
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition 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)

(19)
E

P
2 

56
7 

55
1

B
1

TEPZZ 56755_B_T
(11) EP 2 567 551 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
11.07.2018 Bulletin 2018/28

(21) Application number: 10716548.2

(22) Date of filing: 04.05.2010

(51) Int Cl.:
H04R 25/00 (2006.01)

(86) International application number: 
PCT/EP2010/056032

(87) International publication number: 
WO 2010/086462 (05.08.2010 Gazette 2010/31)

(54) METHODS FOR OPERATING A HEARING DEVICE AS WELL AS HEARING DEVICES

VERFAHREN FÜR DEN BETRIEB EINES HÖRGERÄTS UND HÖRGERÄTE

MÉTHODES D’UTILISATION D’UNE PROTHÈSE AUDITIVE ET PROTHÈSES AUDITIVES

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO SE SI SK SM TR

(43) Date of publication of application: 
13.03.2013 Bulletin 2013/11

(73) Proprietor: Sonova AG
8712 Stäfa (CH)

(72) Inventors:  
• HASLER, Ivo

CH-8404 Winterthur (CH)

• KNAUS, Micha
CH-8645 Jona (CH)

(74) Representative: Troesch Scheidegger Werner AG
Schwäntenmos 14
8126 Zumikon (CH)

(56) References cited:  
EP-A2- 1 879 426 WO-A1-99/31938
WO-A1-2009/049645 WO-A2-2008/006772
WO-A2-2008/071807 US-B1- 7 167 567



EP 2 567 551 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

FIELD OF THE INVENTION

[0001] The present invention is related to methods for
operating a hearing device that is worn by a hearing de-
vice user as well as to hearing devices.

BACKGROUND OF THE INVENTION

[0002] Numerous types of hearing devices are known
and have been developed to assist individuals with hear-
ing loss. Examples of hearing device types currently
available include behind the ear (BTE), in the ear (ITE),
in the canal (ITC) and completely in the canal (CIC) hear-
ing devices. In many situations, however, hearing im-
paired individuals may require a hearing solution beyond
that which can be provided by such a hearing device
alone. For example, hearing impaired individuals often
have great difficulty to follow a normal conversation in
noisy environments, encountered at parties, meetings,
sporting events or the like, involving a high level of back-
ground noise. In addition, hearing impaired individuals
often also have difficulties listening to audio sources lo-
cated at a distance from the individual, or to several audio
sources located at various distances from the individual
and at various positions relative to the individual.
[0003] A known hearing aid system comprising a sec-
ondary source for audio has been described in US-6 694
034 B2. The known hearing aid system comprises a di-
rectional microphone worn or otherwise supported by a
person speaking or by the hearing aid user, as well as
detection and switch circuitry to select which of the pri-
mary and secondary audio sources should be directed
to the hearing aid circuitry. In operation, the detection
and switch circuitry receives a signal transmission (pref-
erably wireless) from the secondary audio source and
determines whether the signal received is desirable. If
the signal transmission is desirable, the circuitry selects
that signal for coupling with the hearing aid circuitry. If
the transmission signal is not desirable, the circuitry se-
lects the signals from the primary audio source for cou-
pling with the hearing aid circuitry. The criterion for se-
lecting the signal of the secondary audio source is based
on the signal strength. If the incoming signal of the sec-
ondary audio source is greater than a predetermined
threshold, the signal of the secondary audio source is
selected for transmission into the ear canal of the hearing
aid wearer.
[0004] Similar techniques as the one described above
are disclosed by US-7 317 805 B2 and EP-1 296 537 A2.
[0005] Document WO 2008/071807 A2 discloses a
hearing device with a receiver for receiving a transmis-
sion signal of a mobile telephone. The transmission sig-
nal is used as input signal to the hearing device if a dis-
tance between the hearing device and the mobile tele-
phone is below a predefined distance to ensure that the
hearing device user is actually using the mobile tele-

phone.
[0006] Document WO 2008/006772 A2 refers to a bin-
aural hearing system comprising two hearing devices
that are interconnected via a wireless link. The wireless
link is used to transmit an audio signal picked up by the
respective microphone in order to calculate the angle of
incidence of a sound signal.
[0007] Document WO 99/31938 A1 relates to the re-
production of 3D-sound from two-speaker stereo sys-
tems, or to a mono sound source that is digitally proc-
essed via a pair of Head-Response Transfer Functions
such that the resultant stereo-pair signal contains 3D-
sound cues.
[0008] Document WO 2009/049645 A1 relates to a
method for providing hearing assistance to a user. The
method comprises capturing audio signals by an internal
microphone arrangement and supplying the captured au-
dio signals to a central signal processing unit.
[0009] Document EP 1 879 426 A2 discloses an ap-
paratus for a binaural hearing assistance system using
a monaural audio signal input. The system provides ad-
justable delay/phase adjustment and sound level adjust-
ment.
[0010] The known teachings are only directed to de-
tecting sound sources or they try to qualify sound sourc-
es. Natural behavior of a hearing device user is not taken
into account.
[0011] Many objects, aspects and variations of the
present invention will become apparent to one of skill in
the art upon review of the prior art and in light of the
teachings herein.

SUMMARY OF THE INVENTION

[0012] These and other problems experienced by
hearing device users are addressed by the methods and
the hearing devices of the present invention.
[0013] It is pointed out that the term "hearing device"
must not only be understood as a device that is used to
improve the hearing of hearing impaired patients, but also
as a communication device to improve communication
between individuals. In addition, the term "hearing de-
vice" comprise hearing device types currently available,
as for example behind the ear (BTE), in the ear (ITE), in
the canal (ITC) and completely in the canal (CIC) hearing
devices. Furthermore, hearing devices may also be fully
or partially implantable.
[0014] First, the present invention is directed to a meth-
od for operating a hearing device that is worn by a hearing
device user, the method comprising the steps of:

- receiving an acoustic signal by an input transducer
of the hearing device, the acoustic signal comprising
an audio signal of a sound source;

- receiving a transmission signal comprising said au-
dio signal of said sound sources,

said method further comprising:
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- determining an angle defined by a sagittal plane of
the hearing device user and a line drawn between
the hearing device and the sound source, and

- generating an output signal supplied to an output
transducer of the hearing device by combining the
audio signal of the transmission signal and the
acoustic signal of the input transducer according to
a combination ratio that is determined as a function
of at least the angle.

[0015] Embodiments of the present invention further
comprise the steps of:

- determining a distance between the sound source
and the hearing device,

- generating the output signal supplied to the output
transducer of the hearing device by further taking
into account the distance.

[0016] In further embodiments of the present invention,
the step of generating the output signal supplied to the
output transducer of the hearing device further takes into
account a radiation angle that is defined by an angle be-
tween a radiation direction of sound of the sound source
and a line drawn between the hearing device and the
sound source.
[0017] In embodiments of the present invention the
combination ratio is further determined as a function of
at least one of a distance between the sound source and
the hearing device, and a radiation angle defined by an
angle between a radiation direction of sound of the sound
source and a line drawn between the hearing device and
the sound source.
[0018] In still further embodiments of the present in-
vention, the transmission signal is wirelessly transmitted
to the hearing device.
[0019] Further embodiments of the present invention
comprise the step of adjusting the distance in depend-
ence of a size of an obstacle between the hearing device
and the sound source by virtually increasing the actual
distance to a larger virtual distance, the virtual distance
becoming effective for any computation involving said
distance.
[0020] In still further embodiments of the present in-
vention, the step of receiving the transmission signal
comprising the audio signal of the sound source is per-
formed in the hearing device.
[0021] The present invention is further directed to a
hearing device comprising:

- an input transducer for receiving an acoustic signal
comprising an audio signal of a sound source,

- an interface unit for receiving a transmission signal
comprising said audio signal of said sound source,
wherein the interface unit is operatively connected
to the processing unit (9),

- an output transducer,
- a processing unit operatively connected to the input

transducer as well as to the output transducer,
- means for determining an angle defined by a sagittal

plane of a hearing device user and a line drawn be-
tween the hearing device and the sound source, and

- means for generating an output signal supplied to
the output transducer of the hearing device by com-
bining the audio signal of the transmission signal and
the acoustic signal of the input transducer according
to a combination ratio that is determined as a function
of at least the angle.

[0022] An embodiment of the inventive hearing device
further comprises:

- means for determining a distance of the hearing de-
vice to the sound source,

- means for generating the output signal supplied to
the output transducer by further taking into account
the distance.

[0023] In an embodiment of the hearing device the in-
terface unit is a wireless interface unit that is operatively
connectable to a wireless unit of the sound source.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024]

Fig. 1 schematically shows an arrangement compris-
ing a hearing device user with inserted hearing
devices and a sound source for illustration of
an exemplary aspect of the present invention,

Fig. 2 schematically shows an arrangement compris-
ing the hearing device user with inserted hear-
ing devices and the sound source for illustration
of the present invention,

Fig. 3 schematically shows an arrangement compris-
ing the hearing device user with inserted hear-
ing devices and the sound source for illustration
of an exemplary aspect of the present invention,

Fig. 4 schematically shows an arrangement compris-
ing the hearing device user with inserted hear-
ing devices and the sound source for illustration
of an embodiment of the present invention, and

Fig. 5 shows a block diagram of a hearing device as
well as a sound source.

DETAILED DESCRIPTION OF THE INVENTION

[0025] Fig. 1 shows a top view of a hearing device user
2 wearing a hearing device 1 in or at one of his ears in
an exemplary aspect which does not form part of the
invention as claimed. Although the present invention is
explained in connection with a monaural hearing device,
the present invention can also very well be used in con-
nection with a binaural hearing device. In fact, and as a
result of the above-mentioned definition of the term "hear-
ing device", the present invention can also very well be
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used in connection with any type of communication de-
vice.
[0026] Furthermore, in the exemplary aspect, Fig. 1
shows a sound source S that is located at a distance d
from the hearing device 1 or the hearing device user 2,
respectively. The sound source S may be of any type, in
particular it may be one of the following devices:

- TV device;
- screen, e.g. in a movie theater;
- teller at a bank, post office, railway station, or the like;
- lectern;
- pulpit microphone;
- remote microphone;
- hi-fi system.

[0027] The sound source S is able to broadcast an au-
dio signal 4 as an acoustic signal 13. At the same time,
the audio signal 4 is comprised in a transmission signal
3 that is transmitted by a transmitter unit comprised in
the audio source S. The transmitter unit may also be at-
tached to the audio source S. The transmission signal 3
may be distributed by wire or wirelessly. In particular, the
transmission signal 3 is distributed in one or more than
one of the following manners:

- cable, e.g. Ethernet cable;

- infrared;

- Bluetooth standard;

- Wireless Local Area Network (WLAN);

- Global System Mobile (GSM), or any other standard,
e.g. UMTS.

[0028] Since the hearing device 1 comprises an input
transducer (not shown in Fig. 1), e.g. a microphone, the
acoustic audio signal 13 of the sound source S is picked
up by the input transducer and processed by the hearing
device 1. In addition, the hearing device 1 comprises
means for searching for a transmission signal 3 of the
sound source S, the transmission signal 3 being an elec-
tric or electromagnetic signal comprising the audio signal
4. It is pointed out that the audio signal 4 can be modu-
lated in any form (e.g. frequency or amplitude modulated)
or placed in any protocol in order to easily transmit the
audio signal 4 to the hearing device 1. In fact, the audio
signal 4 is available in two forms in the hearing device 1,
namely as a clear and undisturbed audio signal directly
from the audio source S via the transmission signal 3,
and as an output signal of the input transducer of the
hearing device 1, the output signal comprising the acous-
tic audio signal 13 as well as any possible surrounding
sound and/or noise.
[0029] In the exemplary aspect, a distance d between
the sound source S and the hearing device 1 is deter-

mined. This can be achieved in one of the following man-
ners:

- the position of the hearing device is fix and known;

- GPS-(Global Positioning System) or similar position-
ing method is used;

- position is transmitted via a protocol; for example,
the position is incorporated into the transmission sig-
nal;

- calculation of the relative position via differentiation;

- by determination of moving direction and with an ac-
celeration sensor;

- with the aid of acoustic localization of the audio
source S in the hearing device 1 by comparing the
audio signal obtained by the input transducer and
the audio signal incorporated into the transmission
signal 3;

- distance measurement by signal propagation delay.

[0030] The distance d is compared to a predetermined
distance which is set beforehand. The predetermined dis-
tance is a threshold below which the audio signal of the
transmission signal 3 is at least partly supplied to an out-
put transducer (not shown in Fig. 1) of the hearing device
1. The predetermined distance is set to a value in de-
pendence on an actual situation. For example, if the audio
source S is a TV set, the predetermined distance must
not be overly larger than a distance between the TV set
and the sofa the hearing device user usually sits on when
watching TV.
[0031] With regard to the extent of supplying the audio
signal 4 of the transmission signal 3 to the output trans-
ducer, i.e. the hearer or loudspeaker of the hearing device
1, it is pointed out that it can mean to fully supply the
audio signal 4 of the transmission signal 3 to the output
transducer without containing any part of the output sig-
nal of the input transducer of the hearing device 1. In
other words, the hearing device user 2 only hears the
audio signal 4 coming directly from the sound source S
via the transmission signal 3. There is absolutely no dis-
turbing sound of the surrounding.
[0032] While a full attenuation of the output signal of
the input transducer results in a clear and undisturbed
signal for the output transducer, and therewith in a high
comfort level for the hearing device user 2, communica-
tion with other individuals becomes more difficult. In fur-
ther embodiments or aspects, it is therefore suggested
that the output signal of the input transducer of the hear-
ing device 1 is not fully attenuated. Instead, the output
signal of the input transducer is only attenuated to an
extent that other acoustic sources can still be heard.
Therewith, the hearing device user 2 is not completely
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isolated and can still communicate with other individuals.
Most importantly, the hearing device user 2 can hear pos-
sible alarm signals, like a fire alarm.
[0033] A supply of the audio signal 4 of the transmis-
sion signal 3 to the hearing device user 2 does not make
sense if the distance d between the hearing device user
2 and the sound source S is too big. For example, a TV
set in a large room might only become important if the
hearing device user 2 is within a range in that he can
clearly see what is shown on the screen of the TV set.
This can be taken into account when determining the
predetermined distance.
[0034] Fig. 2 shows an embodiment of the present in-
vention. The same situation is depicted as in Fig. 1,
namely a hearing device user 2 wearing a hearing device
1 as well as a sound source S. It is pointed out that the
same reference sign as in Fig. 1 are used in Fig. 2. Instead
of determining a distance d as it has been done in con-
nection with the situation depicted in Fig. 1, an angle α
is determined that is defined by a sagittal plane 5 of the
hearing device user 2 and a line drawn between the hear-
ing device 1 and the sound source S. Once the angle α
is obtained, it is used to determine how much of the audio
signal 4 of the transmission signal 3 is supplied to the
output transducer of the hearing device 1. The extent of
supplying the audio signal 4 of the transmission signal 3
to the output transducer is governed by a function of the
angle α. An example for such a function is the trigono-
metric function cosine: If the hearing device user 2 is
facing the sound source S, for which α is equal to 0°, the
audio signal 4 of the transmission signal 3 has a large
influence on the input signal of the output transducer (not
shown in Fig. 2). On the other hand, if the hearing device
user 2 is turning his head to the side, for example towards
another person, the influence of the audio signal 4 of the
transmission signal 3 on the output transducer of the
hearing device 1 is reduced or eventually eliminated.
Therewith, the possibility is opened up to allow the hear-
ing device user 2 to communicate with other individuals
without being too much disturbed by the audio signal 4
of the transmission signal 3.
[0035] For example, the angle α can be determined in
one of the following ways:

- the orientation of the hearing device is known;
- electronic compass is integrated into the hearing de-

vice while the sound source S is known;
- GPS-(Global Positioning System) or a similar orien-

tation measurement method is used;
- orientation is transmitted via a protocol;
- calculation of the relative orientation via differentia-

tion;
- by determination of moving direction and with a ac-

celeration sensor;
- with the aid of acoustic localization of the sound

source S in the hearing device 1 by comparing the
audio signal 4 obtained by the input transducer and
the audio signal incorporated into the transmission

signal 3;
- radar like, e.g. transponder.

[0036] Fig. 3 shows an exemplary aspect which does
not form part of the invention as claimed. Again, a similar
situation is depicted as in Figs. 1 and 2. In fact, the ex-
emplary aspect of Fig. 3 represents a combination of the
exemplary aspect and inventive embodiment depicted in
Figs. 1 and 2 in that the distance d between the sound
source S and the hearing device 1 as well as the angle
α defined by the sagittal plane 5 of the hearing device
user 2 and the line drawn between the hearing device 1
and the sound source S are taken into account while
determining the influence of the audio signal 4 of the
transmission signal 3 on the output transducer of the
hearing device 1. To what extent the distance d and the
angle α have effect on the input signal of the output trans-
ducer in the hearing device 1 can be determined in the
same or similar manners as have been explained in con-
nection with the exemplary aspect and embodiment of
Figs. 1 and 2.
[0037] A still further exemplary aspect is pointed out
while referring to Fig. 3: the sound source S is a so called
virtual sound source in that it does not physically exist
but only virtually. The location - and therewith the dis-
tance d and the angle α, respectively - is defined virtually
and it is assumed that the transmission signal 3 is trans-
mitted from this location. In fact, the transmission signal
3 comprising the audio signal 4 can be transmitted from
any location. This is why the sound source S is repre-
sented in dashed lines and why there is not shown the
acoustic audio signal 13 as in Figs. 1 and 2. Apart from
this virtual arrangement, this exemplary aspect has the
same characteristics or combination of characteristics as
the exemplary aspect and embodiment explained in con-
nection with Fig. 1 and 2, with the exception that the
sound source S does not physically exist.
[0038] In Fig. 4, yet a further embodiment of the present
invention is depicted. As in Figs. 1 to 3, the hearing device
user 2 wearing a hearing device 1 as well as the sound
source S is represented. Accordingly, the explanations
made in connection with the aspects and embodiment
depicted in Fig. 1 to 3 are also valid. Fig. 4 additionally
shows an obstacle 6 between the hearing device user 2
and the sound source S, be it physically present or be it
virtually only, and a radiation angle β that is defined be-
tween a radiation direction of the acoustic audio signal
13 of the sound source S and a line drawn between the
hearing device 1 and the sound source S. The radiation
angle β is used, in one embodiment, to damp the audio
signal 4 of the transmission signal 3, i.e. the influence on
the input signal of the output transducer of the hearing
device 1 is dependent on the radiation angle β, in partic-
ular the influence on the input signal of the output trans-
ducer of the hearing device 1 is a function of the radiation
angle β. This is very useful in a situation, for example,
where the hearing device user 2 positions himself behind
the sound source S. In particular for a TV set as sound
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source S, a clear damping of the audio signal 4 of the
transmission signal 3 will be welcomed by the hearing
device user 2, because one can assume that the hearing
device user 2 is not interested in the audio signal of the
TV set without being able to see the image on the screen
of the TV set.
[0039] Similar situations are obtained if an obstacle 6
between the hearing device user 2 and the sound source
S is present. In dependence on the size of the obstacle
6, the audio signal 4 transmitted by the transmission sig-
nal 3 is reduced before it is fed to the input of the output
transducer of the hearing device 1. This can also be in-
terpreted by virtually increasing the actual distance d to
a larger virtual distance d’, the virtual distance d’ becom-
ing effective for any computation involving the distance
d, in particular the computations explained in connection
with the aspects and embodiment depicted in Figs. 1 to 3.
[0040] In a further embodiment of the present inven-
tion, the output signal - that is supplied to the output trans-
ducer 8 (Fig. 5) of the hearing device 1 - is generated by
combining the audio signal 4 of the transmission signal
3 and the acoustic signal of the input transducer 7. The
combination or mixing of the two signals is done accord-
ing to a combination ratio that is determined as a function
of at least one of the following parameters:

- the distance d;
- the angle α;
- the radiation angle β.

[0041] As long as the hearing device user sits in front
of the sound source S, while having turned his head to-
wards the sound source S, the acoustic signal of the input
transducer 7 is attenuated to a large extent. At the same
time, most of the audio signal 4 of the transmission signal
3 is fed towards the output transducer 8 of the hearing
device 1 in order that the hearing device user may very
well hear what is broadcasted by the sound source S. As
soon as the hearing device user turns his head away
from the sound source S, thereby increasing the angle
α, the combination ratio changes in that more signal of
the input transducer 7 can be perceived allowing the
hearing device user to listen to the surrounding. To im-
prove the ability to listen to surroundings signals, the au-
dio signal 4 of the transmission signal 3 is reduced at the
same time (according to the combination ratio) in order
that the hearing device user is not disturbed too much.
Of course, the hearing device user may still hear the
acoustic audio signal (as long as the sound source S is
not a virtual sound source as in some aspects). This em-
bodiment has the advantage that the hearing device user
may still hear when someone starts a communication.
[0042] In a still further embodiment of the present in-
vention, the output signal - that is supplied to the output
transducer 8 (Fig. 5) of the hearing device 1 - is generated
by reducing, according to a reduction rate, signal com-
ponents of the audio signal 4 of the sound source S con-
tained in the acoustic signal of the input transducer 7 by

using the audio signal 4 of the transmission signal 3. The
reduction rate is determined as a function of at least one
of the following parameters:

- the distance d;
- the angle α;
- the radiation angle β.

[0043] The reduction of the audio signal in the acoustic
surrounding is obtained, for example, by known estima-
tion algorithms that are used to estimate components of
the audio signal that is present in the acoustic surround-
ing. The estimation is performed taking into account
knowledge of the undisturbed audio signal received via
the transmission signal.
[0044] Fig. 5 shows a block diagram of the hearing
device 1 and the sound source S to further explain the
present invention, in particular in its aspects and embod-
iments depicted in Fig. 1 to 4.
[0045] The hearing device 1 comprises an input trans-
ducer 7, e.g. a microphone, a processing unit 9, an output
transducer 8, also called loudspeaker or receiver, and
an interface unit 12. The input transducer 7, the output
transducer 8 as well as the interface unit 12 are connect-
ed to the processing unit 9 that comprises a pre-process-
ing unit 11 and a post-processing unit 10. The interface
unit 12 is able to search for and receive a transmission
signal 3 transmitted by the sound source S. The trans-
mission signal 3 comprises an audio signal 4 that is also
broadcasted by a loudspeaker as an acoustic audio sig-
nal 13 if the sound source S is not a virtual sound source
S as exemplarily explained in connection with Fig. 3. The
audio signal 4 comprised in the transmission signal 3 is
fed to the processing unit 9 in which the audio signal 4
is processed in the sense explained above, e.g. ampli-
fied/attenuated as a function of at least one of the dis-
tance d, the angle α and the radiation angle β. Thereby,
the distance d and/or the angle α and/or the radiation
angle β may be determined in the hearing device 1, i.e.
in the processing unit 9, or outside the hearing device 1,
e.g. in an accessory device (not shown in Fig. 5).
[0046] The transmission signal 3 may be distributed
by wire or wirelessly between the sound source S and
the interface unit 12. In particular, the transmission signal
3 is distributed in one or more than one of the following
manners:

- cable, e.g. Ethernet cable, standard audio cable or
USB cable;

- infrared;

- Bluetooth standard;

- Wireless Local Area Network (WLAN);

- Global System Mobile (GSM), or any other standard,
e.g. UMTS.
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[0047] It is to be understood that the above-described
embodiments are merely illustrations of the present in-
vention and that many variations of the above-described
embodiments can be devised by those skilled in the art
without departing from the scope of the invention as de-
fined by the appended claims.

Claims

1. A method for operating a hearing device (1) that is
worn by a hearing device user (2), the method com-
prising the steps of:

- receiving an acoustic signal (13) by an input
transducer (7) of the hearing device (1), the
acoustic signal (13) comprising an audio signal
(4) of a sound source (S);
- receiving a transmission signal (3) comprising
said audio signal (4) of said sound source (S),

said method further comprising:

- determining an angle (α) defined by a sagittal
plane (5) of the hearing device user (2) and a
line drawn between the hearing device (1) and
the sound source (S), and
- generating an output signal supplied to an out-
put transducer (8) of the hearing device (1) by
combining the audio signal (4) of the transmis-
sion signal (3) and the acoustic signal (13) of
the input transducer (7) according to a combi-
nation ratio that is determined as a function of
at least the angle (α).

2. The method of claim 1, further comprising the steps
of:

- determining a distance (d) between the sound
source (S) and the hearing device (1), and
- generating the output signal supplied to the
output transducer (8) of the hearing device (1)
by further taking into account the distance (d).

3. The method of one of the claims 1 to 2, wherein the
step of generating the output signal supplied to the
output transducer (8) of the hearing device (1) further
takes into account a radiation angle (β) that is defined
by an angle between a radiation direction of sound
of the sound source (S) and a line drawn between
the hearing device (1) and the sound source (S).

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

- the combination ratio is further determined as
a function of at least one of a distance (d) be-
tween the sound source (S) and the hearing de-
vice (1), and a radiation angle (β) defined by an

angle between a radiation direction of sound of
the sound source (S) and a line drawn between
the hearing device (1) and the sound source (S).

5. The method of one of the claims 1 to 4, wherein the
transmission signal (3) is wirelessly transmitted to
the hearing device (1).

6. The method of one of the claims 2 to 5, further com-
prising the step of adjusting the distance (d) in de-
pendence of a size of an obstacle (6) between the
hearing device (1) and the sound source (S) by vir-
tually increasing the actual distance (d) to a larger
virtual distance (d’), the virtual distance (d’) becom-
ing effective for any computation involving said dis-
tance (d).

7. The method of one of the claims 1 to 5, wherein the
step of receiving the transmission signal (3) compris-
ing the audio signal (4) of the sound source (S) is
performed in the hearing device (1).

8. A hearing device (1) comprising:

- an input transducer (7) for receiving an acoustic
signal (13) comprising an audio signal (4) of a
sound source (S),
- an interface unit (12) for receiving a transmis-
sion signal (3) comprising said audio signal (4)
of said sound source (S), wherein the interface
unit (12) is operatively connected to the process-
ing unit (9),
- an output transducer (8),
- a processing unit (9) operatively connected to
the input transducer (7) as well as to the output
transducer (8),
- means for determining an angle (α) defined by
a sagittal plane (5) of a hearing device user (2)
and a line drawn between the hearing device (1)
and the sound source (S), and
- means for generating an output signal supplied
to the output transducer (8) of the hearing device
(1) by combining the audio signal (4) of the trans-
mission signal (3) and the acoustic signal (13)
of the input transducer (7) according to a com-
bination ratio that is determined as a function of
at least the angle (α).

9. The hearing device of claim 8, further comprising:

- means for determining a distance (d) of the
hearing device to the sound source (S),
- means for generating the output signal sup-
plied to the output transducer (8) of the hearing
device (1) by further taking into account the dis-
tance (d).

10. The hearing device of one of the claims 8 to 9, where-
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in the interface unit (12) is a wireless interface unit
that is operatively connectable to a wireless unit of
the sound source (S).

Patentansprüche

1. Verfahren zum Betreiben eines Hörgeräts (1), das
von einem Hörgerätebenutzer (2) getragen wird, wo-
bei das Verfahren folgende Schritte aufweist:

- Empfangen eines akustischen Signals (13)
durch einen Eingangswandler (7) des Hörgeräts
(1), wobei das akustische Signal (13) ein Audi-
osignal (4) von einer Schallquelle (S) umfasst;
- Empfangen eines Sendesignals (3), umfas-
send das Audiosignal (4) von der Schallquelle
(S), wobei das Verfahren ferner umfasst:
- Bestimmen eines Winkels (a), der durch eine
Sagittalebene (5) des Hörgerätebenutzers (2)
und einer zwischen dem Hörgerät (1) und der
Schallquelle (S) gezogenen Linie definiert ist,
und
- Erzeugen eines Ausgangssignals, das einem
Ausgangswandler (8) des Hörgeräts (1) zuge-
führt wird, durch Kombinieren des Audiosignals
(4) des Sendesignals (3) und des akustischen
Signals (13) des Eingangswandlers (7) gemäß
einem Kombinationsverhältnis, das als eine
Funktion von zumindest dem Winkel (α) be-
stimmt wird.

2. Verfahren nach Anspruch 1, ferner umfassend die
Schritte:

- Bestimmen einer Entfernung (d) zwischen der
Schallquelle (S) und dem Hörgerät (1), und
- Erzeugen des dem Ausgangswandler (8) des
Hörgeräts (1) zugeführten Ausgangssignals un-
ter weiterer Berücksichtigung der Entfernung
(d).

3. Verfahren nach einem der Ansprüche 1 bis 2, wobei
der Schritt des Erzeugens des dem Ausgangswand-
ler (8) des Hörgeräts (1) zugeführten Ausgangssig-
nals ferner einen Strahlungswinkel (β) berücksich-
tigt, der durch einen Winkel zwischen einer Abstrahl-
richtung des Schalls der Schallquelle (S) und einer
zwischen dem Hörgerät (1) und der Schallquelle (S)
gezogenen Linie definiert ist.

4. Verfahren nach einem der Ansprüche 1 bis 3, wobei

- das Kombinationsverhältnis ferner bestimmt
wird als eine Funktion von einer Entfernung (d)
zwischen der Schallquelle (S) und dem Hörgerät
(1), und/oder einem Strahlungswinkel (β), der
durch einen Winkel zwischen einer Abstrahlrich-

tung des Schalls der Schallquelle (S) und einer
zwischen dem Hörgerät (1) und der Schallquelle
(S) gezogenen Linie definiert ist.

5. Verfahren nach einem der Ansprüche 1 bis 4, wobei
das Sendesignal (3) drahtlos an das Hörgerät (1)
übertragen wird.

6. Verfahren nach einem der Ansprüche 2 bis 5, ferner
umfassend den Schritt eines Einstellens der Entfer-
nung (d) in Abhängigkeit von einer Grösse von einem
Hindernis (6) zwischen dem Hörgerät (1) und der
Schallquelle (S) durch virtuelles Vergrössern der tat-
sächlichen Entfernung (d) auf eine grössere virtuelle
Entfernung (d’), wobei die virtuelle Entfernung (d’)
für eine jegliche Berechnung wirksam wird, welche
die Entfernung (d) einbezieht.

7. Verfahren nach einem der Ansprüche 1 bis 5, wobei
der Schritt des Empfangens des Sendesignals (3),
welches das Audiosignal (4) von der Schallquelle (S)
umfasst, in dem Hörgerät (1) durchgeführt wird.

8. Hörgerät (1), umfassend:

- einen Eingangswandler (7) zum Empfangen
eines akustischen Signals (13), umfassend ein
Audiosignal (4) von einer Schallquelle (S),
- eine Schnittstelleneinheit (12) zum Empfangen
eines Sendesignals (3), umfassend das Audio-
signal (4) von der Schallquelle (S), wobei die
Schnittstelleneinheit (12) mit der Verarbeitungs-
einheit (9) wirkverbunden ist,
- einen Ausgangswandler (8),
- eine Verarbeitungseinheit (9), die mit dem Ein-
gangswandler (7) sowie mit dem Ausgangs-
wandler (8) wirkverbunden ist,
- Mittel zum Bestimmen eines Winkels (a), der
durch eine Sagittalebene (5) eines Hörgeräte-
benutzers (2) und einer zwischen dem Hörgerät
(1) und der Schallquelle (S) gezogenen Linie de-
finiert ist, und
- Mittel zum Erzeugen eines Ausgangssignals,
das dem Ausgangswandler (8) des Hörgeräts
(1) zugeführt wird, durch Kombinieren des Au-
diosignals (4) des Sendesignals (3) und des
akustischen Signals (13) des Eingangswand-
lers (7) gemäß einem Kombinationsverhältnis,
das als eine Funktion von zumindest dem Win-
kel (α) bestimmt wird.

9. Hörgerät nach Anspruch 8, ferner umfassend:

- Mittel zur Bestimmung einer Entfernung (d) des
Hörgerätes zu der Schallquelle (S),
- Mittel zur Erzeugung des dem Ausgangswand-
ler (8) des Hörgeräts (1) zugeführten Ausgangs-
signals unter weiterer Berücksichtigung der Ent-
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fernung (d).

10. Hörgerät nach einem der Ansprüche 8 bis 9, wobei
die Schnittstelleneinheit (12) eine drahtlose Schnitt-
stelleneinheit ist, die mit einer drahtlosen Einheit der
Schallquelle (S) wirkverbindbar ist.

Revendications

1. Procédé d’utilisation d’un dispositif auditif (1) porté
par un utilisateur (2) du dispositif auditif, le procédé
comprenant les étapes consistant à :

- recevoir un signal acoustique (13) par un trans-
ducteur d’entrée (7) du dispositif auditif (1), le
signal acoustique (13) comprenant un signal
audio (4) provenant d’une source sonore (S) ;
- recevoir un signal de transmission (3) compre-
nant ledit signal audio (4) de ladite source so-
nore (S),

ledit procédé consistant en outre à :

- déterminer un angle (α) défini par le plan sa-
gittal (5) de l’utilisateur (2) du dispositif auditif et
par une ligne tracée entre le dispositif auditif (1)
et la source sonore (S), et
- générer un signal de sortie fourni à un trans-
ducteur de sortie (8) du dispositif auditif (1) en
combinant le signal audio (4) du signal de trans-
mission (3) et le signal acoustique (13) du trans-
ducteur d’entrée (7) selon une proportion qui est
déterminée en fonction d’au moins l’angle (α).

2. Procédé selon la revendication 1, comprenant en
outre les étapes consistant à :

- déterminer une distance (d) entre la source
sonore (S) et le dispositif auditif (1), et
- générer le signal de sortie fourni au transduc-
teur de sortie (8) du dispositif auditif (1) en tenant
compte de la distance (d).

3. Procédé selon l’une des revendications 1 à 2, dans
lequel l’étape consistant à générer le signal de sortie
fourni au transducteur de sortie (8) du dispositif audi-
tif (1) tient en outre compte de l’angle de rayonne-
ment (β) qui est défini par l’angle entre le sens de
rayonnement du son de la source sonore (S) et une
ligne tracée entre le dispositif auditif (1) et la source
sonore (S).

4. Procédé selon l’une des revendications 1 à 3, dans
lequel :

- la proportion est en outre déterminée en fonc-
tion d’au moins un des éléments suivants com-

prenant la distance (d) entre la source sonore
(S) et le dispositif auditif (1), et l’angle de rayon-
nement (β) défini par l’angle entre le sens de
rayonnement du son de la source sonore (S) et
une ligne tracée entre le dispositif auditif (1) et
la source sonore (S).

5. Procédé selon l’une des revendications 1 à 4, dans
lequel le signal de transmission (3) est transmis sans
fil au dispositif auditif (1).

6. Procédé selon l’une des revendications 2 à 5, com-
prenant en outre l’étape consistant à ajuster la dis-
tance (d) en fonction de la taille d’un obstacle (6)
entre le dispositif auditif (1) et la source sonore (S)
en augmentant virtuellement la distance réelle (d) à
une distance virtuelle plus grande (d’), la distance
virtuelle (d’) devenant effective pour tout calcul im-
pliquant ladite distance (d).

7. Procédé selon l’une des revendications 1 à 5, dans
lequel l’étape consistant à recevoir le signal de trans-
mission (3) comprenant le signal audio (4) de la sour-
ce sonore (S) se fait dans le dispositif auditif (1).

8. Dispositif auditif (1) comprenant :

- un transducteur d’entrée (7) pour recevoir un
signal acoustique (13) comprenant un signal
audio (4) d’une source sonore (S),
- une unité d’interface (12) pour recevoir un si-
gnal de transmission (3) comprenant ledit signal
audio (4) de ladite source sonore (S), l’unité d’in-
terface (12) étant raccordée de façon opération-
nelle à l’unité de traitement (9),
- un transducteur de sortie (8),
- une unité de traitement (9) raccordée de façon
opérationnelle au transducteur d’entrée (7) ainsi
qu’au transducteur de sortie (8),
- des moyens pour déterminer l’angle (α) défini
par le plan sagittal (5) d’un utilisateur (2) du dis-
positif auditif et une ligne tracée entre le dispo-
sitif auditif (1) et la source sonore (S), et
- des moyens pour générer un signal de sortie
fourni au transducteur de sortie (8) du dispositif
auditif (1) en combinant le signal audio (4) du
signal de transmission (3) et le signal acoustique
(13) du transducteur d’entrée (7) selon une pro-
portion qui est déterminée comme fonction d’au
moins l’angle (α).

9. Dispositif auditif selon la revendication 8, compre-
nant en outre :

- des moyens pour déterminer une distance (d)
du dispositif auditif à la source sonore (S),
- des moyens pour générer le signal de sortie
fourni au transducteur de sortie (8) du dispositif
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auditif (1) en tenant en outre compte de la dis-
tance (d).

10. Dispositif auditif selon l’une des revendications 8 à
9, dans lequel l’unité d’interface (12) est une unité
d’interface sans fil pouvant être raccordée de façon
opérationnelle à une unité sans fil de la source so-
nore (S).
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