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System comprising an audio device and a mobile device for displaying information

concerning the audio device

The invention relates to a system comprising an audio device, such as a hearing instrument or
an accessory device of a hearing instrument, and a mobile device, such as a smartphone,
having a display for displaying information concerning the audio device; the invention also

relates to a method of operating such system.

User guides and other support marketing tools of audio device products are often not read,
while specific user questions typically need to be answered at specific, sometimes unexpected
moments in time. Such questions may be related to normal usage when the user has to

become familiar with the product, to trouble shooting, or to alternative or new products.

There may also occur cases in which the user has no questions but the product offers more
options than known to the user, or that other information may be beneficial to the user. A
convenient presentation of product information is particularly important for complex products

having many different usage options.

EP 2 256 650 Al relates to a mobile terminal having a display for displaying information of a
manual or a repair guide of an object device and a camera for capturing an image of the object
device to be repaired; the terminal is able to recognize the object device from an image taken
by the camera and determines whether a respective manual or repair guide exists in the
memory of the mobile terminal. A controller may obtain the manual or repair guide from an
external server if the manual or repair guide does not exist in the memory. The mobile
terminal may be a smartphone or similar device. Examples of the object device are a
telephone system, a photo camera, a TV set or a HiFi system. Information obtained from the
manual or repair guide may be displayed by means of an augmented reality program in such a
mannet that a certain instruction or information is displayed within an image of the object

device taken by the camera of the mobile terminal.

EP 2432 209 Al relates to a mobile device, such as a smartphone, comprising a camera for
capturing an image and a display for displaying the image and additional information about
the image, wherein the information to be displayed is selected according to a classification of
the object, such as with regard to its geégraphic location as determined from GPS-signals or

the type of building as determined from analyzing the image of the object.
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It is an object of the invention to provide for a system comprising an audio device, wherein
information related to the use of the audio device is presented to the user in a particularly
convenient and efficient manner. It is a further object of the invention to provide for a

corresponding method of operating such system.

According to the invention, these objects are achieved by a system as defined in claim 1 and a

method as defined in claim 22.

The information is beneficial in that, by storing use data concerning the use of the audio
device, transmitting such use data from the audio device to the mobile device and by selecting
the information concerning the audio device to be displayed in the display of the mobile
device according to the use situation and/or use history of the audio device as determined
from the transmitted use data, information concerning the audio device can be presented to
the user of the audio device in a personalized way, so that only information which is actually
relevant to the user in a specific use situation is presented, without confusing or boring the
user with information he or she does not need in the moment; in particular, such personalized
presentation of information prevents the user from being bored with features or use cases or
information the user already knows or which are not relevant in the current context or which
are too complex at the specific moment in time for the user. Further, the user may be provided
not only with use instructions but also with other relevant information in a personalized way,
such as information concerning use, new features, updates, new products, background

information, testimonials, links to forums and blogs etc.

Preferably, the mobile device comprises a camera and is adapted to identify the audio device
and/or components of the audio device based on image data provided by the camera, in

particular by analyzing the shape of the audio device or the respective component.

Alternatively or in addition, the audio device may be adapted to transmit identification data

via the wireless communication interface to the mobile device.

The audio device typically is a hearing instrument device, a hearing assistance device, an
auditory prosthesis device or an accessory device of such devices. According to one example,

the audio device is a wireless microphone unit or a wireless audio signal streaming device.

Preferably, the audio device comprises at least one sensor, such as an accelerometer or a

microphone, for determining a present use situation.
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Preferably, the wireless communication interface is a Bluetooth interface.

Typically, the logged use data comprise at least one of the last use of the audio device, the
present auditory scene as sensed by the audio device, the present use mode of the audio
device, the connectivity with other devices, the type of interaction with other devices, and the

type of other devices connected to the audio device.

Typically, the mobile device is a smartphone or a tablet computer and comprises an interface

from external data base for obtaining information concerning the audio device.

Preferably, the mobile device comprises at least one sensor for determining the present use
situation of the mobile device, such as a GPS sensor or a real-time clock, wherein the
information concerning the audio device to be displaced, is selected not only according to the
use situation and/or use history of the audio device as determined from the use data logged in
the audio device, but also according to the determined present use situation of the mobile
device and/or a history of determined use situations of the mobile device. Taking into account
also use data of the mobile device may improve the personalized presentation of the
information concerning the audio device, since the mobile device, on the one hand, is aware
of which information already has been presented to a user in the past and, on the other hand,
the mobile device typically is used in close proximity to the audio device, so that the use
situations of the audio device and the mobile device typically are very similar or identical,
such as with regard to the geographic position, the time, the date, the acoustic environment,

the temperature, the humidity, etc.

Typically, the information displayed by the mobile device includes instruction videos,
instruction pictures and text messages. Preferably, real-time images of the audio device taken
by the camera of the mobile device may be combined with text messages concerning the use

of the audio device in order to implement an augmented reality feature.

Further, information concerning the audio device to be displayed by the mobile device may
include information concerning the status of the audio device or warning messages, such as
service reminders, battery lifetime messages, firmware update reminders and device

malfunction messages.

Hereinafter, examples of the invention will be illustrated by reference to the attached

drawings, wherein:
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Fig. 1 is a schematic block diagram of an example of a system according to
the invention; and

Fig. 2 is a perspective view of an example of a system according to the

invention.

Fig. 1 is a block diagram of an example of a system according to the invention, comprising an
audio device 10 and a mobile device 12, which may exchange data via a wireless data link 16
established by a wireless communication interface 18 of the audio device 10, comprising a
transceiver 20 and an antenna 22, and a wireless communication interface 24 of the mobile

device 12, comprising a transceiver 26 and an antenna 28,

The audio device 10 comprises at least one sensor for determining a present use situation,
such as an accelerometer 30 and/or a microphone 32. The audio device 10 further comprises a
signal processing unit 34 and a memory 36 which is connected to the signal processing unit
34, the microphone 32, the memory 36 and the communication interface 18. The use situation
sensors 30, 32 provide their signals to the data processing unit 34 which generates
corresponding use data which are stored in the memory 36 in order to implement a data

logging feature.

Depending on its type, the audio device 10 may include additional components, such as a
loudspeaker or other audio output transducer 38 (indicated in dashed lines in Fig. 1) in case
that the audio device 10 is a hearing instrument, a hearing assistance device or an auditory
prosthesis device; in this case the data processing unit 34 would be designed to process the
audio signals captured by the microphone 32 (or captured by additional microphones not
shown in Fig. 1). In case that the audio device 10 is an accessory device, such as a wireless
microphone, it may include a wireless interface 40 comprising a transceiver 42 and an antenna
44 for transmitting audio signals/audio data via a wireless link 46 to the (main) audio device
48, which may be a hearing instrument device, a hearing assistance device or an auditory
prosthesis device (in case that the audio device 10 is a wireless microphone, the link 46
typically would be a 2.4 GHz digital link; in case that the audio device 10 is an audio
streaming device, the link 46 typically would be an inductive link). Alternatively, the
communication interfaces 18 and 40, which are shown as separate units in Fig. 1, may be

implemented as a single communication interface.
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The mobile devicé 12 comprises a camera 50, a data processing unit 52 and a display 54
typically, it will also include a loudspeaker 56. The mobile device 12 may also include
sensors like a GPS sensor 58, a real-time clock 60 and a microphone 62 in order to determine
a use situation of the mobile device 12. The mobile device 12 also may include a memory 64
and a communication interface 66 to an external database 68 containing information
concerning the audio device 10. Typically, the database 68 is accessed via the internet, with
the interface 66 typically being a wireless interface. The memory 64 may be used for storing
information concerning the audio device 10 as retrieved from the database 68 and for storing
use data concerning the use of the mobile device 12 according to the signals provided by the

use sitnation sensors 58, 60, 62.

The mobile device 12 typically is a smartphone or a tablet computer and may be provided
with a specific software (an “app”) which may be the same for all users of the audio device
10, i.e. for all mobile devices 12 which are to be used with the audio device 10, including
different types of mobile devices 12, or even for different audio devices 10. For example, the
user may access the specific software by reading a QR code (which may be found, for
example, on the package of the audio device 10) or a URL code or via a company website /

web address or social media.

The specific software may trigger the camera 50 in order to take pictures of the audio device
10, and the data processing unit 52 will identify the audio device 10 or components of the
audio device 10 (such as a certain button) based on image data provided by the camera 50,
typically by analyzing the shape of the audio device 10 or the shape of the respective

component.

Alternatively or in addition, in particular if different types of the audio device 10 look
identical or very similar, the audio device 10 may transmit information concerning its type via

the wireless communication link 16 to the mobile device 12.

As a next step, the mobile device 12 will read logged data concerning the use of the audio
device 10 via the wireless link 16 from the audio device 10; in addition, status information

may be obtained by the mobile device 12 via the wireless link 16 from the audio device 10.

As a further step, information concerning the audio device 10 is selected according to the use
situation and/or use history of the audio device 10 as determined from the transmitted logged

data (and transmitted present status information data). In addition, also data concerning the
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present use situation or history of use situations of the mobile device 12 (as provided by the
sensors 38, 60, 62 and/or stored in the memory 64) may be taken into account when selecting
the information conceming the audio device 10. The selected information then is displayed on

the display 54, optionally together with sound provided by the speaker 56.

For example, an appropriate video or text will appear on the display 54 according to such
information selection; in addition, corresponding audio information may be presented to the
user by the audio device 10 which is supplied with respective audio data from the mobile
device 12 via the link 16. The user may have the possibility to select the most interesting one
if there is more than one relevant video or guide. For example, if it is the first time that the
audio device 10 has been turned on, then a user guide or help video about how to switch on
the audio device 10 may be shown on the display 54. Alternatively, if it is the first time that a
connection has been detected or a new scenario is encountered, then the corresponding help
video may be shown on the display 54. In particular, if a certain use case has not been
encountered yet in the logged data (like connecting the audio device 10 to a multimedia
source or connecting the audio device 10 to other device, like in a network of several wireless
microphones, or using the audio device 10 in certain standard ways), the mobile device 12
will show the appropriate use case and explain to the user how and where to use the audio

device 10 and where the potential benefit could be.

Apart from taking into account the use history of the audio device 10 by considering the
logged data, the representation of the information by the mobile device 12 also may be steered
by the actual context in which the audio device 10 is used, such as the acoustic landscape, the

time of the day, the season, the GPS coordinates, or accelerometer data.

Preferably, the information concerning the audio device 10 is provided in an "augmented
reality” manner, i.e. the reality on the display 56 (namely the image of the audio device 10 as
taken by the camera 50) is augmented with additions in the form of text, videos, interactive
elements, animations, sound samples, etc., with the augmented reality being modelled and

customized in accordance with the use history and/or the present status of the audio device 10.

Further, the mobile device 12 could be used to inform the user about available firmware
upgrades of the audio device 10 or to inform the user if something does not work properly,
like reduced battery autonomy after a certain amount of charging cycles, and to advise the

user to have the battery replaced.
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Information available on the mobile device 12 may be used for further personalizing the setup
of the audio device 10. For example, time {riggered popups may appear on the mobile device
12 without manually starting the specific software concerning the audio device 10, which
popups may provide, for example, news, information on the product, or start of a training
session. In addition, GPS data obtained by the mobile device 12 and/or the language selection
of the mobile device 12 may be used for automatically adjusting corresponding settings of the

audio device 10.

Further, a user may be enabled to configure settings depending on a current mode of operation
of the audio device 10 based on information provided by the mobile device 12. For example,
when the audio device 10 is operating at a certain zoom mode or beamforming mode, the
mobile device 12 may show the user corresponding setups, so that the user may change the
setup within this mode. According to another example, when music is streamed to the audio
device 10, the user may be shown the parameters related to music streaming, so that the user

may configure the streaming accordingly.

Moreover, the mobile device 12 may provide the user with personalized information, based

on the logged use data, concerning other products similar to the audio device 10.

The mobile device 12 also could provide for links to relevant websites, forums, testimonials,
news, etc. in a personalized manner based on the logged use data. Further, seasonal
information about how the audio device 10 may be used in summer, at Christmas, etc. may be

provided by the mobile device 12 based on the present date.

In case that the mobile device 12 is connected via the interface 66 to the database 68,
information can be updated at any time (with the information being stored in the memory 64

for off-line use of the mobile device 12).

The mobile device 12 also may provide for share buttons to share the augmented reality
content on social media, so that other persons can see the content in a social media adapted
format, and other persons can easily access the application. The mobile device 12 may
provide for service reminders based on the serial number of the audio device 10 and the date
of purchase. Further, the mobile device 12 may provide for information how to clean and care

for the audio device 10.

While the logged use data is stored typically on the audio device, it may alternatively or in

addition be stored on an external database (such as a server accessible via the internet).
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However, 1n this case there should be a secure connection between the user's mobile device 12

and the logged data on the server.
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Claims
A system comprising

an audio device (10) having a wireless communication interface (18} and a memory (36)
for storing use data concerning the present or previous use of the object audio device

obtained by data logging; and

a mobile device (12) having
a wireless communication interface (24) for data exchange with the audio device,
a display (54) for displaying information concerning the audio device, and

a data processing unit (52) for selecting the information concerning the audio device
to be displayed according to the use situation and/or use history of the audio device
as determined from logged use data transmitted from the audio device via the

wireless communication interface.

The system of claim 1, wherein the mobile device (12) comprises a camera (50), the
mobile device being adapted to identify the audio device (10) and/or components of the

audio device based on image data provided by the camera.

The system of claim 2, wherein the mobile device (12) is adapted to identify the andio

device (10) by analyzing the shape of the audio device.

The system of claim 2 or 3, wherein the mobile device (12) is adapted to identify
components of the audio device (10) by analyzing the shape of the components of the

audio device.

The system of one of the preceding claims, wherein the audio device (10) is adapted to
transmit identification data via the wireless communication interface (18, 24) to the

mobile device (12).

The system of one of the preceding claims, wherein the audio device (10) is a hearing
mstrument device, hearing assistance device, an auditory prosthesis device or an
accessory device of a hearing instrument device, a hearing assistance device, or an

auditory prosthesis device.
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The system of claim 6, wherein the audio device (10) is a wireless microphone unit or

wireless audio signal streaming device.

The system of one of the preceding claims, wherein the audio device (10) comprises at

least one sensor (30, 32) for determining a present use situation.

The system of claim 8, wherein the at least one sensor comprises at least one of an

accelerometer (30) and a microphone (32).

The system of one of the preceding claims, wherein the wireless communication

interface (18, 24) is a Bluetooth interface.

The system of one of the preceding claims, wherein the logged use data comprise at
least one of the last use of the audio device (10), the present auditory scene as sensed by
the audio device, the present use mode of the audio device, the connectivity with other
devices (48), the type of interaction with other devices, and the type of other devices

connected to the audio device.

The system of one of the preceding claims, wherein the mobile device (12) is a

smartphone or a tablet computer.

The system of claim 8, wherein the mobile device (12) comprises an interface (66) to an
external data base (68) for obtaining information concerning the object device to be

displayed.
The system of claim 13, wherein the interface (66) is an internet access interface.

The system of one of the preceding claims, wherein the mobile device (12) comprises at
least one sensor (58, 60, 62) for determining a present use situation of the mobile

device.

The system of claim 15, wherein the at least one sensor comprises at least one of a GPS

sensor (58) and a real time clock (60).

The system of one of claims 15 and 16, wherein the data processing unit (52) is adapted
to select the information concerning the audio device (10) to be displayed according to
the use situation and/or use history of the audio device as determined from logged use

data transmitted from the audio device via the wireless communication interface (18,
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24) and the determined present use situation of the mobile device (12) and/or a history

of determined use situations of the mobile device.

The system of one of the preceding claims, wherein the information concemning the
audio device (10) to be displayed by the mobile device (12) includes at least one of use

instruction videos, use instruction pictures and text messages.

The system of one of the preceding claims, wherein the information concerning the
audio device (10) to be displayed by the mobile device (12) includes information

concerning the status of the audio device.

The system of one of the preceding claims, wherein the information concerning the

audio device (10) to be displayed by the mobile device (12} includes warning messages.

The system of claim 20, wherein the information concerning the audio device (10) to be
displayed by the mobile device (12) includes at least one of service reminders, battery

lifetime messages, firmware update reminders, and device malfunction messages.

The system of one of the preceding claims, wherein the mobile device is adapted to
display information concerning the audio device (10) simultaneously with a real-time

image of the audio device obtained by a camera (50) of the mobile device (12).

A method of operating a system comprising an audio device (10) and a mobile device

(12), the method comprising:

logging data concerning the present or previous use of the object device and storing the

logged data,
identifying, by the mobile device, the audio device,

accessing the logged data by the mobile device, retrieving, by the mobile device,
information concerning the audio device, selecting, by the mobile device, information
concerning the object device according to the use situation and/or use history of the
audio device as determined from the logged data, and displaying, by the mobile device,

the selected information concerning the audio device.

The method of claim 23, wherein the logged data is stored in a memory (36) of the
audio device, and the logged data is transmitted from the audio device to the mobile

device (12) via a wireless communication link (16).
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The method of claim 23, wherein the logged data is stored in data base (68) external to
the audio device (10), and the logged data is transmitted from the external data base to

the mobile device (12).

The method of one of claims 23 to 25, wherein the audio device (10) is identified by
taking an image of the audio device by a camera (50) of the mobile device (12) and

analyzing the image of the object device.

The method of one of claims 23 to 26, wherein the information concerning the audio

device (10} is retrieved from a database (68) via the internet.

The method of one of claims 23 to 27, wherein a present use situation of the mobile
device (12} is determined by the mobile device, and wherein the determined present use
situation of the mobile device and/or a history of determined use situations of the
mobile device is taken into account when selecting said information concerning the

audio device (10).

The method of one of claims 23 to 28, wherein user of the audio device (10) is enabled
to manually adjust a setting of the audio device concerning the present use situation
based on information provided by the mobile device (12} concerning the present use

situation of the audio device.
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