
Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art.
99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

1 
27

6 
34

9
B

1
*EP001276349B1*
(11) EP 1 276 349 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention
of the grant of the patent:
15.09.2004 Bulletin 2004/38

(21) Application number: 01610074.5

(22) Date of filing: 09.07.2001

(51) Int Cl.7: H04R 25/00

(54) A hearing aid with a self-test capability

Hörgerät mit Selbstprüffähigkeit

Appareil auditif avec capacité d’auto-test

(84) Designated Contracting States:
AT BE CH CY DE DK ES FI FR GB GR IE IT LI LU
MC NL PT SE TR

(43) Date of publication of application:
15.01.2003 Bulletin 2003/03

(73) Proprietor: Widex A/S
3500 Vaerloese (DK)

(72) Inventors:
• Nielsen, Kim Hjortgaard

4390 Vipperöd (DK)

• Jensen, Lars Baekgaard
3520 Farum (DK)

(74) Representative:
Raffnsoee, Knud Rosenstand et al
Internationalt Patent-Bureau
Hoeje Taastrup Boulevard 23
2630 Taastrup (DK)

(56) References cited:
DE-A- 4 128 172 US-A- 4 049 930
US-A- 6 118 877



EP 1 276 349 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present invention relates to a hearing aid
having at least one input transducer for transforming an
acoustic input signal into a first electrical signal, a signal
processor for compensating a hearing deficiency by
generation of a second electrical signal based on the
first electrical signal, an output transducer for conver-
sion of the second signal into sound, a probe means for
determination of a signal parameter at a first point in the
signal path of the hearing aid, and a test controller
adapted to control the probe means for detection of a
defect in the signal path of the hearing aid, as well as to
a method for verifying the functioning of such a hearing
aid.
[0002] It is well-known in the art of hearing aids that
a large fraction of hearing aids turned in for repair later
proves to operate correctly. Thus in many cases, a per-
ceived problem with a hearing aid does not relate to a
defect in the hearing aid, rather it relates to the actual
adjustment and use of the hearing aid. A lot of time and
other resources are wasted in shipping and diagnosing
hearing aids that are not defect.
[0003] It is therefore desirable to provide a hearing aid
with a self-test capability so that a defect in the hearing
aid can be signalled to the operator of the hearing aid.
[0004] The operator of the hearing aid may be the
hearing impaired user of the hearing aid or an audiolo-
gist fitting, fine tuning or otherwise working with the
hearing aid.
[0005] US-A-4 049 930 relates to a hearing aid mal-
function detection system. The input to a circuit to be
tested is periodically interrupted and, for a fixed test time
interval, a test signal is applied to the circuit to be tested.
The output of the circuit to be tested is compared with
a reference signal, and deviation in amplitude and/or fre-
quency between the two signals beyond preset limits
triggers a warning.
[0006] DE-41 28 172-A1 relates to a hearing aid with
a microphone for measurement of the sound level pres-
sure inside the auditory meatus. The measurement can
be launched by control from a programming device.
[0007] US-A-6 118 877 relates to a hearing aid with
an internal test tone generator for providing test tones
and noise for diagnostic tests to a user through the re-
ceiver of the hearing aid.
[0008] According to the present invention the above-
mentioned and other objects are fulfilled by a hearing
aid having at least one input transducer for transforming
an acoustic input signal into a first electrical signal, a
signal processor for compensating a hearing deficiency
by generation of a second electrical signal based on the
first electrical signal, an output transducer for conver-
sion of the second signal into sound, a probe means for
determination of a signal parameter at a first point in the
signal path of the hearing aid, and a test controller
adapted to control the settings of the signal switches to
connect the probe means to a selected first point of the

signal path in order to conduct a test procedure of a se-
lected section of the signal path.
[0009] Further the hearing aid may comprise a test
controller for detection of a defect in the signal path of
the hearing aid. The test controller may be connected
with and adapted to control at least one test signal gen-
erator, such as a tone generator, a noise generator, a
digital word generator, etc, at least one probe means for
determination of a signal parameter, such as signal lev-
el, frequency spectrum, phase characteristic, auto-cor-
relation, cross-correlation, etc, and at least one signal
switch provided in the hearing aid. The at least one sig-
nal switch is provided for connecting a desired test sig-
nal generator or a desired probe means to a desired
point in the signal path for testing of a desired part of
the hearing aid. Further signal switches may be provid-
ed for coupling hearing aid components into or out of
the signal path of the hearing aid.
[0010] The signal path is constituted by components
and transmission paths of the hearing aid that receive
and transmit signals that are derived from the first elec-
trical signals of the hearing aid.
[0011] For example, the test controller may be adapt-
ed to control respective signal switches to disconnect
all of the at least one input transducers from the signal
path of the hearing aid and to activate a probe means
for determination of the signal level at a selected or pre-
determined point in the signal path whereby the noise
level generated by input circuitry of the hearing aid may
be determined.
[0012] The value of a signal parameter as determined
by the at least one probe means may be compared to a
reference value that may be stored in a memory in the
hearing aid. If the detected value lies outside a prede-
termined range comprising the reference value, it may
be signalled to the operator of the hearing aid that the
hearing aid comprises a defect. The type of defect may
also be signalled. For example, a specific tone or a spe-
cific sequence of tones may be generated by the output
transducer signalling that the hearing aid is defect to the
hearing impaired user. A specific tone or a specific se-
quence of tones may correspond to a specific defect.
[0013] If the hearing aid is connected to a hearing aid
programming device with a display, the fact that the
hearing aid comprises a defect may be displayed on the
display and, further, an indication of the type of defect
may be displayed.
[0014] For example, if the noise level is greater than
a predetermined reference value, it may be signalled
that the hearing aid comprises a defect.
[0015] Typically, hearing defects vary as a function of
frequency in a way that is different for each individual
user. Thus, the processor is preferably divided into a plu-
rality of channels so that individual frequency bands
may be processed differently, e.g. amplified with differ-
ent gains. Thus, the hearing aid according to the inven-
tion may further comprise a filter bank with bandpass
filters for dividing the first electrical signal into a set of
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bandpass filtered first electrical signals, and wherein the
processor is adapted to generate the second electrical
signal by individual processing of each of the bandpass
filtered first electrical signals and adding the processed
electrical signals into the second electrical signal. The
test controller may be adapted to selectively connect a
desired test signal generator or a desired probe means
to the output of a selected bandpass filter. For example,
a probe means for level detection may be connected to
the output of a selected bandpass filter in order to de-
termine the noise level in a selected frequency band.
[0016] In one embodiment of the invention, a test sig-
nal generator is provided that is controlled by the test
controller for generation of a desired electronic signal
that is transmitted to the output transducer of the hearing
aid for conversion into a sound signal. Typically, the
hearing aid is situated in a compartment with hard walls
so that a large part of the generated acoustic signal is
received by the at least one input transducer. The test
controller is further adapted to control a signal switch to
connect a selected probe means, such as a level detec-
tor, etc, to one of the at least one input transducers for
determination of a signal parameter, such as the signal
level, of the respective generated first electrical signal.
[0017] The determined value of the signal parameter
may be compared to a reference value that may be
stored in a memory in the hearing aid, and if the detected
value is less than the reference value, it may be sig-
nalled as previously described to the operator of the
hearing aid that the hearing aid comprises a defect. The
type of defect may also be signalled. For example, it may
be displayed on the display of a programming device
that the input port to the input transducer in question
should be checked for ear wax.
[0018] The input transducer connected to the signal
path may be the pick-up coil. The pick-up coil in the hear-
ing aid may be tested in a way similar to the one de-
scribed previously for an acoustic input transducer,
since the output transducer typically generates a signif-
icant magnetic field that is picked up by the pick-up coil.
[0019] In an embodiment with a filter bank, the probe
means may be connected to the output of a selected
bandpass filter to determine signal level of the generat-
ed first electrical signal in the corresponding frequency
band. The probe means may be sequentially connected
to the outputs of more or all of the bandpass filters to
determine the signal parameter in question in more or
all frequency bands. In this way the frequency spectrum
of the generated first electrical signal may be deter-
mined, or harmonic distortion may be determined. For
example, the test controller may be adapted to connect
a selected probe means for level detection to the output
of a bandpass filter that comprises a third harmonic of
the output of the test signal generator for determination
of harmonic distortion.
[0020] Signal switches may be provided for connect-
ing a test signal generator, such as a tone generator to
the input of the signal processor, and for connecting a

probe means to the output of the signal processor
whereby the gain of the signal processor may be deter-
mined. Further, the gain of the signal processor may be
determined as a function of the frequency.
[0021] Further, the compression of the signal proces-
sor, i.e. gain as a function of input level may be deter-
mined, e.g. as a function of frequency.
[0022] It is well known to include an adaptive feed-
back loop comprising an adaptive filter in the hearing
aid to compensate for acoustic feedback. Acoustic feed-
back occurs when the input transducer of a hearing aid
receives and detects the acoustic output signal gener-
ated by the output transducer. Amplification of the de-
tected signal may lead to generation of a stronger
acoustic output signal and eventually the hearing aid
may oscillate. The adaptive filter estimates the transfer
function from output to input of the hearing aid including
the acoustic propagation path from the output transduc-
er to the input transducer. The input of the adaptive filter
is connected to the output of the hearing aid and the
output signal of the adaptive filter is subtracted from the
input transducer signal to compensate for the acoustic
feedback. A hearing aid of this type is disclosed in US
5,402,496.
[0023] The test controller may be adapted to verify op-
eration of the adaptive feedback loop, e.g. the test con-
troller may control a signal switch to disconnect the feed-
back loop from the signal path and increase the gain of
the signal processor until oscillation occurs. Preferably,
the hearing aid is situated in the compartment with hard
walls during this test. The test controller may further be
adapted to reconnect the adaptive feedback loop to the
signal path whereby oscillation should seize if the adap-
tive feedback loop operates correctly.
[0024] In general, the hearing aid may comprise a test
signal generator for injection of a digital signal at a se-
lected second point in the digital part of the signal path
of the hearing aid, e.g. at the input of the signal proces-
sor.
[0025] In response to the signal injected at the second
point, a hearing aid without defects will generate a signal
with certain parameter values at the selected first point
in the signal path. The parameters may relate to fre-
quency, amplitude, spectrum, modulation, phase, etc,
and the parameter values of a hearing aid operating
without defects are desired values. The test controller
may further be adapted to compare the parameter val-
ues of the actual response signal with the desired values
to determine whether the hearing aid comprises a de-
fect. If an actual value lies outside a predetermined
range comprising the respective desired value, it may
be concluded that the hearing aid in question comprises
a defect. The presence of a defect may be signalled to
the operator of the hearing aid as previously described.
[0026] The self-test may be initiated upon user acti-
vation of at least one switch positioned on the hearing
aid housing, or on a hearing aid programming device,
or on a remote control unit for the hearing aid, or on a
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fitting system, etc. Preferably two switches has to be ac-
tivated simultaneously or sequentially to avoid acciden-
tal activation of the self-test.
[0027] Still other objects of the present invention will
become apparent to those skilled in the art from the fol-
lowing description wherein the invention will be ex-
plained in greater detail. By way of example, there is
shown and described a preferred embodiment of this in-
vention. As will be realised, the invention is capable of
other different embodiments, and its several details are
capable of modification in various, obvious aspects all
without departing from the invention. Accordingly, the
drawings and descriptions will be regarded as illustra-
tive in nature and not as restrictive. In the drawing:

Fig. 1 shows a blocked schematic of a hearing aid
according to the present invention, and

Figs. 2-5 show self-test messages as displayed on a
programming device for the hearing aid ac-
cording to the present invention.

[0028] Fig. 1 shows a hearing aid 10 having two input
microphones 12, 14 and a pick-up coil 16. A signal
switch matrix 18 selectively connects any of the input
transducers 12, 14, 16 to a desired A/D converter 20,
22. For simplicity, the connections of the output of the
second A/D converter 22 are not shown. The output sig-
nal 24 from A/D converter 20 is split into a set of band-
pass filtered signals 241, 242,...,24n by a set 26 of band-
pass filters. The processor 28 is divided into a plurality
of channels so that individual frequency bands may be
processed differently, e.g. amplified with different gains.
The processor 28 generates the second electrical signal
30 by individual processing of each of the bandpass fil-
tered first electrical signals 241, 242,...,24n and adding
the processed electrical signals into the second electri-
cal signal 30. A D/A converter 32 converts the digital
output signal 30 to an analogue signal 34. An output
transducer 38 converts the analogue signal 34 into
sound.
[0029] It will be obvious for the person skilled in the
art that the circuits indicated in Fig. 1 may be realised
using digital or analogue circuitry or any combination
hereof. In the present embodiment, digital signal
processing is employed and thus, the signal processor
28 and the filter bank 26 are digital signal processing
circuits. In the present embodiment, all the digital cir-
cuitry of the hearing aid 10 may be provided on a single
digital signal processing chip or, the circuitry may be dis-
tributed on a plurality of integrated circuit chips in any
appropriate way.
[0030] Signal switches 361, 362,...,36p are provided
throughout the signal path of the hearing aid circuitry for
connecting a test signal generator 40, e.g., a tone gen-
erator 40, or a probe means 42, e.g. a level detector 42,
to the respective points in the signal path of the hearing
aid 10. A test controller 44 controls the settings of the

signal switches 361, 362,...,36p for detection of a defect
in the signal path of the hearing aid 10. For simplicity,
the control lines connecting the test controller 44 with
each of the respective signal switches 361, 362,...,36p
are not shown in Fig. 1. The test controller 44 further
controls the signal switch matrix 18 for connecting mi-
crophones 12, 14 and pick-up coil 16 to and disconnect-
ing them from the signal path of the hearing aid 10. Fur-
ther, the test controller 44 is adapted to control the test
signal generator 40, e.g. to generate an electrical signal
of a selected frequency, e.g. 1 kHz, e.g. with a selected
amplitude and/or frequency modulation, and to control
the probe means 42 for determination of a selected sig-
nal parameter, such as the rms value. For example
noise level in frequency band 2 may be determined by
the test controller 44 controlling the signal switch matrix
18 to disconnect all of the input transducers 12, 14, 16
from the A/D converters 20, 22 and connecting the level
detector 42 to the output 242 of a bandpass filter 26. In
general, the test controller 44 may control the signal
switch 361 to connect the test signal generator 40 to the
input of the signal processing circuitry 26, 28 and simul-
taneously disconnecting the input from other signal
sources, and the signal switch 364 to connect the probe
means 42 to the output of the signal processor 28 facil-
itating test of any of the signal processing algorithms
performed in the signal processing circuitry 26, 28. For
a given test signal generated by the test signal generator
40, signal parameters of the output signal generated by
the signal processor without any defects in response to
the test signal may be stored in a memory (not shown)
in the hearing aid 10, and the test controller 44 may com-
pare the parameters of the actually generated output
signal of the signal processor 28 with the corresponding
stored parameters in order to determine whether the
hearing aid 10 comprises a defect.
[0031] A signal switch 363 for interrupting the signal
30 before the signal switch 362 and controlled by the
test controller 44 is also provided. Having interrupted
the signal 30, the test controller activates the tone gen-
erator 40 to generate a signal of a selected frequency,
e.g. 1 kHz, that is transmitted to the output transducer
38 of the hearing aid 10 for conversion into a sound sig-
nal. During the test, the hearing aid 10 is situated in a
compartment with hard walls so that a large part of the
generated acoustic signal is received by the at least one
input transducer 12, 14. The test controller 44 further
controls signal switch 36i to connect probe means 42 to
one of the at least one input transducers 12, 14 for de-
termination of the signal level of the respective gener-
ated first electrical signal in the respective frequency
band i.
[0032] The self-test is initiated upon reception of a sig-
nal 48 from the activation means 46. The activation
means may be constituted by one or more switches po-
sitioned on the housing of the hearing aid 10 or the ac-
tivation means may comprise interface means that is
adapted to receive a command 49 for initiation of the
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self-test from an external device, such as a remote con-
trol unit, a hearing aid programming device 50, a fitting
device, a personal computer, etc.
[0033] For example, the hearing aid 10 may be con-
nected to a hearing aid programming device 50 with a
display 52. The operator may initiate the self-test by
pressing a specific key or set of keys 54 on the program-
ming device 50. Then the device 50 displays that it is
ready to perform a self-test as shown in Fig. 2. The self-
test is performed upon activation of key 56. The pro-
gramming device transmits a corresponding command
to the activation means 46 of the hearing aid 10 and in-
dicates that the self-test is in progress as shown in Fig.
3. The test described in the previous section may reveal
that no second signal is generated by one of the micro-
phones 12, 14. A probable cause may be that the input
port to the microphone has been occluded by ear wax,
thus the operator is asked to check if this is the problem
in Fig. 4. If no problems have been revealed during the
self-test, a corresponding message is displayed as
shown in Fig. 5.
[0034] The input transducer connected to the signal
path may be the pick-up coil 16. The pick-up coil 16 in
the hearing aid 10 may be tested like an acoustic input
transducer 12, 14, since the output transducer 38 typi-
cally generates a significant magnetic field that is picked
up by the pick-up coil 16.
[0035] The test controller 44 controls the signal switch
matrix 18 to disconnect all of the input transducers 12,
14, 16 from the signal path, and connects the test signal
generator 40 to the signal path through signal switch
361. The probe means 42 is connected to the output of
the signal processor 28 through signal switch 364. By
controlling the test signal generator 40 to generate a se-
quence of signals with different frequencies, the gain of
the signal processor 28 is determined as a function of
the frequency.
[0036] Further, the compression of the signal proces-
sor 28, i.e. gain as a function of input level may be de-
termined, e.g. as a function of frequency.

Claims

1. A hearing aid (10) having an input transducer (12,
14, 16) for transforming an acoustic input signal into
a first electrical signal, a signal processor (28) for
compensating a hearing deficiency by generation
of a second electrical signal based on the first elec-
trical signal, an output transducer for conversion of
the second electrical signal into sound, a probe
means (42) for determination of a signal parameter,
a plurality of signal switches at respective points in
a signal path of the hearing aid (10), and a test con-
troller (44) adapted to control the settings of the sig-
nal switches to connect the probe means (42) to a
selected first point of the signal path in order to con-
duct a test procedure of a selected section of the

signal path.

2. The hearing aid (10) according to claim 1, wherein
the test controller (44) is adapted to disconnect the
input transducer (12, 14, 16) from the remaining
part of the signal path and to activate the probe
means (42) for determination of the signal level at
the selected first point.

3. The hearing aid (10) according to claim 1 or 2, com-
prising a test signal generator (40) controlled by the
test controller (44) for applying a test signal at a sec-
ond point in the signal path.

4. The hearing aid (10) according to claim 3, wherein
the test controller (44) is adapted to compare the
parameters of the signal generated at the first point
with desired values in order to determine whether
the hearing aid (10) is malfunctioning.

5. The hearing aid (10) according to claim 3 or 4,
wherein the second point is selected so that the test
signal is converted into a sound signal, and wherein
the test controller (44) is adapted to connect the
probe means (42) to the input transducer (12, 14,
16).

6. The hearing aid (10) according to any of the preced-
ing claims, comprising an electromagnetic input
transducer (16).

7. The hearing aid (10) according to any of the preced-
ing claims, comprising a filter bank (26) with band-
pass filters for dividing the first electrical signal into
a set of bandpass filtered first electrical signals,
wherein the processor (28) is adapted to generate
the second electrical signal by individual processing
of each of the bandpass filtered first electrical sig-
nals and adding the processed electrical signals to-
gether to provide the second electrical signal, and
wherein the test controller (44) is adapted to selec-
tively connect the probe means (42) to the output
of one of the bandpass filters.

8. The hearing aid (10) according to claim 7, wherein
the test controller (44) is adapted to connect the
probe means (42) to the output of a bandpass filter
selected to pick a third harmonic of the output of the
test signal generator (40) for determination of har-
monic distortion.

9. The hearing aid (10) according to any of the claims
3-8, wherein the test controller (44) is adapted to
verify at least one parameter selected from a group
comprising the gain of the signal processor (28), the
gain of the signal processor as a function of fre-
quency and the compression of the signal proces-
sor.
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10. The hearing aid (10) according to any of the claims
3-9, comprising an adaptive feedback loop for sup-
pression of acoustic feedback, and wherein the test
controller (44) is adapted to verify operation of the
adaptive feedback loop.

11. The hearing aid (10) according to any of the claims
3-10, comprising activation means (46) for activat-
ing the test controller (44) to initiate the self test.

12. The hearing aid (10) according to claim 11, wherein
the activation means (46) comprises interface
means that is adapted to receive commands (49)
from a remote control device used to operate the
hearing aid (10), a fitting device or a programming
device used to program the hearing aid (10).

13. A method for verifying the functioning of a hearing
aid (10), the hearing aid having an input transducer
(12, 14, 16) for transforming an acoustic input signal
into a first electrical signal, a signal processor (28)
for compensating a hearing deficiency by genera-
tion of a second electrical signal based on the first
electrical signal, an output transducer for conver-
sion of the second electrical signal into sound, and
a probe means (42) for determination of a signal pa-
rameter, the method comprising providing a plural-
ity of signal switches at respective points in a signal
path of the hearing aid extending through the input
transducer (12, 14, 16), the signal processor (28)
and the output transducer, and using a test control-
ler (44) to control the settings of the signal switches
to connect the probe means (42) to a selected first
point of the signal path in order to conduct a test
procedure of a selected section of the signal path.

14. The method according to claim 13, comprising us-
ing the test controller (44) to disconnect the input
transducer (12, 14, 16) from the remaining part of
the signal path and to activate the probe means (42)
to determine the signal level at the selected first
point.

15. The method according to claim 13 or 14, comprising
using the test controller (44) to control a test signal
generator (40) for applying a test signal at a second
point in the signal path.

16. The method according to claim 15, comprising com-
paring the parameters of the signal generated at the
first point with desired values in order to determine
whether the hearing aid is malfunctioning.

17. The method according to claim 15 or 16, comprising
selecting the second point to obtain that the test sig-
nal is converted into a sound signal, connecting the
probe means (42) to the input transducer (12, 14,
16), placing the hearing aid (10) in a compartment

with hard walls and determining the signal picked
up by the input transducer (12,14, 16).

18. The method according to any of the claims 13-17,
comprising using a filter bank (26) with bandpass
filters for dividing the first electrical signal into a set
of bandpass filtered first electrical signals, process-
ing of each of the first electrical signals and adding
the processed electrical signals together to provide
the second electrical signal, and using the test con-
troller (44) to selectively connect the probe means
(42) to the output of one of the bandpass filters.

19. The method according to claim 18, comprising us-
ing me test controller (44) to connect the probe
means (42) to the output of a bandpass filter select-
ed to pick a third harmonic of the output of the test
signal generator (40) for determination of harmonic
distortion.

20. The method according to any of the claims 14-19,
comprising using the test controller (44) to verify a
parameter such as the gain of the signal processor,
the gain of the signal processor as a function of fre-
quency or the compression of the signal processor.

21. The method according to any of the claims 14-20,
comprising using the test controller (44) in a hearing
aid (10) with an adaptive feedback loop to verify op-
eration of the adaptive feedback loop.

Patentansprüche

1. Hörgerät (10) mit einem Eingangswandler (12, 14,
16) zur Umsetzung eines akustischen Eingangssi-
gnals in ein erstes elektrisches Signal, einem Si-
gnalprozessor (28) zum Kompensieren einer Hör-
beeinträchtigung durch Erzeugung eines zweiten
elektrischen Signals basierend auf dem ersten
elektrischen Signal, einem Ausgangswandler zur
Umsetzung des zweiten elektrischen Signals in
Schall, einer Abtasteinrichtung (42) zur Bestim-
mung eines Signalparameters, mehreren Signal-
schaltem an jeweiligen Punkten in einem Signalweg
des Hörgeräts (10) und einem Test-Controller (44),
der ausgebildet ist, die Einstellungen der Signal-
schalter zu steuern, die Abtasteinrichtung (42) mit
einem ausgewählten ersten Punkt des Signalwe-
ges zu verbinden, um eine Testprozedur eines aus-
gewählten Abschnitts des Signalweges auszufüh-
ren.

2. Hörgerät (10) nach Anspruch 1, wobei der Test-Con-
troller (44) ausgebildet ist, den Eingangswandler
(12, 14, 16) von dem verbleibenden Teil des Signal-
weges zu entkoppeln und die Abtasteinrichtung
(42) zur Bestimmung des Signalpegels an dem aus-
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gewählten ersten Punkt zu aktivieren.

3. Hörgerät (10) nach Anspruch 1 oder 2, aufweisend
einen Testsignalgenerator (40), der durch den
Test-Controller (44) gesteuert wird, ein Testsignal
an einem zweiten Punkt des Signalweges einzu-
speisen.

4. Hörgerät (10) nach Anspruch 3, wobei der Test-Con-
troller (44) ausgebildet ist, die Parameter des an
dem ersten Punkt erzeugten Signals mit gewünsch-
ten Werten zu vergleichen, um zu bestimmen, ob
das Hörgerät (10) eine Fehlfunktion aufweist.

5. Hörgerät (10) nach Anspruch 3 oder 4, wobei der
zweite Punkt so ausgewählt ist, dass das Testsignal
in ein Tonsignal umgesetzt wird, und wobei der
Test-Controller (44) ausgebildet ist, die Abtastein-
richtung (42) mit dem Eingangswandler (12, 14, 16)
zu verbinden.

6. Hörgerät (10) nach einem der vorangehenden An-
sprüche, aufweisend einen elektromagnetischen
Eingangswandler (16).

7. Hörgerät (10) nach einem der vorangehenden An-
sprüche, aufweisend eine erste Filterbank (26) mit
Bandpassfiltern zur Aufteilung des ersten elektri-
schen Signals in einen Satz bandpass-gefilterter er-
ster elektrischer Signale, wobei der Prozessor (28)
ausgebildet ist, das zweite elektrische Signal durch
individuelle Verarbeitung jedes der bandpass-gefil-
terten ersten elektrischen Signale und Addition der
verarbeiteten elektrischen Signale zu erzeugen, um
das zweite elektrische Signal zu erzeugen, und wo-
bei der Test-Controller (44) ausgebildet ist, selektiv
die Abtasteinrichtung (42) mit dem Ausgang eines
der Bandpassfilter zu verbinden.

8. Hörgerät (10) nach Anspruch 7, wobei der Test-Con-
troller (44) ausgebildet ist, die Abtasteinrichtung
(42) mit dem Ausgang eines Bandpassfilters zu ver-
binden, der ausgewählt wird, eine dritte Harmoni-
sche des Testsignalgenerators (40) zur Bestim-
mung einer harmonischen Verzerrung abzutasten.

9. Hörgerät (10) nach einem der Ansprüche 3 bis 8,
wobei der Test-Controller (44) ausgebildet ist, we-
nigstens einen Parameter zu verifizieren, ausge-
wählt aus einer Gruppe umfassend die Verstärkung
des Signalprozessors (28), die Verstärkung des Si-
gnalprozessors als Funktion der Frequenz und die
Kompression des Signalprozessors.

10. Hörgerät (10) nach einem der Ansprüche 3 bis 9,
aufweisend eine adaptive Rückkopplungsschleife
zur Unterdrückung akustischer Rückkopplung, und
wobei der Test-Controller (44) ausgebildet ist, die

Funktion der adaptiven Rückkopplungsschleife zu
verifizieren.

11. Hörgerät (10) nach einem der Ansprüche 3 bis 10,
aufweisend eine Aktivierungseinrichtung (46) zur
Aktivierung des Test-Controllers (44) den Selbsttest
zu initiieren.

12. Hörgerät (10) nach Anspruch 11, wobei die Aktivie-
rungseinrichtung (46) Schnittstellenmittel aufweist,
die ausgebildet sind, Befehle (49) von einer Fern-
steuereinrichtung zum Betrieb des Hörgeräts (10),
einer Anpassungseinrichtung oder einer Program-
miereinrichtung zum Programmieren des Hörgeräts
(10) zu empfangen.

13. Verfahren zur Verifizierung der Funktionsfähigkeit
eines Hörgeräts (10), welches Hörgerät einen Ein-
gangswandler (12, 14, 16) zur Umsetzung eines
akustischen Eingangssignals in ein erstes elektri-
sches Signal, einen Signalprozessor (28) zum
Kompensieren einer Hörbeeinträchtigung durch Er-
zeugung eines ersten elektrischen Signals basie-
rend auf dem ersten elektrischen Signal, einen Aus-
gangswandler zur Umsetzung des zweiten elektri-
schen Signals in Schall, und eine Abtasteinrichtung
(42) zur Bestimmung eines Signalparameters auf-
weist, welches Verfahren die Bereitstellung mehre-
rer Signalschalter an jeweiligen Punkten in einem
Signalweg des Hörgeräts sich erstreckend von dem
Eingangswandler (12, 14, 16), über den Signalpro-
zessor (28) zu dem Ausgangswandler, umfasst und
einen Test-Controller (44) verwendet, die Einstel-
lungen der Signalschalter zu steuern, die Abtastein-
richtung (42) mit einem ausgewählten ersten Punkt
des Signalweges zu verbinden, um eine Testproze-
dur eines ausgewählten Abschnitts des Signalwe-
ges auszuführen.

14. Verfahren nach Anspruch 13, umfassend die Ver-
wendung des Test-Controllers (44), um den Ein-
gangswandler (12, 14, 16) von dem verbleibenden
Teil des Signalweges zu entkoppeln und die Abta-
steinrichtung (42) zu aktivieren, den Signalpegel an
dem ausgewählten ersten Punkt zu bestimmen.

15. Verfahren nach Anspruch 13 oder 14, umfassend
die Verwendung des Test-Controllers (44), einen
Testsignalgenerator (40) zu steuern, ein Testsignal
an einem zweiten Punkt in den Signalweg einzu-
speisen.

16. Verfahren nach Anspruch 15, aufweisend Verglei-
chen der Parameter des an dem ersten Punkt er-
zeugten Signals mit gewünschten Werten, um zu
bestimmen, ob das Hörgerät eine Fehlfunktion auf-
weist.
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17. Verfahren nach Anspruch 15 oder 16, aufweisend
die Auswahl des zweiten Punktes, so dass das
Testsignal in ein Tonsignal umgesetzt wird, Verbin-
dung der Abtasteinrichtung (42) mit dem Eingangs-
wandler (12, 14, 16), Einfügen des Hörgeräts (10)
in ein Gehäuse mit harten Wänden und Bestim-
mung des durch den Eingangswandler (12, 14, 16)
erfassten Signals.

18. Verfahren nach einem der Ansprüche 13 bis 17, um-
fassend Verwendung einer Filterbank (26) mit
Bandpassfiltern zur Aufteilung des ersten elektri-
schen Signals in einen Satz bandpass-gefilterter er-
ster elektrischer Signale, Verarbeitung jedes der er-
sten elektrischen Signale und Addition der verarbei-
teten elektrischen Signale, um das zweite elektri-
sche Signal zu liefern, und Verwendung des
Test-Controllers (44), die Abtasteinrichtung (42) se-
lektiv mit dem Ausgang eines der Bandpass-Filter
zu verbinden.

19. Verfahren nach Anspruch 18, umfassend Verwen-
dung des Test-Controllers (44), um die Abtastein-
richtung (42) mit dem Ausgang eines Bandpass-Fil-
ters zu verbinden, der ausgewählt ist, eine dritte
Harmonische des Ausgangs des Testsignalgenera-
tors (40) zur Bestimmung einer harmonischen Ver-
zerrung zu erfassen.

20. Verfahren nach einem der Ansprüche 14 bis 19, um-
fassend Verwendung des Test-Controllers (44), ei-
nen Parameter wie die Verstärkung des Signalpro-
zessors, die Verstärkung des Signalprozessors als
Funktion der Frequenz oder die Kompression des
Signalprozessors zu verifizieren.

21. Verfahren nach einem der Ansprüche 14 bis 20, um-
fassend Verwendung des Test-Controllers (44) in
einem Hörgerät (10) mit adaptiver Rückkopplungs-
schleife, um die Funktion der adaptiven Rückkopp-
lungsschleife zu verifizieren.

Revendications

1. Une prothèse auditive (10) ayant un transducteur
d'entrée (12, 14, 16) pour transformer un signal
d'entrée acoustique en un premier signal électrique,
un processeur de signal (28) pour compenser une
déficience auditive en générant un second signal
électrique basé sur le premier signal électrique, un
transducteur de sortie pour la conversion du second
signal électrique en son, un moyen détecteur (42)
pour la détermination d'un paramètre de signal, une
multiplicité de commutateurs de signal à des points
respectifs dans une voie de signal de la prothèse
auditive (10), et une unité de commande de test (44)
adaptée pour commander les réglages des commu-

tateurs de signal, pour connecter le moyen détec-
teur (42) à un premier point sélectionné de la voie
de signal afin d'accomplir une procédure de test
d'une section sélectionnée de la voie de signal.

2. La prothèse auditive (10) selon la revendication 1,
dans laquelle l'unité de commande de test (44) est
adaptée pour déconnecter le transducteur d'entrée
(12, 14, 16) de la partie restante de la voie de signal,
et pour activer le moyen détecteur (42) pour la dé-
termination du niveau de signal au premier point sé-
lectionné.

3. La prothèse auditive (10) selon la revendication 1
ou 2, comprenant un générateur de signal de test
(40) commandé par l'unité de commande de test
(44), pour appliquer un signal de test à un second
point dans la voie de signal.

4. La prothèse auditive (10) selon la revendication 3,
dans laquelle l'unité de commande de test (44) est
adaptée pour comparer les paramètres du signal
généré au premier point avec des valeurs désirées,
afin de déterminer si la prothèse auditive (10) a un
fonctionnement défectueux.

5. La prothèse auditive (10) selon la revendication 3
ou 4, dans laquelle le second point est sélectionné
de façon que le signal de test soit converti en un
signal sonore, et dans laquelle l'unité de commande
de test (44) est adaptée pour connecter le moyen
détecteur (42) au transducteur d'entrée (12, 14, 16).

6. La prothèse auditive (10) selon l'une quelconque
des revendications précédentes, comprenant un
transducteur d'entrée électromagnétique (16).

7. La prothèse auditive (10) selon l'une quelconque
des revendications précédentes, comprenant une
batterie de filtres (26) avec des filtres passe-bande
pour diviser le premier signal électrique en un en-
semble de premiers signaux électriques filtrés en
mode passe-bande, dans laquelle le processeur
(28) est adapté pour générer le second signal élec-
trique en traitant individuellement chacun des pre-
miers signaux électriques filtrés en mode passe-
bande, et en additionnant ensemble les signaux
électriques traités pour produire le second signal
électrique, et dans lequel l'unité de commande de
test (44) est adaptée pour connecter sélectivement
le moyen détecteur (42) à la sortie de l'un des filtres
passe-bande.

8. La prothèse auditive (10) selon la revendication 7,
dans laquelle l'unité de commande de test (44) est
adaptée pour connecter le moyen détecteur (42) à
la sortie d'un filtre passe-bande sélectionné pour
capter un harmonique d'ordre trois du signal de sor-
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tie du générateur de signal de test (40) pour la dé-
termination de la distorsion harmonique.

9. La prothèse auditive (10) selon l'une quelconque
des revendications 3-8, dans laquelle l'unité de
commande de test (44) est adaptée pour vérifier au
moins un paramètre sélectionné parmi un groupe
comprenant le gain du processeur de signal (28), le
gain du processeur de signal en fonction de la fré-
quence et la compression du processeur de signal.

10. La prothèse auditive (10) selon l'une quelconque
des revendications 3-9, comprenant une boucle de
rétroaction adaptative pour atténuer une rétroaction
acoustique, et dans laquelle l'unité de commande
de test (44) est adaptée pour vérifier le fonctionne-
ment de la boucle de rétroaction adaptative.

11. La prothèse auditive (10) selon l'une quelconque
des revendications 3-10, comprenant un moyen
d'activation (46) pour activer l'unité de commande
de test (44) pour déclencher l'auto-test.

12. La prothèse auditive (10) selon la revendication 11,
dans laquelle le moyen d'activation (46) comprend
un moyen d'interface qui est adapté pour recevoir
des ordres (49) provenant d'un dispositif de télé-
commande utilisé pour faire fonctionner la prothèse
auditive (10), d'un dispositif d'adaptation ou d'un
dispositif de programmation utilisé pour program-
mer la prothèse auditive (10).

13. Un procédé pour vérifier le fonctionnement d'une
prothèse auditive (10), la prothèse auditive ayant
un transducteur d'entrée (12, 14, 16) pour transfor-
mer un signal d'entrée acoustique en un premier si-
gnal électrique, un processeur de signal (28) pour
compenser une déficience auditive par la généra-
tion d'un second signal électrique basé sur le pre-
mier signal électrique, un transducteur de sortie
pour convertir le second signal électrique en son,
et un moyen détecteur (42) pour la détermination
d'un paramètre de signal, le procédé comprenant
l'incorporation d'une multiplicité de commutateurs
de signal à des points respectifs dans une voie de
signal de la prothèse auditive, s'étendant à travers
le transducteur d'entrée (12, 14, 16), le processeur
de signal (28) et le transducteur de sortie, et l'utili-
sation d'une unité de commande de test (44) pour
commander les réglages des commutateurs de si-
gnal de façon à connecter le moyen détecteur (42)
à un premier point sélectionné de la voie de signal
afin d'accomplir une procédure de test d'une sec-
tion sélectionnée de la voie de signal.

14. Le procédé selon la revendication 13, comprenant
l'utilisation de l'unité de commande de test (44) pour
déconnecter le transducteur d'entrée (12, 14, 16)

de la partie restante de la voie de signal, et pour
activer le moyen détecteur (42) pour déterminer le
niveau de signal au premier point sélectionné.

15. Le procédé selon la revendication 13 ou 14, com-
prenant l'utilisation de l'unité de commande de test
(44) pour commander un générateur de signal de
test (40) pour appliquer un signal de test à un se-
cond point dans la voie de signal.

16. Le procédé selon la revendication 15, comprenant
la comparaison des paramètres du signal généré
au premier point avec des valeurs désirées, afin de
déterminer si le fonctionnement de la prothèse
auditive est défectueux.

17. Le procédé selon la revendication 15 ou 16, com-
prenant la sélection du second point pour obtenir
que le signal de test soit converti en un signal so-
nore, la connexion du moyen détecteur (42) au
transducteur d'entrée (12, 14, 16), le placement de
la prothèse auditive (10) dans un compartiment
avec des parois dures, et la détermination du signal
capté par le transducteur d'entrée (12, 14, 16).

18. Le procédé selon l'une quelconque des revendica-
tions 13-17, comprenant l'utilisation d'une batterie
de filtres (26) avec des filtres passe-bande pour di-
viser le premier signal électrique en un ensemble
de premiers signaux électriques filtrés en mode
passe-bande, le traitement de chacun des premiers
signaux électriques et l'addition ensemble des si-
gnaux électriques traités pour produire le second
signal électrique, et l'utilisation de l'unité de com-
mande de test (44) pour connecter sélectivement le
moyen détecteur (42) à la sortie de l'un des filtres
passe-bande.

19. Le procédé selon la revendication 18, comprenant
l'utilisation de l'unité de commande de test (44) pour
connecter le moyen détecteur (42) à la sortie d'un
filtre passe-bande sélectionné pour capter un har-
monique d'ordre trois du signal de sortie du géné-
rateur de signal de test (40), pour la détermination
de la distorsion harmonique.

20. Le procédé selon l'une quelconque des revendica-
tions 14-19, comprenant l'utilisation de l'unité de
commande de test (44) pour vérifier au moins un
paramètre tel que le gain du processeur de signal,
le gain du processeur de signal en fonction de la
fréquence, ou la compression du processeur de si-
gnal.

21. Le procédé selon l'une quelconque des revendica-
tions 14-20, comprenant l'utilisation de l'unité de
commande de test (44) dans une prothèse auditive
(10) avec une boucle de rétroaction adaptative,
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pour vérifier le fonctionnement de la boucle de ré-
troaction adaptative.
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