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DESCRIPTION

TECHNICAL FIELD

[0001] This document relates generally to hearing assistance systems and more particularly
to methods and apparatus for advertisement supported hearing assistance devices.

BACKGROUND

[0002] Modem hearing assistance devices, such as hearing aids, are electronic instruments
worn in or around the ear that compensate for hearing losses of hearing-impaired people by
specially amplifying sound. Hearing aids typically include transducers and specialized circuitry
for processing and enhancing sound, and can be monetarily expensive.

[0003] Previous attempts at producing a reduced cost or "economy" hearing aid include
reducing the bill of sale by using an older and less expensive integrated circuit platform, having
reduced memory capacity, and running a reduced set of signal processing algorithms or a
reduced feature set. Such economy hearing aids may achieve the price point required by the
user, but the user does not receive a full featured hearing aid. The document US
2005/0020210 A1 discloses a method of operating a hearing aid for a user, the method
comprising receiving an advertisement for a product or service using the hearing aid, storing
the advertisement in a memory of the hearing aid, and programmably playing the
advertisement using a receiver of the hearing aid.

[0004] Accordingly, there is a need in the art for improved systems and methods for providing
hearing assistance devices at a reduced cost.

SUMMARY

[0005] The invention is defined by independent claims 1 and 10. Preferred embodiments are
defined in the dependent claims. Disclosed herein, among other things, are systems and
methods for advertisement supported hearing assistance devices. One aspect of the present
subject matter includes a method of operating a hearing assistance device for a user. An
advertisement for a product or service is received using the hearing assistance device, and the
advertisement is programmably played using a receiver of the hearing assistance device.
Various embodiments include logging data using the hearing assistance device, determining
optimal parameter settings for the hearing assistance device based on the logged data, and
playing an advertisement for the user related to the optimal parameter settings.

[0006] One aspect of the present subject matter includes a hearing assistance system
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including a hearing assistance device for a user. The system includes a memory configured to
store an advertisement for a product or service, and a receiver configured to play sounds for
the user. A processor is configured to programmably play the advertisement using the receiver,
according to various embodiments. In various embodiments, playing the advertisement
includes coordinating the advertisement with a display on a screen of a cellular telephone.

[0007] This Summary is an overview of some of the teachings of the present application and
not intended to be an exclusive or exhaustive treatment of the present subject matter. Further
details about the present subject matter are found in the detailed description and appended
claims. The scope of the present invention is defined by the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008]

FIG. 1 is a block diagram of a system for an advertisement supported hearing assistance
device, according to various embodiments of the present subject matter.

FIG. 2 illustrates an advertisement supported receiver-in-canal (RIC) hearing assistance
device, according to various embodiments of the present subject matter.

FIG. 3 illustrates a block diagram of a wireless advertisement supported hearing assistance
system, according to various embodiments of the present subject matter.

FIG. 4 illustrates a system including an advertisement supported hearing assistance device
and a remote device, according to various embodiments of the present subject matter.

FIG. 5 illustrates a flow diagram of a method for operating an advertisement supported hearing
assistance device, according to various embodiments of the present subject matter.

DETAILED DESCRIPTION

[0009] The following detailed description of the present subject matter refers to subject matter
in the accompanying drawings which show, by way of illustration, specific aspects and
embodiments in which the present subject matter may be practiced. These embodiments are
described in sufficient detail to enable those skilled in the art to practice the present subject
matter. References to "an", "one", or "various" embodiments in this disclosure are not
necessarily to the same embodiment, and such references contemplate more than one
embodiment. The following detailed description is demonstrative and not to be taken in a

limiting sense. The scope of the present subject matter is defined by the appended claims.
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[0010] The present detailed description will discuss hearing assistance devices using the
example of hearing aids. Hearing aids are only one type of hearing assistance device. Other
hearing assistance devices include, but are not limited to, those in this document. It is
understood that their use in the description is intended to demonstrate the present subject
matter, but not in a limited or exclusive or exhaustive sense.

[0011] Hearing aids typically include transducers and specialized circuitry for processing and
enhancing sound, and can be monetarily expensive. Previous attempts at producing a reduced
cost or "economy" hearing aid include reducing the bill of sale by using an older and less
expensive integrated circuit platform, having reduced memory capacity, and running a reduced
set of signal processing algorithms or a reduced feature set. Such economy hearing aids may
achieve the price point required by the user, but the user does not receive a full featured
hearing aid.

[0012] Disclosed herein, among other things, are systems and methods for advertisement
supported hearing assistance devices. One aspect of the present subject matter includes a
method of operating a hearing assistance device for a user. An advertisement for a product or
service is received using the hearing assistance device, and the advertisement is
programmably played using a receiver of the hearing assistance device. Various embodiments
include logging data using the hearing assistance device, determining optimal parameter
settings for the hearing assistance device based on the logged data, and playing an
advertisement for the user related to the optimal parameter settings. In various embodiments,
playing the advertisement includes coordinating the advertisement with a display on a screen
of a cellular telephone. The advertisement is location-based, using the user's determined
location to update and play the advertisement in an embodiment.

[0013] The present subject matter includes a method for delivering audible advertisements to
a hearing aid user. One potential benefit of the present subject matter includes that, in
exchange to listening to the advertisements, the hearing aid user is able to purchase the
hearing aid at a reduced cost and/or receive additional hearing aid features at no additional
cost. Thus, the present subject matter makes it possible to further lower the cost to the
customer of existing economy style hearing aids. In addition, existing customers may be able
to obtain additional hearing aid features without incurring additional monetary cost.

[0014] Various embodiments of the present subject matter replace some of the existing
hearing aid audio indicators, such as the startup tone that is played when a new battery is
inserted, with audible product or service advertisements. These advertisements could be for
hearing aid manufacturer products or services, audiologist services, or products and services
from non-hearing aid related companies, in various embodiments. According to various
embodiments, the hearing aid is programmed to automatically play an advertisement
periodically, or play an advertisement when a particular event occurs. For example, the hearing
aid detects when it is initially placed in the user's ear and subsequently plays an audible pre-
recorded advertisement such as "Shop your nearest car dealer for a Buick today!" or "Visit
starkey.com to see the latest in product offerings." By agreeing to periodically listen to
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advertisements played by the hearing aid, the customer could become eligible for a reduced
priced hearing aid, in various embodiments.

[0015] According to various embodiments, multiple new advertisements could be programmed
into the hearing aid memory each time the user visits the audiologist. This would ensure that
advertisements remain relevant and do not become stale or repetitive. In one embodiment,
wireless hearing aids periodically receive updated ads from wireless transmitters, such as
wireless hearing aid programmers, smartphones, or other internet enabled devices as shown
in FIG. 4, for example. If the hearing aid or advertisement delivery system is aware of the
user's position (such as by a global positioning system or GPS), then location-relevant ads
could be delivered, such as coupons for a nearby restaurant. In various embodiments,
smartphone compatible hearing aids could also coordinate audible ads played to the user
through the hearing aid with the visual display of ads on a smartphone screen. This extra
information displayed on the smartphone would provide a mechanism for the user to learn
more about the advertisement and direct them to the advertiser's website, for example.

[0016] Advertisements can be delivered to the hearing aid in a variety of ways. In various
embodiments, advertisements are delivered to the hearing aid during manufacture of the
hearing aid, while the user is at the audiologist office for a fitting or checkup, over a wired
interface and/or over a wireless interface. According to various embodiments, advertisements
can be stored in hearing aid memory. Several different advertisements can be stored
simultaneously, in an embodiment. The selection of an advertisement to play can be pre-
determined or random, in various embodiments. In an embodiment, the playback of an
advertisement in hearing aid memory does not require the involvement of non-hearing aid
hardware, making it less likely the user can prevent the hearing aid from playing an
advertisement.

[0017] According to various embodiments, advertisements can be streamed to the hearing
aid. Streaming an advertisement over a wireless connection does not require free memory
space in the hearing aid to store the full advertisement, in an embodiment. The content of
streamed advertisements is updated based on: user location, time of day, and user activity
according to the invention. According to various embodiments, the playback of advertisements
can occur at random and/or in sync with an event such as: power up of the hearing aid,
insertion of the hearing aid, change of hearing aid memory, after a fixed or programmable time
delay, upon connection with a wireless device, when the user enters a specific physical location
(if in communication with wireless transmitter with GPS and/or an internet connection, such as
a smartphone), and/or upon the detection by the hearing aid of specific sounds, spoken
phrases, or key words.

[0018] FIG. 1 is a block diagram of a system for an advertisement supported hearing
assistance device 100, according to various embodiments of the present subject matter. The
system includes a memory 108 configured to store an advertisement for a product or service,
and a receiver 106 configured to play sounds for the user. A processor 102 is configured to
programmably play the advertisement using the receiver, according to various embodiments.
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In various embodiments, the system includes a microphone 104 to detect acoustic signals.
According to various embodiments, in exchange for agreeing to listen to an agreed quantity of
the advertisements, the hearing aid user is able to purchase the hearing aid(s) at a reduced
cost.

[0019] FIG. 2 Iillustrates an advertisement supported receiver-in-canal (RIC) hearing
assistance device, according to various embodiments of the present subject matter. FIG. 2
demonstrates one embodiment with a RIC design, and it is understood that other types of
hearing assistance devices may be employed without departing from the scope of the present
subject matter. The illustrated hearing assistance device includes wireless communication
capability. In various embodiments, the hearing assistance device 210 includes a first housing
221, a second housing 228 and a cable assembly 223 that includes conductors, which connect
electrical components such as hearing assistance electronics 205 enclosed in the first housing
221 to electrical components such as speaker (also known as a "receiver" as used in hearing
aid parlance) 207 enclosed within second housing 228. In one embodiment, first housing 221
includes signal processing electronics in communication with the wireless transceiver 206 to
perform various signal processing. In various embodiments, at least one of the first housing
221 and the second housing 228 includes at least one microphone to capture the acoustic
waves that travel towards a user's ears. In the illustrated embodiment, the first housing 221 is
adapted to be worn on or behind the ear of a user and the second housing 228 is adapted to
be positioned in an ear canal 230 of the user. Various embodiments of the hearing assistance
electronics 205 include a processor and a memory, where the memory is configured to store
advertisements and the processor is configured to programmably play the advertisements
using the receiver 207.

[0020] In various embodiments, such as in behind-the-ear devices, hearing assistance
electronics 205 is in communications with a receiver in first housing 221. In such embodiments,
a hollow sound tube is used to transmit sound from the receiver in the behind-the-ear or over-
the-ear device to an earpiece 228 in the ear. Thus, in the BTE application, BTE housing 221 is
connected to a sound tube 223 to provide sound from the receiver to a standard or custom
earpiece 228. In such BTE designs, no receiver is found in the earpiece 228. In various
embodiments, the first housing 221 is a housing adapted to be worn on the ear of a user, such
as, an on-the-ear (OTE) housing or a behind-the-ear (BTE) housing. In various embodiments,
the second housing 228 includes an earmold. In various embodiments, the second housing
228 includes an in-the-ear (ITE) housing. In various embodiments, the second housing 228
includes an in-the-canal (ITC) housing. In various embodiments, the second housing 228
includes a completely-in-the-canal (CIC) housing. In various embodiments the second housing
228 includes an earbud. In various embodiments, the receiver 207 is placed in the ear canal of
the wearer using a small nonocclusive housing. Other earpieces are possible without departing
from the scope of the present subject matter.

[0021] FIG. 3 illustrates a block diagram of a wireless advertisement supported hearing
assistance system, according to various embodiments of the present subject matter. In various
embodiments, the hearing assistance device 310 includes a first housing 321, an acoustic
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receiver 302, positioned in or about the ear canal 330 of a wearer and conductors 323
coupling the receiver 302 to the first housing 321 and the electronics enclosed therein. The
electronics enclosed in the first housing 321 includes a microphone 304, hearing assistance
electronics 305, a wireless communication transceiver 306 and an antenna 307. In various
embodiments, the hearing assistance electronics 305 includes at least one processor and
memory components. The memory components store advertisements for products or services,
in various embodiments. The advertisements can be programmed into the memory during
manufacture of the device, during fitting or follow up appointments with an audiologist, or can
be stored or updated via a remote device (such as in FIG. 4) using a wired connection or using
a wireless connection to the wireless transceiver 306. The memory components also store
program instructions for the at least one processor. The program instructions include functions
allowing the processor and other components to process audio received by the microphone
304 and transmit processed audio signals to the receiver 302. The receiver emits the
processed audio signal as sound in the user's ear canal. In various embodiments, the hearing
assistance electronics includes functionality to amplify, filter, limit, condition or a combination
thereof, the sounds received using the microphone 304. In the illustrated embodiment of FIG.
3, the wireless communications transceiver 306 is connected to the hearing assistance
electronics 305 and the conductors 323 connect the hearing assistance electronics 305 and
the speaker 302.

[0022] FIG. 4 illustrates a system 40 including an advertisement supported hearing assistance
device and a remote device, according to various embodiments of the present subject matter.
A remote device 13 has internal electronics 15 which are native to the remote device 13, in an
embodiment. Communications 1 between remote device 13 and hearing aids 8 may be
conducted over wired, wireless or combinations of wired and wireless connections. Remote
device 13 is shown as a cellular phone, however, it is understood that remote device 13 may
be any variety of computer, including, but not limited to, a cellular telephone, such as a
smartphone or iPhone, a global positioning system (GPS) device, a personal digital assistant
(PDA), an iPod, a hearing aid programmer, or other type of mobile device or computer. It is
further understood that hearing aids 8 are shown as completely-in-the-canal (CIC) hearing
aids, but that any type of devices, including but not limited to, in-the-ear (ITE), behind-the-ear
(BTE), receiver-in-the-canal (RIC), cochlear implants, headphones, and hearing assistance
devices generally as may be developed in the future may be used without departing from the
scope of the present subject matter. It is further understood that a single hearing aid may be
used and thus, the present subject matter is not limited to dual hearing aid applications.
Remote device 13 is shown as having a screen 14. The screen 14 is demonstrated as a liquid
crystal display (LCD), but it is understood that any type of screen may be used without
departing from the scope of the present subject matter. Remote device 13 also has various
input devices 9, including keys and/or a touch screen; however, it is understood that any input
device, including, but not limited to, a joystick, a trackball, or other input device may be used
without departing from the present subject matter. An input interface facilitates input from users
of the system. Inputs include, but are not limited to, pointer device, touch, voice, gesture, and
keyboard inputs. In various embodiments, the remote device 13 delivers new or updated
advertisements for products or services to the hearing aids 8 using communications 1. The
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hearing aids 8 play the advertisement in coordination with a related display on screen 14, in
various embodiments.

[0023] FIG. 5 illustrates a flow diagram of a method for operating an advertisement supported
hearing assistance device, according to various embodiments of the present subject matter.
Embodiments of the present subject matter include a method of operating a hearing assistance
device for a user, including receiving an advertisement for a product or service using the
hearing assistance device, and programmably playing the advertisement using a receiver of
the hearing assistance device. According to various embodiments, the present subject matter
provides for logging data using the hearing assistance device, at 505. At 510, optimal
parameter settings are determined for the hearing assistance device based on the logged
data. An advertisement is played for the user related to the optimal parameter settings, at 515.
Various embodiments of logging data include logging hypothetical data. Some examples of
such embodiments are found in, but not limited to, U.S. Patent No. 7,986,790, entitled
SYSTEM FOR EVALUATING HEARING ASSISTANCE DEVICE SETTINGS USING DETECTED
SOUND ENVIRONMENT, issued July 26, 2011, and U.S. Patent Application Serial No.
13/189,990, filed July 25, 2011. Based on the data logging result, the system can make a
recommendation (or advertisement) to the user of a feature of the device that is not yet
enabled, but could benefit the user, in various embodiments.

[0024] Various embodiments of the present subject matter support wireless communications
with a hearing assistance device. In various embodiments the wireless communications can
include standard or nonstandard communications. Some examples of standard wireless
communications include link protocols including, but not limited to, Bluetooth™, IEEE 802.11
(wireless LANs), 802.15 (WPANSs), 802.16 (WiMAX), cellular protocols including, but not limited
to CDMA and GSM, ZigBee, and ultra-wideband (UWB) technologies. Such protocols support
radio frequency communications and some support infrared communications. Although the
present system is demonstrated as a radio system, it is possible that other forms of wireless
communications can be used such as ultrasonic, optical, infrared, and others. It is understood
that the standards which can be used include past and present standards. It is also
contemplated that future versions of these standards and new future standards may be
employed without departing from the scope of the present subject matter.

[0025] The wireless communications support a connection from other devices. Such
connections include, but are not limited to, one or more mono or stereo connections or digital
connections having link protocols including, but not limited to 802.3 (Ethernet), 802.4, 802.5,
USB, SPI, PCM, ATM, Fibre-channel, Firewire or 1394, InfiniBand, or a native streaming
interface. In various embodiments, such connections include all past and present link
protocols. It is also contemplated that future versions of these protocols and new future
standards may be employed without departing from the scope of the present subject matter.

[0026] It is understood that variations in communications protocols, antenna configurations,
and combinations of components may be employed without departing from the scope of the
present subject matter. Hearing assistance devices typically include an enclosure or housing, a
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microphone, hearing assistance device electronics including processing electronics, and a
speaker or receiver. It is understood that in various embodiments the microphone is optional. It
is understood that in various embodiments the receiver is optional. Antenna configurations may
vary and may be included within an enclosure for the electronics or be external to an enclosure
for the electronics. Thus, the examples set forth herein are intended to be demonstrative and
not a limiting or exhaustive depiction of variations.

[0027] It is further understood that any hearing assistance device may be used without
departing from the scope and the devices depicted in the figures are intended to demonstrate
the subject matter, but not in a limited, exhaustive, or exclusive sense. It is also understood
that the present subject matter can be used with a device designed for use in the right ear or
the left ear or both ears of the user.

[0028] It is understood that the hearing aids referenced in this patent application include a
processor. The processor may be a digital signal processor (DSP), microprocessor,
microcontroller, other digital logic, or combinations thereof. The processing of signals
referenced in this application can be performed using the processor. Processing may be done
in the digital domain, the analog domain, or combinations thereof. Processing may be done
using subband processing techniques. Processing may be done with frequency domain or time
domain approaches. Some processing may involve both frequency and time domain aspects.
For brevity, in some examples drawings may omit certain blocks that perform frequency
synthesis, frequency analysis, analog-to-digital conversion, digital-to-analog conversion,
amplification, audio decoding, and certain types of filtering and processing. In various
embodiments the processor is adapted to perform instructions stored in memory which may or
may not be explicitly shown. Various types of memory may be used, including volatile and
nonvolatile forms of memory. In various embodiments, instructions are performed by the
processor to perform a number of signal processing tasks. In such embodiments, analog
components are in communication with the processor to perform signal tasks, such as
microphone reception, or receiver sound embodiments (i.e., in applications where such
transducers are used). In various embodiments, different realizations of the block diagrams,
circuits, and processes set forth herein may occur without departing from the scope of the
present subject matter.

[0029] The present subject matter is demonstrated for hearing assistance devices, including
hearing aids, including but not limited to, behind-the-ear (BTE), in-the-ear (ITE), in-the-canal
(ITC), receiver-in-canal (RIC), or completely-in-the-canal (CIC) type hearing aids. It is
understood that behind-the-ear type hearing aids may include devices that reside substantially
behind the ear or over the ear. Such devices may include hearing aids with receivers
associated with the electronics portion of the behind-the-ear device, or hearing aids of the type
having receivers in the ear canal of the user, including but not limited to receiver-in-canal (RIC)
or receiver-in-the-ear (RITE) designs. The present subject matter can also be used in hearing
assistance devices generally, such as cochlear implant type hearing devices and such as deep
insertion devices having a transducer, such as a receiver or microphone, whether custom
fitted, standard, open fitted or occlusive fitted. It is understood that other hearing assistance
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devices not expressly stated herein may be used in conjunction with the present subject
matter.

[0030] This application is intended to cover adaptations or variations of the present subject
matter. It is to be understood that the above description is intended to be illustrative, and not
restrictive. The scope of the present subject matter should be determined with reference to the
appended claims.
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Patentkrav

1. Fremgangsmade til at betjene et hgreapparat (8, 100, 210, 310) til en bruger,

hvilken fremgangsmade omfatter:

5 at modtage en reklame for et produkt eller en service under anvendelse af
hgreapparatet (8, 100, 210, 310);

at lagre reklamen i en hukommelse (108) af hgreapparatet (8, 100, 210,
310); og

at programmerbart afspille reklamen under anvendelse af en modtager

10 (106, 207, 302) af hgreapparatet (8, 100, 210, 310) ved detektion med
hgreapparatet (8, 100, 210, 310) af specifikke lyde, udtalte seetninger eller
nggleord, hvor indholdet af reklamen opdateres baseret pa brugerposition,
tidspunkt p& dagen og brugeraktivitet.

15 2. Fremgangsmaden ifglge krav 1, omfattende:
at logge data under anvendelse af hgreapparatet (8, 100, 210, 310);

at bestemme optimale parameterindstillinger for hgreapparatet (8, 100,
210, 310) baseret pa det loggede data; og

at afspille en reklame for brugeren relateret til de optimale
20 parameterindstillinger.

3. Fremgangsmaden ifglge krav 1 eller krav 2, hvor reklamen modtages tradlgst

fra en streamingindretning (13), hvilken inkluderer en mobiltelefon.

25 4. Fremgangsmaden ifglge et hvilket som helst af de foregaende krav, hvor at
afspille reklamen inkluderer at afspille reklamen ved opfyldelse af en

programmerbar betingelse.



10

15

20

25

DK/EP 2814265 T3

2

5. Fremgangsmaden ifglge krav 4, hvor den programmerbare betingelse
inkluderer detektion af placering af hgreapparatet (8, 100, 210, 310) i brugerens
gre.

6. Fremgangsmaden ifglge krav 4, hvor den programmerbare betingelse

inkluderer brugerens position.

7. Fremgangsmaden ifglge krav 6, omfattende at modtage og at lagre en
positionsrelevant reklame baseret p& brugerens position.

8. Fremgangsmaden ifglge krav 6, hvor at afspille reklamen inkluderer at afspille

en positionsrelevant reklame baseret pa brugerens position.

9. Fremgangsmaden ifglge et hvilket som helst af de foregdende krav, hvor at
afspille reklamen inkluderer at koordinere reklamen med en visning pa en skaerm
(14) af en mobiltelefon (13).

10. Hgreunderstgttelsessystem, der inkluderer et hgreapparat (8, 100, 210, 310)
til en bruger, hvor systemet omfatter:

en hukommelse (108) konfigureret til at lagre en reklame for et produkt

eller en service;

en modtager (106, 207, 302) konfigureret til at afspille lyde for brugeren;
0g

en processor (102) konfigureret til programmerbart at afspille reklamen
under anvendelse af modtageren (106, 207, 302) ved detektion med
hgreapparatet (8, 100, 210, 310) af specifikke lyde, udtalte saetninger eller
nggleord, hvor indholdet af reklamen opdateres baseret pa brugerposition,
tidspunkt pa dagen og brugeraktivitet.
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11. Systemet ifglge krav 10, hvor hukommelsen (108) er konfigureret til at logge
data under drift af hgreapparatet (8, 100, 210, 310), processoren (102) er
konfigureret til at bestemme optimale parameterindstillinger for hgreapparatet (8,
100, 210, 310) baseret p& det loggede data, og til at afspille en reklame for
brugeren relateret til de optimale parameterindstillinger.

12. Systemet ifglge krav 10 eller krav 11, hvor processoren (102) er konfigureret
til tilfeeldigt at afspille reklamen under anvendelse af modtageren (106, 207, 302).

13. Systemet ifglge krav 10 eller krav 11, hvor processoren (102) er konfigureret
til at afspille reklamen efter en programmerbar tidsforsinkelse.

14. Systemet ifglge krav 10 eller krav 11, hvor processoren (102) er konfigureret

til at afspille reklamen, ndr brugeren indtager en specifik fysisk position.

15. Systemet ifglge krav 10 eller krav 11, hvor processoren (102) er konfigureret
til at afspille reklamen ved forbindelse af hgreapparatet (8, 100, 210, 310) med
en tradlgs fjernindretning (13).
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