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(57) Abstract: A method for operating a hearing system comprising a hearing device (1), a camera (11, 12) and an auxiliary device
(21), the method comprising the steps of providing an input signal to said hearing device (1), capturing an image or a sequence of
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A METHOD FOR OPERATING A HEARING SYSTEM AS WELL AS A
HEARING SYSTEM

TECHNICAL FIELD OF THE INVENTION

The present invention is related to a method for operating
a hearing system with the aid of a camera as well as to a

hearing system.

DESCRIPTION OF THE RELATED ART

One of the most important goals of a heariﬁg system is to
enhance the intelligibility of speech also in adverse
listening conditions. A beam former is one of the
functionalities, which improves the intelligibility of
speech, when the speaker is in front of the hearing device

user. But in many situations this is not the case.

It is difficult to analyse acoustically to which person the
hearing device user wants to listen to, especially when
several individuals are talking. There is no hearing system
yet that enables the hearing device user to select the
individual the user wants to listen to and that tracks the
location of this individual such that the hearing device

optimizes the intelligibility exactly to this location.

There are solutions that propose to use further sensors,

especially image sensors, to improve the beam former of a
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hearing device. For example, the teaching US 6 707 921 Bl
discloses an image based solution to determine when a
speaker is speaking. Furthermore, DE 10 147 812 B4
discloses a hearing system comprising a camera. The known
hearing system may use image processing to determine a
number of speakers, perform lip-reading and to control a

beam former.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a
method for operating a hearing system as well as a hearing
system that are significantly improved with regard to the

known solutions.

It is pointed out that the term “hearing device” covers a
hearing aid - such as a BTE- (Behind-The-Ear), an ITE-(In-
The-Ear), a CIC-{Completely-In-Channel) hearing device or
the like - and also an implantable device that is used to

improve the hearing of a hearing impaired person.

First, the present invention is directed to a method for
operating a hearing system comprising a hearing device, a
camera and an auxiliary device. The inventive method

comprises the steps of:
— providing an input signal for said hearing device,

— capturing an image or a sequence of images of at least
sections of a surrounding of a user wearing said

hearing device,
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— processing said image or said sequence of imagesg in
said auxiliary device for obtaining consolidated data

of a sound source being important for said user,

— transmitting said consolidated data to the hearing
device,

— generating an output signal in said hearing device by
processing the input signal and by taking into account

said consolidated data, and

— feeding said output signal to an output transducer of

saild hearing device.

The step of “providing an input signal for said hearing
device” shall be understood as capturing an acoustic signal
impinging on the input transducer of the hearing device.
The input transducer comprises two or more microphones, for
example. Two or more microphones are required if the

hearing device shall have beam forming capabilities.

The present invention results in an improved
intelligibility for the hearing system user while energy
resources in the hearing device are maintained at the same

time.

In an embodiment of the method according to the present
invention, said processing comprises locating said sound
source being of importance to said user and said
consolidated data of a sound source comprises a directional
angle being defined between a sagittal plane of said user

and said sound source seen from said user.
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The consolidated data is the result of the processing of
the images or sequence of images and may very well be a
single parameter as the angle defined between the sagittalv

plane of the user and the sound source seen from the user.

Further embodiments of the method according to the present
invention further comprise the steps of:
— selecting said sound source being important to said
user of said hearing device out of a plurality of

sound sources, and

- tagging said sound source by activating an input on

the auxiliary device.

Further embodiments of the method according to the present
invention further comprise the step of tracking said sound

source.

In further embodiments of the method according to the
present invention, the auxiliary device is one of the
following:

— a smartphone;

— a remote control.

In further embodiments of the method according to the
present invention, said camera is positioned at the head of

the user.

Further embodiments of the method according to the present

invention further comprise the step of augmenting said
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consolidated data by information of a sensor unit, such as

a compass or an additional microphone signal.

Further embodiments of the method according to the present

invention further comprise the steps of:

— detecting a present position of said user relative to

the camera, and

— calculating a direction in which said sound source
being important for said user taking into account the

present position of said user.

Further embodiments of the method according to the present

invention further comprise the steps of:

— detecting a favorite speaker as said sound source by
face recognition and comparison to a corresponding
data base, and

— tracking said favorite speaker after a tracking

command is received by said auxiliary device.

In further embodiments of the method according to the
present invention, said input signal to the hearing device
originate from at least one input transducer or from a

streaming unit.

Furthermore, the present invention is directed to a hearing
system comprising:
— a hearing device comprising an input transducer, an

output transducer and a processing unit being
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operatively connected to the input transducer and the

output transducer,

— at least one camera for capturing an image or a
sequence of images of at least a section of a

surrounding of a user wearing said hearing device,

- an auxiliary device receiving and processing said
image or said sequence of images for obtaining
consolidated data of a sound source being important

for said user, and

— a transmission channel between said auxiliary device
and said hearing device for transmitting said
consolidated data to said hearing device,

wherein said processing unit is adapted to take into
account said consolidated data while generating an output

signal for the output transducer.

Complexity of the image analysis requires high computing
resources, which may not be available in a BTE- (Behind-The-
Ear) or ITE- (In-The-Ear) hearing devices. Otherwise, image
analysis would lead to an excessive use of battery power.
Continuous streaming of image data would also require too

much power.

In an embodiment of the hearing system according to the
present invention, a low power technology is used for the
transmission channel, such as Bluetooth standard or

inductive coupling.

In further embodiments of the hearing system according to

the present invention, the transmission channel is adapted
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to continuously transmit consolidated data from the

auxiliary device to the hearing device.

In further embodiments of the hearing system according to
the present invention, the auxiliary device is a smartphone

or a remote control.

It is expressly pointed out that also all combinations of
the above-mentioned embodiments are possible and herewith
disclosed. Only those embodiments or combinations of
embodiments are excluded that would result in a

contradiction.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention is further described by referring to
drawings showing exemplified embodiments of the present

invention.

Fig. 1 schematically shows a known BTE- (Behind-The-Ear)

hearing device with its main components,

Fig. 2 schematically shows a side view of a head of a
user wearing the hearing device of Fig. 1 and

glasses with a camera,

Fig. 3a und Fig. 3b
show two situations a hearing device user may

encounter,
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Fig. 4 schematically shows the hearing system with an

auxiliary device, and

Fig. 5a and Fig. 5b
schematically shows a situation with the user of
the hearing device, with the auxiliary device and
a person being of interest for the hearing device

user.

DETATILED DESCRIPTION OF THE INVENTION

Fig. 1 schematically shows a known BTE- (Behind-The-Ear)
hearing device 1 with its main components comprising a
battery 2, a processing unit 3, a wireless interface unit
4, a first input transducer 5, a second input transducer 6
and a receiver unit 7, to which a tube is connected (not
shown in Fig. 1) to conduct sound generated by the receiver
unit 7 to an ear of a hearing device user via an ear tip
positioned in the ear canal, for example. The battery 2 is
providing energy to the wireless interface unit 4 as well
as to the processing unit 3, in which input signals of the
first and second input transducers 5 and 6 are processed
and in which an output signal is generated for the receiver

unit 7.

Fig. 2 shows a side view of a head 10 of a hearing device
user wearing the hearing device 1 of Fig. 1. Besides the

internal components of the hearing device 1 a sound tube 8
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is also shown that is connected to an ear piece (not shown
in Fig. 2) arranged in the ear of the hearing device user.
As can be seen from Fig. 2, the hearing device user is
wearing glasses 13 to which a front camera 11 and a side
camera 12 are attached. Furthermore, a sensor unit 14 is
also attached to the glasses 13, the sensor unit 14 being a

microphone or a compass, for example.

The cameras 11, 12 and the sensor unit 14 generate output
signals that must be processed, for example by applying a
tracking algorithm for tracking a person being of interest
for the hearing device user. As a matter of fact, such a
processing is rather intense and asks for a rather powerful
processor. Because the hearing device 1 typically has
limited processing power and limited battery capacity, the
processing of the output signals of cameras 11, 12 and the
sensor unit 14 are processed in an auxiliary device 21
(Figs. 4, 5a and 5b). Thereto, the cameras 11, 12 and the
sensor unit 14 are connected to said auxiliary device 21,
which can be a smartphone or a remote control having ample
processing power available. Therefore, the cameras 11 and
12 transmit its raw data to the auxiliary device 21, in
which the raw data is processed according to the envisaged
task. In fact, by applying the envisaged tasks, e.g. the
tracking algorithm to track a person being important to the
hearing device user, consolidated data is generated from
the raw data by the auxiliary device 21. These consolidated
data are taken into account in the hearing device 1, i.e.

in the processing unit 3, while generating the output
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signal of the hearing device 1 by processing the audio

signal.

The consolidated data can be, for example, an angle or a
direction towards a person being important for the hearing
device user. The angle is updated on a regular basis in

order that said person can be tracked without delay.

The tracking algorithms run on a powerful processor of the
auxiliary device 21. The result (i.e. an angle) is
transmitted to the hearing device 1 via a wireless

connection, for example.

Since the consolidated data is small in comparison to the
raw data (e.g. an image or a sequence of images), taking
into account the consolidated data in the processing unit 3

of the hearing device 1 only results in a low battery load.

The sensor unit 14 attached to the glasses 13 (as shown in
Fig. 2) or attached to the auxiliary device 21 is used, in
a further embodiment of the present invention, to enhance
robustness of the algorithms being implemented. If a
tracking algorithm is implemented, the auxiliary device 21
may very well be used to initialize the tracking of a
person being important to the héaring device user. This can
be achieved by pressing a bottom on the auxiliary device 21

while pointing to said person at the same time.

It has already been described that some embodiments of the

present invention comprise more than one camera 11, 12.
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While the first or main camera 11 is pointing to the front,
further cameras may be attached at the side of the head of
the hearing device user. Preferably the cameras 11, 12 are
attached on the glasses 13 (as shown,in Fig. 2), or on the
hearing device 1 (not shown). However, it is important that
the cameras 11, 12 move with the head of the hearing device
user to detect the angle between a sagittal plane of said
user and the person (speaker) being important for the

hearing device user.

In a further embodiment, at least one of the cameras 11, 12
is a TOF- (Time-of-Flight) camera, such as used in

“Microsoft Kinect” or in a smartphone. It is noted that the
smartphone may also comprise two cameras that might be used

according to the present invention.

In case that the hearing device 1 is not mechanically
coupled to the head of the hearing device user, it is
necessary to detect a head movement of the hearing device
user in order to track said person being important for the
hearing device user (e.g. a speaker). Such an information
could be derived from a further sensor in the hearing
device 1, such further sensor being a camera looking at the

head of the hearing device user, for example.

A synchronization of the acoustic detection of speech
pauses of the person being important for the hearing device
user (speaker or target person) with the visual detection
of the conversation activity of the target person (e.g. by

detecting whether said person is talking or is silent) by
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analysing an image taken by the camera, makes the tracking
algorithm more robust and may help for a fast adaptation to
conversational turns (e.g. changing the target person) by
visual detecting speech pauses of the target person in
continuous manner. In a further embodiment of the present
invention, the microphone of the auxiliary device (e.g.

smartphone) may be used for such a detection.

Fig. 3a and 3b schematically show top views of the hearing
device user 10 among a number of people 15 to 19
surrounding said user 10. The hearing device user 10 wears
the hearing device 1 illustrated in and described in

connection with Fig. 2.

In the situation depicted in Figs. 3a and 3b, it is assumed
that the hearing device user 10 is interested in listening
to what the speaker A (person 15) says. In order that the
hearing system according to the present invention is ablé
to track speaker A, the hearing device user 10 must enable
tracking of speaker A. Thereto, an initial sign indicating
speaker A must be given to the hearing system in order that

the hearing system may track speaker A.

In Fig. 3a, a situation is depicted in which the hearing
device user 10 initializes a tracking of speaker A. Such an
initialization can be done, for example, by pointing with
the camera 11 to the speaker A, i.e. the hearing device
user 10 1ooksito the speaker A. In case the camera 11 is
not fixed to the head of the hearing device user 10, an

orientation of the camera relative to the head of the user
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10 needs to be known. For this purpose a compass comprised
in the hearing device 1 may be used. In further
embodiments, similar orientation signals, e.g. a compass
signal form the auxiliary device 21 or of a further camera

can be used.

Once the hearing device user 10 decides to start tracking
speaker A, one of the following initialization procedures

may be performed:

— A button on the auxiliary device 21 is pressed.

— Instead of pressing a button, any other input method

may be used, such as, for example, a voice command.

— If the hearing system incorporates acceleration
sensors, a specific head movement by the hearing
device user 10 - like a head tilt with a specific

angle - can be detected.

— If the hearing system incorporates an eye-tracking
system, the hearing device user 10 may look into
different directions with a specific directional
pattern that is detected to start tracking speaker A.
Alternatively, twinkling with the eyes may be also

detected to start tracking speaker A.

In a further embodiment, the hearing system according.to
the present invention comprises face recognition
capabilities and comprises a database of faces of known
speakers (favorites). In such an embodiment, the
initialization of tracking a speaker may be done by a voice

command, such as “listen to Lisa”. The system would then
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try to find the face of Lisa. Once the face of Lisa has
been identified, Lisa is defined as the sound source being
most important to the hearing device user 10 and therefore
is tracked. A person that is selected to be tracked but is
not in the database could be added to the database, if a
proper snabshot of the face of this person can be taken

during a conversation.

Disabling tracking may work similar as enabling tracking.
In addition, situation specific actions can disable

tracking a speaker, like:
— Speaker A stops talking for a certain while.

— Speaker A or the hearing device user leaves the
scenery (e.g. speaker A appears smaller in the
captured sequence of images or disappears from the
images) .

— No signal cbming from the speaker A for a predefined

time.

According to the present invention, a number of possible
criterions are being implemented for tracking a person
being important for the hearing device user. One criterion
might be typical characteristics of a face of a person to
be tracked, whereas these face characteristics are
memorized and used with image processing methods for face
recognition. In general, recognizing the presence of a face
and tracking the movement of this face, whereas such an

algorithm may be enhanced by
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detecting the acoustic direction of any incoming
gsignal/voice, assuming that it is the voice of the

tracked person;

the synchronization of the acoustic onsets and
offsets of any signal/speech signal (originating
from the same direction) with the movement of the

mouth or head captured with the camera;

capturing acoustic properties of the voice of the
speaker during the enabling process (according to
speaker recognition algorithms) and comparing this
signal with the video analysis (e.g. moving source
and/or face recognition and/or movement of the
mouth) (synchronization of speech pauses or/and

directionality of the source);

in case the hearing device user wears any movement
sensors on the head, any head movements can be
incorporated in the calculation of the angle between
the speaker and the hearing device user. In case the
angle between the body of the speaker and the body
of the hearing device user are the same, the
tracking of the head movement of the hearing device

user is sufficient to calculate the wanted angle.

matching characteristics of the face with
characteristics of the voice (e.g. low pitch of the
voice and male characteristics in the face).
matching size of the face and acoustic distance of
the speech (if possible, signal proceséing optimizes

for distant speech as well, e.g. mixing between

PCT/EP2014/069523
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streaming-microphone mode toward more percentage of

the streaming signal) .

Fig. 4 shows the hearing device user 10 wearing a hearing
device 1 and glasses 13 as depicted in Fig. 2 as well as a
person 15 being important for the hearing device user 10.
In addition, the auxiliary device 21 is also shown in Fig.
4 being linked to the cameras 11 and 12, the sensor unit 14
and the hearing device 1 via a wireless link being
proprietary or a standardized link, e.g. Bluetooth or the
like. As has been already mentioned, processing of image oxr
sequences of images are processed in the auxiliary device
21 by generating consolidated data (e.g. an angle o being
defined between a sagittal plane of the hearing device user
10 and the person 15 being important for the hearing device
user 10. Only the consolidated data are then transmitted to
the hearing device 1, where it is taken into accouht while
processing the signal or signals of the input transducers

5, 6.

It is pointed out that a sound source being important for
the hearing device user is not always a speaker as it is
described in connection with Figs. 3a and 3b. A sound
source being important for the hearing device user 10 may
very well also be an audio source from a Radio or TV set,

for example.

Figs. 5a and 5b show two situations with an alternative
sound source 22 being of interest to the hearing device

user 10, the situation depicted in Fig. 5b being a mixture
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of the alternative sound source 22 and a speaker A

(reference sign 24).

In Fig. 5a, the hearing device user 10 wearing glasses 13,
as explained in connection with Fig. 2, is positioned
before a TV set 22 comprising a wireless interface unit 23
for streaming the audio signal of the TV set 22 via the
auxiliary device 21 to the hearing device. As a matter of
fact, an audio signal that is emitted by the loudspeaker of
the TV set 23 and picked up by an input transducer 5, 6
(Fig. 1) of the hearing device 1 is replaced by the audio
signal of the TV set 23 being streamed via the wireless
interface unit 23. Therewith, the quality of the signal
received for processing in the hearing device 1 is higher
than for a signal picked up by the input transducers 5, 6
as these input transducers 5, 6 also pick up noise and

surrounding sounds.

In other words, if the loudspeakers of the TV set 23
comprises streaming means, the signals picked up by the
input transducers 5, 6 can autdmatically be substituted by
the streamed audio signal. It is pointed out that any
device may be upgraded to include streaming means. In
particular, a remote microphone may comprise streaming
means in order to transmit the picked-up sound directly to

its destination or processing unit.

The presence of streaming means may be recognized by using
the camera of the auxiliary device 21. The camera detects

the TV set 23 or may recognize that a speaker is using a
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remote microphone comprising streaming means. At the same
time, the auxiliary device 21 may scan available audio-
streams. In case a hearing device user wants to track such
a sound source having streaming means, the user may
connects his auxiliary device 21 to an audio stream coming
from the corresponding sound source. The auxiliary device
21 may than act as a relay station between the streaming
device and the hearing device. Alternatively, a direct
streaming from the streaming device to the hearing device

is possible.
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CLAIMS

1. A method for operating a hearing system comprising a
hearing device (1), a camera (11, 12) and an auxiliary

device (21), the method comprising the steps of:
— providing an input signal for said hearing device (1),

— capturing an image or a sequence of images of at least
sections of a surrounding of a user (10) wearing said

hearing device (1),

— processing said image or said sequence of images in
said auxiliary device (21) for obtaining consolidated
data of a sound source (15, 22) being important for

said user (10),

— transmitting said consolidated data to the hearing
device (1),

- generating an output signal in said hearing device (1)
by processing the input signal and by taking into

account said consolidated data, and

— feeding said output signal to an output transducer (7)

of said hearing device (1).

2. The method of claim 1, wherein said processing comprises
locating said sound source (15, 22) being of importance to
said user (10) and said consolidated data of a sound source
comprises a directional angle (a) being defined between a

sagittal plane of said user (10) and said sound source (15,

22) seen from said user (10).
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3. The method of claim 1 or 2, further comprising the steps
of:

— selecting said sound source (15, 22) being important
to said user (10) of said hearing device (1) out of a
plurality of sound sources (15, .. 19; 22; 24), and

- tagging said sound source (15; 24) by activating an

input on the auxiliary device (21).

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

comprising the step of tracking said sound source (15; 24).

5. The method of one of the claims 1 to 4, wherein the
auxiliary device (21) is one of the following:
— a smartphone;

— a remote control.

6. The method of one of the claims 1 to 5, wherein said

camera (11, 12) is positioned at the head of the user (10).

7. The method of one of the claims 1 to 6, further
comprising the step of augmenting said consolidated data by
information of a sensor unit (14), such as a compass or an

additional microphone signal.

8. The method of one of the c¢laims 1 to 7, further

comprising the steps of:

— detecting a present position of said user (10)

relative to the camera (11, 12), and
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— calculating a direction (a) in which said sound source
(15; 24) being important for said user (10) taking

into account the present position of said user (10).

9. The method of one of the claims 1 to 8, further
comprising the steps of:
— detecting a favorite speaker as said sound source (10)
by face recognition and comparison to a corresponding

data base, and

— tracking said favorite speaker after a tracking

command is received by said auxiliary device (21).

10. The method of one of the claims 1 to 9, wherein said
input signal to the hearing device (1) originate from at
least one input transducer (5, 6) or from a streaming unit

(23) .

11. A hearing system comprising:

~ a hearing device (1) comprising an input transducer
(5, 6), an output transducer (7) and a processing unit
(3) being operatively connected to the input
transducer (5, 6) and the output transducer (7),

— at least one camera (11, 12) for capturing an image or
a sequence of images of at least a section of a
surrounding of a user (10) wearing said hearing device
(1), |

— an auxiliary device (21) receiving and processing

said image or said sequence of images for obtaining
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consolidated data of a sound source (15; 24) being

important for said user (10), and

— a transmission channel between said auxiliary device
(21) and said hearing device (10) for transmitting
said consolidated data to said hearing device (1),
wherein said processing unit (3) is adapted to take into
account said consolidated data while generating an output

signal for the output transducer (7).

12. The hearing system of claim 11, wherein a low power
technology is used for the transmission channel, such as

Bluetooth standard or inductive coupling.

13. The hearing system of claim 11 or 12, wherein the
transmission channel is adapted to continuously transmit
consolidated data from the auxiliary device (21) to the

hearing device (1).

14. The hearing system of one of the claims 11 to 13,
wherein the auxiliary device (21) is a smartphone or a

remote control.



WO 2016/037664 PCT/EP2014/069523

_1/4_

Fig. 1

14

A3

Fig. 2



WO 2016/037664 PCT/EP2014/069523

_2/4_

eojole)

oo

Fig. 3a
\/116 /(g
OO0
\
\
20 \-(\x/,
X ="
n

Fig. 3b



WO 2016/037664 PCT/EP2014/069523

AS

2/
Fig. 4
< 20
of &
~ 'T s
~ & 7
~ 2 s/
> s
.l. \\ /
Aty
oy T )3
Ao

Fig. 5a



WO 2016/037664 PCT/EP2014/069523

_4/4_

Fig. 5b



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2014/069523

A. CLASSIFICATION OF SUBJECT MATTER

INV. HO4R25/00
ADD. G1OL15/25

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

HO4R G1OL

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data, COMPENDEX

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2010/135500 Al (DERLETH RALPH PETER 1,2,4,5,
[CH] ET AL DERLETH RALPH P [CH] ET AL) 7,10-14
3 June 2010 (2010-06-03)
Y paragraphs [0024] - [0037], [0054], 3,6,8
A [0055] 9
Y US 2002/103649 Al (BASSON SARA H [US] ET 3,6,8
AL) 1 August 2002 (2002-08-01)
paragraph [0009] - paragraph [0046];
figures 1, 2
Y US 2008/260189 Al (SCHOBBEN DANIEL WILLEM 3
ELISABETH [NL])
23 October 2008 (2008-10-23)
paragraph [0061] - paragraph [0062]
_/ -

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

13 May 2015

Date of mailing of the international search report

22/05/2015

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Joder, Cyril

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2014/069523

C(Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

PAUL L GIBSON ET AL: "Multi-microphone
adaptive array augmented with visual
cueing",

PROCEEDINGS OF THE ANNUAL INTERNATIONAL
CONFERENCE OF THE IEEE ENGINEERING IN
MEDICINE AND BIOLOGY SOCIETY, EMBS - 2012,
28 August 2012 (2012-08-28), pages
1000-1003, XP032463087,

ISSN: 1557-170X, DOI:
10.1109/EMBC.2012.6346102

Abstract, Section II

1-14

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2014/069523
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2010135500 Al 03-06-2010  EP 2123114 A2 25-11-2009
US 2010135500 Al 03-06-2010
WO 2007063139 A2 07-06-2007
US 2002103649 Al 01-08-2002  NONE
US 2008260189 Al 23-10-2008  CN 101300897 A 05-11-2008
EP 1946610 A2 23-07-2008
JP 2009514312 A 02-04-2009
US 2008260189 Al 23-10-2008
WO 2007052185 A2 10-05-2007

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - wo-search-report
	Page 29 - wo-search-report
	Page 30 - wo-search-report

