specific acoustic sources, as e.g.
by specific talkers, specific music instruments, orches-
tras, spatial location, etc.

[0020] still further, the addressed "types" may be de-
fined on the basis of different indicators of probable hear-
ing target being associated with an acoustic signal, as
e.g. intelligibility, clarity, audibility, pleasantness, noisi-
ness, etc.

[0021] Due to the fact that, according to the principal
of the present invention, there is automatically proposed
a selection of adjustments for the hearing device which
should be preferably acted upon when fitting for a specific
acoustic signal, even for highly complex multi-transfer
characteristic hearing devices, a significant help is given
to the fitter to purposefully perform the adjustment of the
hearing device.

[0022] Further, categorizing of an acoustic signal to be
applied as a fitting signal and performing the determina-
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tion of the proposed selection of preferred adjustments
allows to use momentarily prevailing daily signals for fit-
ting. Such signals are categorized automatically, i.e. "on-
line" or, if prerecorded e.g. selected by an audiologist,
are pre-categorized. Further, artificial standard test sig-
nals may be used for fitting, which are accordingly cate-
gorized in advance. Thus, all kinds of momentarily pre-
vailing or of prerecorded acoustic signals may be used
as fitting test signals and the automatic determination of
a proposed selection for preferred adjustments to be act-
ed upon allows acting upon those adjustments which are
specific to the test signals. Such proposed selection will
e.g. influence significantly less the transfer of other sig-
nals, which has possibly already been optimized, than
that of the just selected signal.

[0023] From EP 1453 356 it is known to automatically
classify a prevailing acoustic situation and to provide for
a plurality of adjustment configurations in dependency of
the classification result. Selection of a specific adjust-
ment configuration out of a group of adjustment config-
urations is performed interactively. Fitting is realized just
by selecting a preferred adjustment configuration. Thus,
in contrast to the present invention, not a selection of
adjustments which may be obeyed or not is proposed,
but there an adjustment configuration defining for final
guantitative adjustment values is provided. Thereby, e.g.
an individual adjustment taking into account the needs
and possibly even varying needs of such individual may
not be performed.

[0024] From EP 1 453 357 it is known, in context with
hearing device fitting, that a user of the hearing device
performs a manual adjustment in an acoustic situation
which is characteristic for the user. After proper adjust-
ment the prevailing acoustic situation is acoustically
measured and the measurement result as well as the
manually selected adjustment is exploited to calculate a
new set of characteristics. Within this set of characteris-
tics a multitude of acoustic situations are assigned to
respective adjustments.

[0025] Finally, itis known from WO 99/53742 from the
same applicant as the present invention to control an
audio storage player unit by a calculator unit of a fitting
system, the audio output of such player unit being oper-
ationally connected to a loudspeaker unit. Thereby, it be-
comes possible to automatically select an audio test sig-
nal to be presented next for fitting dependent on past
fitting operations.

[0026] Turning back to specific embodiments of the
present invention, in one embodiment categorizing an
acoustic signal to be applied as a fitting signal is per-
formed by analyzing said acoustic signal as prevailing.
Thereby, momentarily prevailing acoustic signals may be
analyzed and categorized, leading to the ability that an
individual wearing the hearing device in situ gets infor-
mation about preferred adjustments to be acted upon for
the prevailing acoustic situation. This is due to the fact
that from such categorizing which is based on signal anal-
ysis, automatically a selection of preferred adjustments
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is determined as a proposal, which significantly facilitates
the customarily not specialized individual to perform a
fitting adjustment in the prevailing acoustic surrounding.
Such most flexible in situ fitting option allows the end
user individual to user fit his hearing device whenever
felt necessary.

[0027] Thereby, in one embodiment the result of signal
analyzing just addressed is compared with predeter-
mined values which concomitantly define for pre-estab-
lished types of acoustic sighals and thereby the prevailing
acoustic signal is assigned to one of these types.
[0028] In one embodiment the addressed analyzing
comprises analyzing of prevailing acoustic signals by at
least one of the following methods:

» analyzing basic acoustical parameters as e.g. level,
spectrum, time course of spectral levels, etc.;

» analyzing acoustic indicators of content type of
acoustic signals as e.g. music, speech, traffic noise,
etc.;

» analyzing acoustic indicators of specific acoustic
sources as e.g. of specific talkers, orchestras, spatial
location, etc.;

» analyzing acoustic indicators of a probable hearing
target being associated with an acoustic signal as
e.g. by intelligibility, clarity, audibility, pleasantness,
noisiness, etc.

[0029] In one embodiment the selection of preferred
adjustments as determined comprises one or more than
one adjustment parameters of one or more than one
transfer characteristics of the device as well as the indi-
cation of the respective transfer characteristic or transfer
characteristics.

[0030] Inafurtherembodimentthe selection of the pre-
ferred adjustment additionally depends on one or more
than one of the following factors:

» current settings of the hearing device;

* individual hearing loss of the user of the hearing de-
vice;

* individual listening needs of the user of the hearing
device;

» deviation of the current settings of the hearing device
from pre-established output targets for the acoustic
signal;

» previously selected adjustments for the same or for
other acoustic signal types;

» result of previous adjustments for the same or for
other acoustic signal types.

10

15

20

25

30

35

40

45

50

55

[0031] In one further embodiment of the method ac-
cording to the present invention the acoustic signal to be
applied is prerecorded. Thereby, the option is opened
that a specialized person such as e.g. an audiologist may
prerecord natural acoustic signals he considers well suit-
ed for hearing device fitting and the type of such prere-
corded signal is either predetermined before a fitting op-
eration is performed and then such predetermined type
information is just entered to the fitting system for auto-
matically displaying a proposed selection of adjustments
to be acted upon. Alternatively, such prerecorded signal
may be subjected to automatic categorizing as by the
addressed analyzing.

[0032] Aswas mentioned above the present invention
makes use of categorizing an acoustic signal to be ap-
plied as a fitting signal as being one of several pre-es-
tablished types of signals. Thereby, and especially with
an eye on default fitting, it is not necessary that such an
acoustic signal be in fact applied to the hearing device
during fitting. Once for an acoustic signal which is suited
as a fitting signal, the type has been found by categoriz-
ing, it may be sufficient just to automatically determine
the selection proposal of preferred adjustments for that
specific suited signal and then to act upon such proposed
adjustment without really presenting the respective
acoustic signal to the hearing device.

[0033] Thus, e.g. a default fitter may just subsequently
enter different type information to the automatic determi-
nation of a respectively proposed selection and may, fol-
lowing up such proposal, perform adjustments upon the
hearing device without the respective acoustic signal be-
ing presented. Such a fitting without presenting acoustic
signals during fitting may also be performed possibly for
preliminary fitting, i.e. during all fitting operations, where
a customer individual needs not yet be considered with
respect to his individual in situ hearing perception.
[0034] Whenever the acoustic signal to be applied or
which is suited to be applied is in fact applied to the hear-
ing device and/or to categorizing, in one embodiment this
is performed via an acoustic to electrical conversion.
[0035] In one further embodiment the acoustic signal
to be applied as afitting signal is presented to an acoustic
to electric converter arrangement of the hearing device.
This is especially done whenever a fitting operation is
performed, whereat the perception of a customer individ-
ual is considered in situ.

[0036] Following up a further embodiment of the
present invention a signal which depends on the output
signal of the hearing device is displayed, e.g. on adisplay
screen, and the automatically determined proposed se-
lection of preferred adjustments as well.

[0037] Inafurther embodiment the signal which is dis-
played and which depends on the output signal of the
hearing device may be indicative of at least one or a
combination of the following indicators:

e  basic acoustic parameters as e.g. level, spectrum,
time course of spectral level of the acoustic signals
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or their electric representation;

» acoustic indicators of content type of the acoustic
signals or their electric representation as e.g. of mu-
sic, speech, traffic noise;

» acoustic indicators of specific acoustic sources gen-
erating the acoustic signals or their electrical repre-
sentations as e.g. specific talkers, specific grouping
of orchestras, specific instruments, spatial location,
etc.;

» indicators of probable hearing targets being associ-
ated with the acoustic signals or their electric repre-
sentations as e.g. intelligibility, clarity, audibility,
pleasantness, noisiness, etc.

[0038] Anindividual which perceives the displayed in-
formation acts upon at least one of the adjustments as
proposed by the displayed selection. This embodiment
is e.g. practiced by a specialized person such as by an
audiologist. Because the displayed selection does not
contain information about quantitative adjustment or var-
iation of the respective parameters, generically a spe-
cialized person will be necessary to properly select how
much and which of the selected adjustment options shall
be varied. To do so the addressed individual should know
the target of such an adjustment.

[0039] Therefore, in a further embodiment the ad-
dressed individual is provided with target information for
said output signal and the individual performs acting upon
an adjustment

a) in dependency of such target information,

b) as a function of the automatically determined se-
lection,

c¢) as a function of the prevailing output signal-de-
pendent signal as displayed.

[0040] In a still further embodiment the desired output
signal is electronically provided for the acoustic signal
which is applied. There is further formed, electronically,
a deviation signal between the output signal of the hear-
ing device and the desired output signal. The deviation
signal is fed to an individual. Further, there is fed to the
addressed individual information about the proposed se-
lection of preferred adjustments and it is this individual
who performs acting upon at least one adjustment as a
function of the addressed information about the preferred
selection and of the addressed deviation.

[0041] Thereby, in fact, the addressed individual, e.g.
an audiologist, is supplied with automatically calculated
deviation information, i.e. the deviation between the out-
put signal as it should be (target) and the output signal
as it really is. Due to the proposed selection such indi-
vidual may now easily adjust the hearing device by acting
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upon one or more than one of the proposed adjustments,
which is especially important if at the hearing device a
huge number of different adjustments is available.
[0042] Inafurtherembodimentofthe presentinvention
the hearing device is applied to an individual. The infor-
mation about the proposed selection of preferred adjust-
ment is displayed to such individual, and it is this individ-
ual acting upon the at least one adjustment of the dis-
played selection of adjustments.

[0043] Thereby, in fact the individual may especially
be the customer individual and does thereby apply "user"
fitting.

[0044] Departing from the just addressed embodiment

the information about the proposed selection of preferred
adjustments is transmitted to the individual in one further
embodiment by an automatically generated acoustic
speech signal.

[0045] In a still further embodiment at least the auto-
matic determining is performed within the hearing device.
The individual is provided with voice information about
the proposed selection of preferred adjustments via the
output electric to mechanical converter of the worn hear-
ing device. Thus, in this embodiment the user customer
may user fit easily the worn hearing device in normal
acoustic surrounding, especially if categorizing the pre-
vailing acoustic signals is also performed within the hear-
ing device as by the addressed analyzing.

[0046] Stillin a further embodiment of the invention the
acoustic signal to be applied is in fact applied to a first
individual via the hearing device which is worn by this
firstindividual. The information of the proposed selection
of preferred adjustments is provided or displayed to a
second individual. Further, information about hearing
perception of the first individual is transmitted to the sec-
ond individual, who performs acting upon at least one
adjustment out of said proposed selection.

[0047] The skilled artisan who has been taught by the
presently described invention may realize such invention
in terms of fitting system hardware in a huge number of
different manners. Nevertheless, generic to all such sys-
tems is that such system comprises a unit with an input
operationally connected to an acoustic signal source
which unit generates at an output a signal which is rep-
resentative of a selection of preferred adjustments to be
acted upon at a hearing device for fitting such hearing
device with respect to a specific acoustical signal.
[0048] Thereby, "operationally connecting”" the ad-
dressed signal source to the addressed unitmay be done,
as became clear from the explanations already given
above, via a categorizing unit which determines the type
of acoustic signal prevailing or may, most indirectly, be
done just by entering information about a pre-established
type of acoustic signal so as to generate by the cited unit
the addressed selection of preferred adjustments which
should be acted upon. In one embodiment of such fitting
system the addressed unit is integrated into a hearing
device, thereby defining for a hearing device with such
unit.
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[0049] The presentinventionis especially preferred for
appliances where an individual is involved in fitting ad-
justment.

[0050] The present invention shall now further be ex-
emplified with a more detailed description of examples
of embodiments, which description shall be done with
the help of figures. These figures show:

Fig. 1 By means of a signal flow/functional
block diagram, the generic principal of
the present invention;

Fig. 2 by means of a signal flow/functional
block diagram, one embodiment of real-
izing a signal type/adjustment selection
advice conversion unit (ST/ASA) ap-
plied according to the present invention;
Fig. 3 by means of a simplified signal flow/
functional block diagram, an embodi-
ment according to the present invention,
whereat categorizing of acoustic signal
typeis performed previous to a fitting op-
eration;

Figs. 4a-4e by means of simplified signal flow/func-
tional block diagrams, embodiments of
the present invention with an eye on dif-
ferent techniques of exploiting acoustic
signals which are suited as fitting test
signals;

Figs. 5a-5e by simplified functional block/signal flow
diagrams, different techniques accord-
ing to the present invention to finally act
upon the adjustment of a hearing device
in dependency of the information about
selection of proposed adjustments to be
acted upon.

Detailed description of the invention

[0051] In fig. 1 there is shown by means of a signal
flow/functional block diagram most generically a fitting
system according to the present invention and operating
according to the present invention so as to manufacture
active hearing devices which are fitted towards the needs
of an individual.

[0052] Withthe definitions as addressed above in mind
it may be seen that according to fig. 1 an acoustic signal
AS is operatively applied as an input signal I; to an active
hearing device 1. For certain fitting operations it may not
be physically applied to the device 1 but just be a signal
considered to be suited for fitting the hearing device 1.
This shall also be understood as within the scope of "op-
eratively applied". An electronic unit 3 within the hearing
device 1, customarily comprising one or more than one
digital signal processing units (DSP) for digitally treating
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the input signal applied at I,, provides via a prevailing
transfer characteristic for the output signal A, of the hear-
ing device. As generically shown in the representation of
fig. 1 the electronic unit 3 providing for the one or, se-
lectably, more than one transfer characteristics, is ad-
justable, i.e. one or more than one parameters of one or
more than one transfer characteristics may be adjusted
which is, generically, performed by an actuation at an
input at |5 to the hearing device 1 and the electronic unit
3. Under a most generic aspect the adjustment input at
I, may be a manual input or may be an electric input
which actuates such adjustment.

[0053] The acoustic signal AS is operationally con-
nected to an input I for "type" categorizing as by a unit 5.
[0054] "Type"determination provides for an output sig-
nal Styp which is indicative of a specific type of a specific
acoustic signal AS out of several such "types".

[0055] According to a pre-established multitude of
"types" of acoustic signals categorizing criteria are pre-
set. Categorizing may be performed at a categorizing
unit 5, which, as will be explained later, may be omitted
if the "type" of acoustic signal AS is known, such as e.g.
having been predetermined.

[0056] Thus, and according to fig. 1 the categorizing
unit 5 represents generically a function resulting in the
knowledge of the "type" of acoustic signal AS suited for
fitting device 1.

[0057] The categorizing unit 5 thus provides at a gen-
eralized output Ag a signal Stvp indicative for the “type”
of acoustic signal to be used as a fitting test signal. This
"type" information in Styp is applied to an input I; of a
signal type to adjustment selection advice conversion
unit 7 called ST/ASA conversion unit. This ST/ASA con-
version unit 7 may e.g. incorporate a lookup table, each
"type" of acoustic signal defining for a proposed selection
of adjustmentsto be possibly acted upon at the electronic
unit 3.

[0058] At an output A7 of ST/ASA conversion unit 7,
an indication signal Sy, is generated. As an example:
If the acoustic signal AS represents classical music in a
huge concert hall and is accordingly categorized, the
ST/ASA conversion unit 7 may e.g. output an indication
that for influencing the transfer characteristic of the de-
vice 1 for such an acoustic signal, predominantly transfer
characteristic No. X - program No. X - should be adjust-
ably acted upon and within such transfer characteristic
No. X, the parameters A, B, C out of parameters A, B, C,
D, E should be varied.

[0059] For a specialized person performing default,
preliminary or individual fitting operation on the device 1
it is a substantial help to get from such information Syga
the knowledge where primarily to perform an adjustment
operation at the unit 3.

[0060] As further schematically shown in fig. 1 there
is, most generically, provided an adjustment-performing
member 9, which on one hand receives the indication of
Sasa from conversion unit 7 and, on the other hand, per-
forms according to such advice contained in Spga re-
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ceived from conversion unit 7, the respective adjustment
or adjustments at the electronic unit 3 of device 1, thereby
acting on |,.

[0061] If the adjustment member 9, which, under the
most generic aspect of the present invention, may be an
individual - preferred - or an electronic unit, shall perform
an adjustmentof atransfer characteristic at unit 3 towards
a desired target characteristics in the sense that a pre-
vailing input signal at |; shall result in a desired output
signal at A, then - as shown in fig. 1 - the adjusting
member 9 additionally receives target output signal in-
formation on one hand and on the other hand prevailing
output signal information, i.e. information about the pre-
vailing output at A,.

[0062] Online categorizing acoustic signals as for ex-
ploiting daily life acoustic surrounding for fitting, neces-
sitates categorizing being online performed. This is
shown schematically and simplified in fig. 2. Thereby,
categorizing a prevailing signal as a specific "type" is
done by online signal analysis and then categorizing the
analyzing result.

[0063] According tofig. 2 acoustic signals AS are input
to a categorizing unit 5a. There, in a first stage 11 the
input signal is analyzed. Thereby, the acoustic signals
may be analyzed on at least one of the following criteria:

* basic acoustic parameters, i.e. e.g. level, spectral
distribution, time course of spectral distribution, etc.;

* acoustic indicators of a content type of the acoustic
signals as e.g. music, speech, traffic noise, etc.;

» acoustic indicators of specific acoustic sources as
e.g. specific talkers, spatial location, etc.;

* acoustic indicators of probable hearing targets for
anindividual, which are associated with the acoustic
signal as e.g. intelligibility indicators or indicators of
clarity, audibility, pleasantness, noisiness of the
acoustic signals.

[0064] The analysis result, e.g. spectral power distri-
bution of the input signal, is compared in a subsequent
comparison stage 13 with pre-established values, result-
ing in the prevailing signal being categorized as one spe-
cific "type". As schematically shown in fig. 2 categorizing
criteria are pre-established, input and stored in determi-
nation unit 5, as via a set input l,,. For a prevailing signal
AS at |5, the determination unit 5, outputs, at output Ag,
the signal Syyp indicative for the "type" of prevailing sig-
nal at lg,. This signal is applied to input |, of ST/ASA
conversion unit 7. By means of a select stage 14 the
respective "type" field is addressed in conversion stage
15 which is assigned to a specific selection of preferred
adjustments ASA. As an example, whenever a "type 1"
signal is the result of categorizing in unit 5a there is gen-
erated an ASA signal at the output A; indicating that for
fitting the electronic unit 3 of device 1 predominantly ad-
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justments |, e.g. parameter A of transfer characteristics
I should be acted upon. Accordingly and as shown fitting
for a "type 2" input signal is advised to be performed by
acting at characteristic Il on parameters A and B.
[0065] As schematically shown in fig. 2 the definition
of respective conversion from a signal type to a preferred
adjustment to be acted upon is set at a SET CONV input
to unit 7. One "type" considered may thereby be linked
to more than one different selections of preferred adjust-
ments. This may be done additionally in dependency on
at least one of the following factors:

« the current settings of the hearing device;

« data of an individual hearing loss of the user of the
hearing device;

e individual listening needs of the user wearing the
hearing device;

e deviations of the current settings of the hearing de-
vice from pre-established output targets for the
acoustical signal or from default settings;

e previously selected adjustments for the same or for
other acoustic signal types;

e results of previous adjustments for the same or for
other acoustic signal types.

[0066] Thus, in unit 7 a two- or more-dimensional
lookup table may in fact be implemented assigning to
one specific "type" of signal input at I, and dependent on
additional parameters input to unit 7 (not shown) selec-
tively different selections of respectively preferred adjust-
ments to be acted upon at the device 1 of fig. 1.

[0067] In fact by providing signal analyzing and cate-
gorizing at 11, 13, then conversion - 14, 15 -, all kinds of
signals at |5, may be treated. Nevertheless, some acous-
tic signals used for fitting are much easier to be handled,
because their "type" is known in advance or has been
defined in advance.

[0068] Whenever the acoustic signals to be exploited
for fitting the hearing device 1 as of fig. 1 are known such
as e.g. pre-recorded, there may be no need to perform
an online signal type analysis as is in fact necessary for
in situ exploiting daily surrounding signals for user fitting.
In this case the categorizing unit 5 of fig. 1 such as a
hardware unit may be omitted. This is shown schemati-
cally and simplified in fig. 3.

[0069] A pre-established acoustic signal to be used or
which is suited as a fitting test signal for the active device
lis pre-recorded. The "type" of such signalis also known.
E.g. it may have been found by previous signal analysis
and categorizing. The signal as well as its "type" may be
pre-recorded e.g. on aplayer unit 17, a CD player, a chip,
etc. Whenever a known and pre-recorded acoustic signal
or its electric representation is selected such as e.g. on
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the unit 17, the "type" of the selected signal is also known.
The information of "type" of the signal selected is entered
to input |; e.g. by an audiologist.

[0070] Alternatively and as shown in dashed lines in
fig. 3, this "type" information may automatically be input
to the conversion unit 7 from the player unit 17, at which
the respective signal is selected.

[0071] The ST/ASA conversion unit 7 may be con-
strued in analogy to that which was exemplified with the
help of fig. 2, i.e. by selecting and inputting manually or
automatically the respective "type" of acoustic signals -
and possibly of additional parameters as was addressed
- arespective selection of preferred adjustments is output
at A;.

[0072] Nevertheless, it is perfectly clear that also pre-
recorded acoustic signals or their respective electric rep-
resentations may be applied to a determination unit 5,
as shown in fig. 2, leaving it up to analyzing - 11 - and
categorizing - 13 - such signals to establish their "type".
[0073] Thus, acoustic signals or electric signals repre-
senting such acoustic signals suited for fitting the active
hearing device 1 may be prevailing or may be recorded.
For making use of -online - daily surrounding signals as
for user fitting a signal type analysis is performed so as
to categorize such signals into signal types. For prere-
corded signals their type may be pre-established.
[0074] With an eye on fig. 1 we have yet left open how
thefitting test signals are applied at 1, to the active hearing
device 1 as well as to the ST/ASA conversion unit 7,
thereby possibly via the categorizing unit 5. As was ad-
dressed above it may not be necessary at all to present
an acoustic - or electric - input signal to the device 1, if
fitting operation is performed just on the basis of "type"
information, such as e.g. for default fitting.

[0075] According to fig. 4a the acoustic signal AS as
of fig. 1 is picked up by a microphone arrangement 20,
the electric output of which being led to both the electric
input |, of active hearing device 1 as well as to the electric
input I5, of the categorizing unit 5,. As shown in dotted
lines and as an example, in the interconnection between
the output of the microphone arrangement 20 and the
electric input I; there might be provided a processing unit
22. Infact, in either of the two signal paths to the respec-
tive inputs |4, Is, or in both an additional processing unit
such as unit 22 may be provided to first appropriately
tailor the respective electric signals.

[0076] As also shown in fig. 4a the electric signals
which represent the prevailing acoustic signal AS may
also directly be derived from an electric signal source,
such as from a player unit 21, whereat prerecorded sig-
nals are selected. Thus, in this embodiment a prevailing
acoustic signal AS is fed to the categorizing unit 5, as
well as to the hearing device 1 as an electric signal.
[0077] The embodiment of fig. 4b is similar to that of
fig. 4a. It shows the simplified embodiment if known
acoustic signals AS are used, wherefrom the "type" too
is known. As a difference to the embodiment of fig. 4a
and as was already addressed the conversion unit 5,
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may be omitted and the "type" of prevailing acoustic sig-
nal AS is directly entered to the ST/ASA conversion unit
7. Entering the sound "type" at unit 7 may thereby be
performed manually or automatically. Latter is especially
realized whenever, as shown in dashed lines, the known
acoustic signals are recorded together with their "type"
information, as in a recording unit 21.

[0078] A further embodiment is shown in fig. 4c. Prin-
cipally in this embodiment the prevailing acoustic signal
AS is fed to the active hearing device 1 as an acoustic
signal and, accordingly, input I, as of fig. 1 is an acoustic
input. From the acoustic input I, of the hearing device 1
the acoustic/electric conversion is performed by means
of an acoustic/electric converter arrangement 24 inte-
grated in the device 1, i.e. a microphone arrangement
24. Further, the acoustic signal AS is converted to its
electric representation by a microphone arrangement 26,
the output thereof being operationally connected to the
electric input |5, of the categorizing unit 5.

[0079] Thus, in this embodiment and with an eye on
fig. 1input I, is an acoustic input, whereas |5 is an electric
input.

[0080] According to fig. 4d a known acoustic signal AS
is input to the acoustic input I; of the device 1, whereby
in analogy to fig. 4b the "type" of signal is input either
manually or automatically directly to the conversion unit
7. Again in dashed lines, the use of a player unit 21 is
shown in this embodiment, whereby the acoustic signal
AS is generated via a loudspeaker to input I; and "type"
setting may be performed automatically by the player unit
21.

[0081] According to fig. 4e the acoustic signal AS is
input to the acoustic input I, of the device 1. Thereby,
the microphone arrangement 24 inherent to the device
1 is also used for acoustic/electric conversion of the
acoustic signal AS to be input to the input |5, of catego-
rizing unit 5,. Therefore, there is provided at the hearing
device 1 an electric output A, from which the acoustic/
electrically converted signal is led to the input I5,.
[0082] Already here it may be seen that with respect
to allocation of the units 5, and 7 as of fig. 1 the embod-
iment of fig. 4e leads to incorporating these units directly
into the hearing device 1 which finally leads towards in-
corporating all the additional units used for fitting the de-
vice 1 directly into such device 1.

[0083] As has been described above principally the
unit 7 outputs an indication about which adjustments shall
preferably be acted on for fitting the hearing device at
least with respect to a specific type of acoustic signal.
The indication of which adjustment shall be acted on may
thereby comprise one or more than one transfer charac-
teristics or programs of the device 1 and thereby specific
adjustable parameters of such characteristics or pro-
grams. The unit 7 does not provide for a quantitative in-
dication, namely of the extent to which such adjustment
is to be performed, i.e. how much parameters have to be
varied. This because such quantitative adjustment may
mostly be accurately performed only based on the knowl-
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edge of a target which latter is finally only defined by a
consumer individual.

[0084] Asshowninfig. 1 the adjusting member 9 most
generically will perform the quantitative adjustment at
electronic unit 3 on one hand based on the ASA-infor-
mation, i.e. about which program and parameter is to be
acted upon, further based on the information of how the
prevailing transfer characteristic behaves and thirdly
based on the information of how the transfer character-
istic should be optimized still for a specific acoustic test
signal.

[0085] Thus, in the following different embodiments
shall be discussed with respect to realizing the quantita-
tive adjustment of the electronic unit 3, departing from
the adjustment advice ASA at the output of conversion
unit 7.

[0086] The embodiments are different dependent on
how adjusting member 9 as generically shown in fig. 1
is put into practice.

[0087] In a first embodiment according to fig. 5a the
adjustment selection advice Spg from the conversion
unit 7 is fed to a machine/man interface such as e.g. to
a display unit 27. Thus, e.g. on such a display there will
appear the indication of which program or which pro-
grams and which parameters at such program or pro-
grams should predominantly be adjusted for fitting the
hearing device 1 for a specific prevailing acoustic signal.
Still according to the embodiment of fig. 5a the output
signal A; as of fig. 1 of the active hearing device 1 is also
fed to a machine/man interface such as to a display unit
28. Thereby, the signal A; exploited here to be displayed
atthe display 28 may directly be the electric signal output
from the electronic unit 3 or may be, as shown in dashed
lines, provided by sensing the mechanical output signal
of the device 1 such as e.g. the acoustic output of an
output electric/acoustic converter of the device 1. Be it
by reconverting the signal from the mechanical output A;
or be it directly by exploiting the signal at the electric
output A, of device 1 in any case there is displayed at
the interface 28 a prevailing result dependent on the pre-
vailing transfer characteristic of electronic unit 3 upon the
prevailing acoustic signal AS as of fig. 1.

[0088] Thus, an individual ID1 has present the result
of the prevailing transfer characteristic - INFO PREV. -
and further the information - INFO ADJ. - about which
adjustments are preferably and predominantly to be act-
ed upon at unit 3 if the prevailing characteristic’s result
is not satisfying.

[0089] The individual ID1 further knows as shown in
fig. 5a schematically by INFO DES the desired transfer
characteristic’s result and will, based on the difference
of the prevailing information INFO PREV and the infor-
mation about the desired result, INFO DES, act on those
adjustment facilities, programs and parameters which
are proposed by the INFO ADJ.

[0090] In a further embodiment as schematically
shown in fig. 5b one part of the task to be performed by
the individual ID1 as of fig. 5a, namely that of establishing
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the difference between prevailing result and desired re-
sult, is automated, i.e. machine performed.

[0091] Thus, according to fig. 5b there is formed at a
comparison unit 29 a difference A between the result of
the prevailing transfer characteristic at device 1 and a
desired result. As an example, there is provided a mod-
elling unit 31. A signal which represents the prevailing
acoustic signal AS as of fig. 1 is applied to the input I3,
of the modeling unit 31 and the information about the
"type" of prevailing acoustic signal is derived from the
input side of the conversion unit 7 and also applied to the
modeling unit 31. On the basis of "type" information in
the modeling unit 31 there is selected in unit 31 a desired
transfer characteristic which has been experienced as
optimum for that type of acoustic signal. Thus, in fact the
modeling unit 31 establishes for amodel of optimally fitted
hearing device 1 at least for specific acoustic signals.
The signal input to I3, is acted upon by the type-depend-
ently selected optimum transfer characteristic so that at
the output A,, a signal is generated which represents the
desired result to be established at the hearing device 1.
At the output of comparator unit 29 there appears thus
the signal A which represents the deviation of the pre-
vailing characteristic result of device 1 from such desired
characteristic result. A is displayed at a machine/man
interface such as e.g. the display 33. The adjustment
advice at the output A; of conversion unit 7 is again dis-
played e.g. at the display unit 35. Thus, the individual ID1
is informed on one hand of the preferred adjustment to
be acted upon by INFO ADJ as well as by the quantitative
information INFO A about the difference of prevailing re-
sult and desired result. It is still up to the individual ID1
to more or less accurately adjust the electronic unit 3 of
device 1 so as to reduce the deviation A.As in this em-
bodiment there is in fact provided a model of the optimal
hearing device transfer characteristic specifically at least
for each type of acoustic signal presented, a further em-
bodiment consists of directly acting with the deviation A
upon the adjustment facilities of the electronic unit 3.
Thereby, the adjustment advice information which is re-
alized by the ST/ASA conversion unit 7, which is still com-
mon to all embodiments of the present invention, is ex-
ploited too: The adjustments to be performed are still
selected in dependency of the output of conversion unit
7 and are quantitatively performed as controlled by the
desired result to prevailing result deviation A. This fully
automated fitting adjustment is shown in dashed lines
also in fig. 5b. Exploiting the output ASA information of
unit 7 allows, also in fully automated fitting, as exemplified
in fig. 5b, to more rapidly and efficiently act upon the most
effective adjustment possibilities provided at the elec-
tronic processing unit 3 of device 1.

[0092] As shown in the embodiments of fig. 5a and 5b
the output signals of the device 1 is either exploited as
an electric signal or, if exploited as a mechanical output
signal, is reconverted to an electric signal which may also
be done in the embodiment of fig. 5b. Therefore, these
embodiments are primarily suited for fitting the respective
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active hearing device 1 ex situ, which is done predomi-
nantly for default and preliminary fitting. For individual
fitting and for user fitting of the device 1 to specific needs
of an individual which wears such device 1, this individual
isto be integrated in the quantitative adjustment proceed-
ing downstream of the conversion unit 7 as of fig. 1. An
embodiment applied for in situ fitting to an individual is
shown in fig. 5¢. Thereby, an individual ID2 wears the
hearing device 1, which thus acts by its output electric/
mechanical converter arrangement 35 upon individual
ID2.

[0093] The individual ID2 to which, in situ, the hearing
device 1is to be fitted does evaluate from listening to the
prevailing acoustic signal AS as of fig. 1 the deviation A’
of the perceived signal to his individual perception needs.
The individual ID2 and according to the embodiment of
fig. 5¢ e.g. orally transmits that information INFO A’ to
the fitting individual ID1 who receives the adjustment ad-
vice information INFO ADJ e.g. as was explained in con-
text with the fig. 5a embodiment. Clearly instead of com-
municating the INFO A’ orally to the fitting individual ID1
such information may also be communicated from ID1
to ID2 electronically in that the individual ID2 makes use
e.g. of a well-known scaling unit, whereat e.g. perceived
intensity levels may be numerically scaled and transmit-
ted to the fitting individual ID1. The embodiment of fig.
5c is e.g. applied for individual fitting.

[0094] Inastill further embodiment according to fig. 5d
the individual ID2 which is wearing the device 1 is simul-
taneously the fitting individual as of ID1 of the embodi-
ment of fig. 5¢c. Thereby, as a difference to the embodi-
ment of fig. 5c, at the output side of ST/ASA conversion
unit 7 the adjustment advice is displayed in a most easily
understandable manner. As shown in fig. 5d this is e.g.
performed by transmitting the adjustment advice Spgp to
the hearing device wearing individual ID2 by a speech
advice, via an output speaker 40 at the output of conver-
sion unit 7. Thereby, the adjustment facilities which are
operable by the individual ID2 are also reduced and are
easily to be operated. They may be e.g. program selec-
tion ability and loudness control. Accordingly, the speech
advice will be restricted e.g. to the advice as to which
program, i.e. transfer characteristic, to be selected by the
individual ID2 and, once selected at the hearing device
1, the individual may just vary the loudness.

[0095] At a further embodiment which departs from
that schematically shown in fig. 5d and according to fig.
5e the categorizing unit 5 as of fig. 1 as well as ST/ASA
conversion unit 7 are integrated within the hearing device
1. Switched into fitting mode (not shown) the prevailing
acoustic signal of acoustic surrounding to the individual
ID2 wearing the hearing device 1 is analyzed with respect
to its "type" and from the output of conversion unit 7 a
speech signal of adjustment advice Syg, is transmitted
via the electric/mechanical output converter of the device
1 to the individual ID2 in situ. Upon the advice, e.g. to
adjust volume in one or the other of the programs, the
individual ID2 may easily and in its actual acoustic sur-
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rounding, switch the hearing device to the respective pro-
gram which is predominant for processing the prevailing
type of acoustic signal and may there adjust the volume
up to perceiving the prevailing acoustic signal according
to his proper instantaneous needs. This fitting accords
with user fitting as defined above.

[0096] Looking back on the different embodiments de-
scribed for realizing the present invention, the skilled ar-
tisan is led to a multitude of further possibilities to advan-
tageously apply the ST/ASA conversion. Thereby, differ-
ent possibilities also become evident with respect to in-
tegrating at least a part of the units that were described
into the hearing device.

[0097] By the present invention, e.g. realized by the
embodiment of fig. 5d or 5e, a fitting method and respec-
tive apparatus is realized that is sensitive for real-life
hearing experience optimization in an improved manner.
Real-life sounds are getting easily exploitable for fitting
the hearing device, be it within a specialized office such
as of an audiologist or be it for continued fitting by the
individual wearing the specific device in situ and in real-
life. With an eye on user fitting in real-life there is no need
for a specialized person accompanying the individual
wearing the hearing device, which would make real-life
fitting impracticable.

[0098] Due tothe factthatin some embodiments voice
instructions are given by the hearing device to the indi-
vidual from the inventively applied ST/ASA conversion
unit such real-life fitting procedure becomes most easily
feasible.

[0099] By inventively providing, within the fitting sys-
tem, the ST/ASA conversion unit it becomes also possi-
ble e.g. for an audiologist, to record in normal life acoustic
signals he feels representative for his customer’s normal
acoustic surrounding such as e.g. speech of a certain
language and to present such acoustic signal as pre-
established and recorded acoustic signals of pre-estab-
lished type or to have such signals flexibly analyzed and
categorized in "types" online by a categorizing unit as
was described.

[0100] Thereby, also for a specialized person such as
e.g. default fitting or for preliminary fitting it is a significant
advantage to receive information about where to perform
fitting adjustments upon specific acoustic test signals.
[0101] Whenever a customer complains about unsat-
isfying signal transfer by his hearing device in certain
acoustic situations, the audiologist or more generically
the personfitting the device may selectarespective audio
signal and receives as a significant help information, in-
formation about which transfer characteristic and thereat
which parameters to vary so as to cope with customer’s
problem at that specific acoustic situation and without
affecting and possibly negatively affecting the behavior
of the active hearing device in other acoustic situations.
Thus, the generic aspect of the presentinvention, namely
to provide for a signal-type to adjustment selection advice
conversion, facilitates default fitting, preliminary fitting,
as well as individual fitting and further in fact renders user



19

fitting practicable.

Claims

A method for manufacturing an active hearing device
which is fitted towards the needs of an individual
comprising

» manufacturing an active hearing device with at
least one adjustable transfer characteristic be-
tween an acoustic input signal and a mechanical
output signal;

« categorizing an acoustic signal to be applied
as a fitting signal as being one of several pre-
established types of signals;

* automatically determining from said one type
a selection of preferred adjustments to be acted
upon at said device;

« acting on atleast one adjustment selected from
said selection.

The method of claim 1, wherein said categorizing
comprises analyzing said prevailing acoustic signal.

The method of claim 2, wherein said categorizing
further comprises comparing a result of said analyz-
ing with predetermined values defining said pre-es-
tablished types of acoustic signals.

The method of claim 2, wherein said analyzing com-
prises spectral analyzing of said prevailing acoustic
signal by at least one of the following methods:

« analyzing basic acoustical parameters;

* analyzing acoustic indicators of content type
of acoustic signal;

* analyzing acoustic indicators of specific acous-
tic source;

« analyzing acoustic indicators of the probable
hearing target being associated with the acous-
tic signal.

The method of claim 1, wherein said selection of pre-
ferred adjustments comprises indication of one or
more than one adjustment parameters of one or
more than one transfer characteristics of the hearing
device and an indication of the respective transfer
characteristic.

The method of claim 1, wherein said selection of pre-
ferred adjustments depends additionally to one or
more than one of the following factors:

* current settings of the hearing device;
«individual hearing loss of the user of the hearing
device;

« individual listening needs of the user of the
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hearing device;

« deviation of the current settings of the hearing
device from a pre-established output target for
said acoustic signal;

« previously selected adjustments for the same
or for other acoustic signal types;

« result of previous adjustments for the same or
for other acoustic signal types.

The method of claim 1, further comprising prerecord-
ing said acoustic signal to be applied.

The method of claim 7, further comprising pre-cate-
gorizing said pre-recorded acoustic signal.

The method of claim 8, further comprising performing
said automatic determining from the result of said
pre-categorizing.

The method of claim 1, further comprising applying
said acoustic signal to be applied by means of the
result of an acoustic to electric conversion to said
hearing device and/or to said categorizing.

The method of claim 1, further comprising presenting
said acoustic signal to be applied to an acoustic to
electric converter arrangement of said hearing de-
vice.

The method of claim 1, further comprising displaying
a signal depending on said output signal of said de-
vice and displaying said selection of preferred ad-
justments to an individual, said individual acting on
said at least one adjustment.

The method of claim 12, said signal depending on
said output signal comprising one or a combination
of the acoustic indicators mentioned in claim 4.

The method of claim 12, further comprising providing
for said individual information about a target of said
output signal, said individual performing said acting
upon said adjustment as a function of said output
signal display, said selection of preferred adjust-
ments display and said target information.

The method of claim 1, further comprising electron-
ically providing a desired output signal of said hear-
ing device for said acoustic signal being applied,
forming electronically a deviation signal between the
output signal of said hearing device and said desired
output signal, feeding information about said devia-
tion signal to an individual, feeding to said individual
information about said selection of preferred adjust-
ments, said individual performing acting upon at
least one adjustment as a function of said information
about selection of preferred adjustments, informa-
tion about said deviation.
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The method of claim 1, further comprising applying
said hearing device to an individual and displaying
information about said selection of preferred adjust-
ments to said individual, said individual acting upon
at least one adjustment of said selection.

The method of claim 16, wherein said information
about selection of preferred adjustments is transmit-
ted to said individual by an automatically generated
acoustic speech signal.

The method of claim 17, further comprising perform-
ing atleast said automatically determining within said
hearing device and providing said individual with said
information about said selection of preferred adjust-
ments via an output electric to mechanical converter
of said hearing device.

The method of claim 1, further comprising applying
said acoustic signal to be applied to a first individual
via said hearing device worn by said first individual,
providing information of said selection of preferred
adjustments to a second individual;

providing information about hearing perception of
said firstindividual to said second individual and per-
forming said acting upon at least one adjustment out
of said selection.

A fitting system for a hearing device comprising a
unit with an input operationally connected to an
acoustic signal source and generating at an output
a signal representative of a selection of preferred
adjustments to be acted upon at a hearing device
for fitting same with respect to a specific signal.

The system of claim 20, wherein said unit is integrat-
ed into a hearing device.

Patentanspriiche

1.

Verfahren zur Herstellung eines aktiven Hoérgerates,
welches an die Bedurfnisse eines individuellen Tra-
gers angepasst ist, gekennzeichnet durch

- die Herstellung eines aktiven Horgerates mit
mindestens einer einstellbaren Transfercharak-
teristik zwischen einem akustischen Eingangs-
signal und einem mechanischen Ausgangssi-
gnal;

- Klassierung eines als Anpasssignal zu verwen-
denden akustischen Signals als eines einer An-
zahl voreingestellter Signaltypen;

- automatische Festlegung beim genannten ei-
nen Signaltyp einer Auswahl von bevorzugten
Einstellungen welche dazu vorgesehen sind auf
das Gerat einzuwirken;

- Einschalten wenigstens einer der ausgewahl-
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ten Einstellungen aus der Auswahl.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Klassierung die Analyse des vor-
herrschenden akustischen Signals enthélt.

Verfahren nach Anspruch 2, dadurch gekenn-
zeichnet, dass die Klassierung zudem den Ver-
gleich eines Resultates der Analyse mit vorbestimm-
ten, die voreingestellten akustischen Signaltypen
definierenden Werten umfasst.

Verfahren nach Anspruch 2, dadurch gekenn-
zeichnet, dass die Analyse die Spektralanalyse des
vorherrschenden akustischen Signals mittels einer
der nachstehenden Methoden umfasst:

- die Analyse von akustischen Basisparametern;
- die Analyse von akustischen Indikatoren inhalt-
licher Art von akustischen Signalen;

- die Analyse von akustischen Indikatoren aus
spezifischer akustischer Quelle;

- die Analyse von akustischen Indikatoren des
wahrscheinlichen Hoérziels in Verbindung mit
dem akustischen Signal.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Auswahl bevorzugter Einstellun-
gen die Anzeige von einem oder mehr als einem
Einstellparameter von einer oder mehr als einer
Transfercharakteristik des Horgerates und eine An-
zeige der entsprechenden Transfercharakteristik
umfasst.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Auswahl bevorzugter Einstellun-
gen zusatzlich von einem oder mehr als einem der
folgenden Faktoren abhangt:

- den vorliegenden Einstellungen des Horgera-
tes;

- dem individuellen Horverlust des Horgeratbe-
nutzers;

- den individuellen Héranforderungen des Hor-
geratbenutzers;

- der Abweichung der vorliegenden Einstellun-
gen des Hoérgerates von einem voreingestellten
Ausgangsziel fiir das akustische Signal,

- vorangehend ausgewahlte Einstellungen fir
dasselbe oder fur andere akustische Signalty-
pen;

- dem Resultat von vorangehenden Einstellun-
gen fir dasselbe oder fir andere akustische Si-
gnaltypen.

7. Verfahren nach Anspruch 1, dadurch gekenn-

zeichnet, dass das zu verwendende akustische Si-
gnal vorgemerkt wird.
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Verfahren nach Anspruch 7, dadurch gekenn-
zeichnet, dass das vorgemerkte akustische Signal
vorklassiert wird.

Verfahren nach Anspruch 8, dadurch gekenn-
zeichnet, dass die automatische Festlegung auf-
grund des Resultates der Vorklassierung durchge-
fuhrt wird.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass der Einsatz des zu verwendenden
akustischen Signals mittels des Resultates einer
akustisch/elektrischen Umwandlung an das Hoérge-
rat und/oder den Klassierungsvorgang erfolgt.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass das zu verwendende akustische Si-
gnal einem akustisch/elektrischen Konverter des
Hoérgerates zugefihrt wird.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass ein vom Ausgangssignal des Gera-
tes abhéngiges Signal aufgezeigt wird und dass die
Auswahl von bevorzugten Einstellungen einer Per-
son aufgezeigt wird und letztere auf die genannte
wenigstens eine Einstellung einwirkt.

Verfahren nach Anspruch 12, dadurch gekenn-
zeichnet, dass das vom Ausgangssignal abhéngige
Signal einen oder eine Kombination der in Anspruch
4 angegebenen akustischen Indikatoren umfasst.

Verfahren nach Anspruch 12, dadurch gekenn-
zeichnet, dass fur die genannte Person Informatio-
nen Uber ein Ziel des Ausgangssignals abgegeben
werden, wobei die Person in Abh&angigkeit vom auf-
gezeigten Ausgangssignal von der Auswabhl der auf-
gezeigten bevorzugten Einstellungen und von der
Zielinformation auf die Einstellung einwirkt.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass fiir das zu verwendende akustische
Signal ein gewlinschtes Ausgangssignal des Hérge-
rates auf elektronischem Weg erzeugt wird, ein Ab-
weichsignal zwischen dem Ausgangssignal des Hor-
gerates und dem gewiinschten Ausgangssignal
elektronisch gebildet wird, sowohl Informationen
Uiber das Abweichsignal als auch Uber die Auswabhl
bevorzugter Einstellungen einer Person zugefiihrt
werden, wobei diese Person auf wenigstens eine
Einstellung einwirkt und zwar in Abhangigkeit von
der Information Uber die Auswahl der bevorzugten
Einstellungen und der Information Giber die genannte
Abweichung.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass das Hérgerat an einem individuellen
Tréger eingesetzt wird, die Information Uber die Aus-
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wahl der bevorzugten Einstellungen dem Trager auf-
gezeigt wird und der Trager auf zumindest eine Ein-
stellung der Auswabhl einwirkt.

Verfahren nach Anspruch 16, dadurch gekenn-
zeichnet, dass die Information Uber die Auswahl
der bevorzugten Einstellungen an den individuellen
Trager durch ein automatisch generiertes akusti-
sches Sprachsignal Gbertragen wird.

Verfahren nach Anspruch 17, dadurch gekenn-
zeichnet, dass zumindest die genannte automati-
sche Festlegung im Hoérgerat und die Abgabe der
Information Uber die Auswahl der bevorzugten Ein-
stellungen an den individuellen Tréager Uber einen
Ausgang des elektrisch/mechanischen Konverters
des Horgerates erfolgt.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass

- das einzusetzende akustische Signal einer er-
sten individuellen Person Uber das von dieser
getragene Horgerat zugefuhrt wird;

- Informationen tber die Auswahl von bevorzug-
ten Einstellungen einer zweiten individuellen
Person zugefiihrt werden;

- Informationen Uber das Horempfinden der er-
sten Person an die zweite Person weitergege-
ben werden und das Einwirken auf wenigstens
eine Einstellung ausserhalb der genannten Aus-
wahl erfolgt.

Anpassungseinrichtung fur ein Hoérgerat, gekenn-
zeichnet durch eine Einheit mit einem Eingang wel-
cheran eine akustische Signalquelle angeschlossen
ist und an einem Ausgang ein Signal erzeugt, wel-
ches eine Auswahl von bevorzugten Einstellungen
beinhaltet welche zum Einwirken auf ein Horgeréat
vorgesehen sind um dieses beziglich eines spezifi-
schen Signals anzupassen.

Einrichtung nach Anspruch 20, dadurch gekenn-
zeichnet, dass die genannte Einheit in ein Horgeréat
integriert ist.

Revendications

1.

Procédé de fabrication d’'une prothése auditive acti-
ve qui est adaptée aux besoins d’'un individu, com-
prenant

- la production d’'une prothése auditive active
avec au moins une caractéristique de transfer
ajustable entre un signal acoustique d’entrée et
un signal mécanique de sortie;

- la classification d’un signal acoustique a étre
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appliqué comme un signal d’adaptation comme
I'un d’une série de types de sighaux préétablis;
- la détermination automatique dudit un type
d’une sélection d'ajustements préférés destiné
a agir sur la prothése;

- agir sur au moins un ajustement sélectionné
parmi ladite sélection.

Procédé selon la revendication 1, caractérisé en
ce que ladite classification comprend I'analyse du
signal acoustique déterminant.

Procédé selon la revendication 2, caractérisé en
ce que la classification comprend en outre la com-
paraison d’'un résultat de I'analyse avec des valeurs
prédéterminées définissant lesdits types de signaux
acoustiques préétablis.

Procédé selon la revendication 2, caractérisé en

ce que ladite analyse comprend I'analyse spectral
dudit signal acoustique déterminant par au moins
une des méthodes suivantes:

- analyse de parameétres acoustiques de base;
-analyse d'indicateurs acoustiques du type con-
tenu du signal acoustique;

- analyse d'indicateurs acoustiques de source
acoustique spécifique;

- analyse d'indicateurs acoustiques du but audi-
tif probable associés avec le signal acoustique.

Procédé selon la revendication 1, caractérisé en

ce que la sélection d'ajustements préférés com-
prend l'indication d’un ou plus d'un parameétre d’ajus-
tement d’'une ou plus d’une caractéristique de trans-
fer de la prothése auditive et une indication de la
caractéristique de transfer respective.

Procédé selon la revendication 1, caractérisé en
ce que la sélection d’ajustements préférés dépend
en outre d'un ou plus d’un des facteurs suivants:

- la mise au point actuelle de la prothése audi-
tive;

- la perte auditive de I'utilisateur de la prothése
auditive;

- les besoins d’écoute individuels de I'utilisateur
de la prothese auditive;

- la déviation de la mise au point actuelle de la
prothése auditive d’un but de sortie préétabli
pour ledit signal acoustique;

- les ajustements sélectionnés préalablement
pour le méme ou pour d’autres types de sighaux
acoustigues;

- lerésultat d’ajustements préalables pourle mé-
me ou pour d’autres types de signaux acousti-
ques.
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Procédé selon la revendication 1, caractérisé en
ce que le signal acoustique a appliquer est pré-en-
registré.

Procédé selon la revendication 7, caractérisé en
ce gque le signal acoustique pré-enregistré est pré-
classifié.

Procédé selon la revendication 8, caractérisé en
ce que la détermination automatique se fait a partir
due résultat de la pré-classification.

Procédé selon la revendication 1, caractérisé en
ce que ledit signal acoustique a appliquer est appli-
qué a ladite prothése auditive ou a ladite classifica-
tion au moyen du résultat d’'une conversion acous-
tique-électrique.

Procédé selon la revendication 1, caractérisé en
ce que ledit signal acoustique a appliquer est pré-
senté a un convertisseur acoustique-électrique de
la prothése auditive.

Procédé selon la revendication 1, caractérisé par
l'indication d’un signal dépendant du signal de sortie
de la prothése et en indiquant la sélection d'ajuste-
ments préférés a un individu, ce dernier agissant sur
ledit au moins un ajustement.

Procédé selon la revendication 12, caractérisé en
ce que le signal dépendant dudit signal de sortie
comprend un ou une combinaison d’indicateurs
acoustiques mentionnés dans la revendication 4.

Procédé selon la revendication 12, caractérisé en
ce que desinformations surun butdu signal de sortie
sont fournies audit individu, ce dernier mettant en
oeuvre I'action sur I'ajustement comme une fonction
de l'indication du signal de sortie, de la sélection de
I'indication d’ajustements préférés etde I'information
de but.

Procédé selon la revendication 1, caractérisé par
la production électronique d'un signal de sortie de la
prothése auditive pour le signal acoustique a appli-
quer, la formation électronique d’un signal de dévia-
tion entre le signal de sortie de la prothése auditive
et ledit signal de sortie désiré, transmettant des in-
formations sur le signal de déviation & un individu,
transmettant a cet individu des informations sur la
sélection d'ajustements préférés, ledit individu agis-
sant sur au moins un ajustement en fonction des
informations sur la sélection d’ajustements préférés
et des informations sur la déviation.

Procédé selon la revendication 1, caractérisé en
outre par I'application de la prothése auditive a un
individu etIl'indication de I'information sur la sélection
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d'ajustements préférés audit individu, ce dernier
agissant sur au moins un ajustement de ladite sé-
lection.

Procédé selon la revendication 16, caractérise en
ce que l'information sur la sélection d’ajustements
préférés est transmise audit individu par un signal
de langue acoustique généré automatiquement.

Procédé selon la revendication 17, caractérisé par
la mise en oeuvre d’au moins ladite détermination
automatique a l'intérieur de la prothese auditive et
en transmettant audit individu I'information sur la sé-
lection d’ajustements préférés via la sortie d'un con-
vertisseur électrique/mécanique de la prothése audi-
tive.

Procédé selon la revendication 1, caractérisé par :

- le signal acoustique a appliquer est appliqué
a un premier individu via la prothése auditive
portée par ledit premier individu;

- transmettant des informations sur la sélection
d’ajustements préférés a un second individu;
-transmettant des informations sur la perception
auditive du premier individu audit second indivi-
du et en agissant sur au moins un ajustement
en dehors de la sélection.

Systeme d'adaptation pour une prothese auditive,
comprenant une unité avec une entrée opérative-
ment connectée a une source de signal acoustique
etparlagénération d’'unsignal de sortie représentatif
d’'une sélection d’'ajustements préférés sur lesquels
il faut agir dans une prothése auditive pour adapter
ce dernier par rapport a un signal spécifique.

Systéme selon la revendication 20, caractérisé en
ce que ladite unité est intégrée dans ladite prothése
auditive.
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