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Description

BACKGROUND

[0001] Hearing loss, which may be due to many differ-
ent causes, is generally of two types: conductive and
sensorineural. Sensorineural hearing loss is due to the
absence or destruction of the hair cells in the cochlea
that transduce sound signals into nerve impulses. Vari-
ous hearing prostheses are commercially available to
provide individuals suffering from sensorineural hearing
loss with the ability to perceive sound. One example of
a hearing prosthesis is a cochlear implant.
[0002] Conductive hearing loss occurs when the nor-
mal mechanical pathways that provide sound to hair cells
in the cochlea are impeded, for example, by damage to
the ossicular chain or the ear canal. Individuals suffering
from conductive hearing loss may retain some form of
residual hearing because the hair cells in the cochlea
may remain undamaged.
[0003] Individuals suffering from hearing loss typically
receive an acoustic hearing aid. Conventional hearing
aids rely on principles of air conduction to transmit acous-
tic signals to the cochlea. In particular, a hearing aid typ-
ically uses an arrangement positioned in the recipient’s
ear canal or on the outer ear to amplify a sound received
by the outer ear of the recipient. This amplified sound
reaches the cochlea causing motion of the perilymph and
stimulation of the auditory nerve. Cases of conductive
hearing loss typically are treated by means of bone con-
duction hearing aids. In contrast to conventional hearing
aids, these devices use a mechanical actuator that is
coupled to the skull bone to apply the amplified sound.
[0004] In contrast to hearing aids, which rely primarily
on the principles of air conduction, certain types of hear-
ing prostheses commonly referred to as cochlear im-
plants convert a received sound into electrical stimula-
tion. The electrical stimulation is applied to the cochlea,
which results in the perception of the received sound.
[0005] Many devices, such as medical devices that in-
terface with a recipient, have structural and/or functional
features where there is utilitarian value in adjusting such
features for an individual recipient. The process by which
a device that interfaces with or otherwise is used by the
recipient is tailored or customized or otherwise adjusted
for the specific needs or specific wants or specific char-
acteristics of the recipient is commonly referred to as
fitting. One type of medical device where there is utilitar-
ian value in fitting such to an individual recipient is the
above-noted cochlear implant. That said, other types of
medical devices, such as other types of hearing prosthe-
ses, exist where there is utilitarian value in fitting such to
the recipient.
[0006] The document US7630772B1 discloses rele-
vant prior art.

SUMMARY

[0007] The present invention is defined by claim 1. Pre-
ferred embodiments are defined by the dependent
claims. Further embodiments disclosed herein are for ex-
emplary purpose only and do not form part of the inven-
tion.
[0008] In accordance with an exemplary embodiment,
there is a hearing prosthesis, comprising a stimulation
device configured to implement a first functionality of the
hearing prosthesis corresponding to the providing of sen-
sory supplement to a recipient to evoke a sensory per-
cept, wherein the hearing prosthesis is configured to im-
plement a secondary functionality different from the first
functionality, and the hearing prosthesis is configured to
migrate the second functionality to a device remote from
the hearing prosthesis.
[0009] In accordance with another exemplary embod-
iment, there is a system, comprising a hearing prosthesis
including a stimulation device configured to be attached
to a recipient and configured to execute one or more func-
tions to evoke a hearing percept and a remote device
configured to be portable and configured to wirelessly
communicate with the hearing prosthesis, wherein the
remote device is configured to perform at least one func-
tion of the one or more functions of the hearing prosthesis
in lieu of the hearing prosthesis performing that function
and communicate the results of that one or more function
to the hearing prosthesis via the wireless communication
to enable the hearing prosthesis to evoke the hearing
percept.
[0010] In accordance with another exemplary embod-
iment, there is a method, comprising at least one of trans-
ferring to or simulating by a hearing prosthesis a first
functionality of a portable hand-held device having a cel-
lular telephone communication suite and at least one of
respectively executing or simulating the first functionality
by the hearing prosthesis.
[0011] In accordance with another exemplary embod-
iment, there is a portable hand-held device, comprising
a cellular telephone communication suite a hearing pros-
thesis functionality suite, wherein the hearing prosthesis
functionality suite is configured to at least one of perform
or simulate a functionality of a hearing prosthesis, the
portable hand-held device is configured to wirelessly
communicate with the hearing prosthesis.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Embodiments are described below with refer-
ence to the attached drawings, in which:

FIG. 1 is a perspective view of an exemplary hearing
prosthesis in which at least some of the teachings
detailed herein are applicable;

FIG. 2 presents an exemplary system including a
hearing prosthesis and a remote device in the form
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of a portable hand-held device;

FIG. 3A presents an exemplary functional arrange-
ment detailing communication between a hearing
prosthesis and a remote device;

FIG. 3B presents an exemplary functionality of a
black box of the remote device according to an ex-
emplary embodiment;

FIG. 3C presents an exemplary functionality of a
black box of the hearing prosthesis according to an
exemplary embodiment;

FIG. 3D presents an exemplary functional arrange-
ment detailing communication between black boxes
of the hearing prosthesis and a black box of the re-
mote device;

FIG. 4 presents an exemplary flowchart for an ex-
emplary algorithm according to an exemplary em-
bodiment;

FIG. 5 presents another exemplary flowchart for an-
other exemplary algorithm according to an exempla-
ry embodiment;

FIG. 6 presents another exemplary flowchart for an-
other exemplary algorithm according to an exempla-
ry embodiment;

FIG. 7 presents another exemplary flowchart for an-
other exemplary algorithm according to an exempla-
ry embodiment;

FIG. 8 presents another exemplary flowchart for an-
other exemplary algorithm according to an exempla-
ry embodiment;

FIG. 9 an exemplary functional schematic of an ex-
emplary hand held device according to an exemplary
embodiment; and

FIG. 10 presents another exemplary flowchart for
another exemplary algorithm according to an exem-
plary embodiment.

DETAILED DESCRIPTION

[0013] FIG. 1 is a perspective view of a cochlear im-
plant, referred to as cochlear implant 100, implanted in
a recipient, to which some embodiments detailed herein
and/or variations thereof are applicable. The cochlear
implant 100 is part of a system 10 that can include ex-
ternal components in some embodiments, as will be de-
tailed below. It is noted that the teachings detailed herein
are applicable, in at least some embodiments, to partially
implantable and/or totally implantable cochlear implants

(i.e., with regard to the latter, such as those having an
implanted microphone). It is further noted that the teach-
ings detailed herein are also applicable to other stimu-
lating devices that utilize an electrical current beyond co-
chlear implants (e.g., auditory brain stimulators, pace-
makers, etc.). Additionally, it is noted that the teachings
detailed herein are also applicable to other types of hear-
ing prosthesis, such as by way of example only and not
by way of limitation, bone conduction devices, direct
acoustic cochlear stimulators, middle ear implants, etc.
Indeed, it is noted that the teachings detailed herein are
also applicable to so-called hybrid devices. In an exem-
plary embodiment, these hybrid devices apply both elec-
trical stimulation and acoustic stimulation to the recipient.
Any type of hearing prosthesis to which the teachings
detailed herein and/or variations thereof that can have
utility can be used in some embodiments of the teachings
detailed herein.
[0014] In view of the above, it is to be understood that
at least some embodiments detailed herein and are var-
iations thereof are directed towards a body-worn sensory
supplement medical device (e.g., the hearing prosthesis
of FIG. 1, which supplements the hearing sense, even in
instances where all natural hearing capabilities have
been lost). It is noted that at least some exemplary em-
bodiments of some sensory supplement medical devices
are directed towards devices such as conventional hear-
ing aids, which supplement the hearing sense in instanc-
es where some natural hearing capabilities have been
retained, and visual prostheses (both those that are ap-
plicable to recipients having some natural vision capa-
bilities remaining and to recipients having no natural vi-
sion capabilities remaining). Accordingly, the teachings
detailed herein are applicable to any type of sensory sup-
plement medical device to which the teachings detailed
herein are enabled for use therein in a utilitarian manner.
In this regard, the phrase sensory supplement medical
device refers to any device that functions to provide sen-
sation to a recipient irrespective of whether the applicable
natural sense is only partially impaired or completely im-
paired.
[0015] The recipient has an outer ear 101, a middle
ear 105 and an inner ear 107. Components of outer ear
101, middle ear 105 and inner ear 107 are described
below, followed by a description of cochlear implant 100.
[0016] In a fully functional ear, outer ear 101 comprises
an auricle 110 and an ear canal 102. An acoustic pres-
sure or sound wave 103 is collected by auricle 110 and
channeled into and through ear canal 102. Disposed
across the distal end of ear channel 102 is a tympanic
membrane 104 which vibrates in response to sound wave
103. This vibration is coupled to oval window or fenestra
ovalis 112 through three bones of middle ear 105, col-
lectively referred to as the ossicles 106 and comprising
the malleus 108, the incus 109 and the stapes 111. Bones
108, 109 and 111 of middle ear 105 serve to filter and
amplify sound wave 103, causing oval window 112 to
articulate, or vibrate in response to vibration of tympanic
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membrane 104. This vibration sets up waves of fluid mo-
tion of the perilymph within cochlea 140. Such fluid mo-
tion, in turn, activates tiny hair cells (not shown) inside
of cochlea 140. Activation of the hair cells causes appro-
priate nerve impulses to be generated and transferred
through the spiral ganglion cells (not shown) and auditory
nerve 114 to the brain (also not shown) where they are
perceived as sound.
[0017] As shown, cochlear implant 100 comprises one
or more components which are temporarily or perma-
nently implanted in the recipient. Cochlear implant 100
is shown in FIG. 1 with an external device 142, that is
part of system 10 (along with cochlear implant 100),
which, as described below, is configured to provide pow-
er to the cochlear implant, where the implanted cochlear
implant includes a battery that is recharged by the power
provided from the external device 142.
[0018] In the illustrative arrangement of FIG. 1, exter-
nal device 142 can comprise a power source (not shown)
disposed in a Behind-The-Ear (BTE) unit 126. External
device 142 also includes components of a transcutane-
ous energy transfer link, referred to as an external energy
transfer assembly. The transcutaneous energy transfer
link is used to transfer power and/or data to cochlear
implant 100. Various types of energy transfer, such as
infrared (IR), electromagnetic, capacitive and inductive
transfer, may be used to transfer the power and/or data
from external device 142 to cochlear implant 100. In the
illustrative embodiments of FIG. 1, the external energy
transfer assembly comprises an external coil 130 that
forms part of an inductive radio frequency (RF) commu-
nication link. External coil 130 is typically a wire antenna
coil comprised of multiple turns of electrically insulated
single-strand or multi-strand platinum or gold wire. Ex-
ternal device 142 also includes a magnet (not shown)
positioned within the turns of wire of external coil 130. It
should be appreciated that the external device shown in
FIG. 1 is merely illustrative, and other external devices
may be used with embodiments of the present invention.
[0019] Cochlear implant 100 comprises an internal en-
ergy transfer assembly 132 which can be positioned in
a recess of the temporal bone adjacent auricle 110 of the
recipient. As detailed below, internal energy transfer as-
sembly 132 is a component of the transcutaneous energy
transfer link and receives power and/or data from exter-
nal device 142. In the illustrative embodiment, the energy
transfer link comprises an inductive RF link, and internal
energy transfer assembly 132 comprises a primary inter-
nal coil 136. Internal coil 136 is typically a wire antenna
coil comprised of multiple turns of electrically insulated
single-strand or multi-strand platinum or gold wire.
[0020] Cochlear implant 100 further comprises a main
implantable component 120 and an elongate electrode
assembly 118. In some embodiments, internal energy
transfer assembly 132 and main implantable component
120 are hermetically sealed within a biocompatible hous-
ing. In some embodiments, main implantable component
120 includes an implantable microphone assembly (not

shown) and a sound processing unit (not shown) to con-
vert the sound signals received by the implantable mi-
crophone in internal energy transfer assembly 132 to da-
ta signals. That said, in some alternative embodiments,
the implantable microphone assembly can be located in
a separate implantable component (e.g., that has its own
housing assembly, etc.) that is in signal communication
with the main implantable component 120 (e.g., via leads
or the like between the separate implantable component
and the main implantable component 120). In at least
some embodiments, the teachings detailed herein and/or
variations thereof can be utilized with any type of implant-
able microphone arrangement.
[0021] Main implantable component 120 further in-
cludes a stimulator unit (also not shown) which generates
electrical stimulation signals based on the data signals.
The electrical stimulation signals are delivered to the re-
cipient via elongate electrode assembly 118.
[0022] Elongate electrode assembly 118 has a proxi-
mal end connected to main implantable component 120,
and a distal end implanted in cochlea 140. Electrode as-
sembly 118 extends from main implantable component
120 to cochlea 140 through mastoid bone 119. In some
embodiments electrode assembly 118 may be implanted
at least in basal region 116, and sometimes further. For
example, electrode assembly 118 may extend towards
apical end of cochlea 140, referred to as cochlea apex
134. In certain circumstances, electrode assembly 118
may be inserted into cochlea 140 via a cochleostomy
122. In other circumstances, a cochleostomy may be
formed through round window 121, oval window 112, the
promontory 123 or through an apical turn 147 of cochlea
140.
[0023] Electrode assembly 118 comprises a longitudi-
nally aligned and distally extending array 146 of elec-
trodes 148, disposed along a length thereof. As noted, a
stimulator unit generates stimulation signals which are
applied by electrodes 148 to cochlea 140, thereby stim-
ulating auditory nerve 114.
[0024] FIG. 2 depicts an exemplary system 210 ac-
cording to an exemplary embodiment, including hearing
prosthesis 100, which, in an exemplary embodiment, cor-
responds to cochlear implant 100 detailed above, and a
portable handheld device 240 having a wireless link 230
with the hearing prosthesis 100. In an exemplary embod-
iment, the hearing prosthesis 100 is an implant implanted
in recipient 99 (as represented functionally by the dashed
lines of box 100 in FIG. 2). In an exemplary embodiment,
the system 210 is configured such that cochlear implant
100 and the portable handheld device 240 (e.g., a port-
able cellular telephone, such as by way of example only
and not by way of limitation, a smart phone as that phrase
is utilized generically) have a symbiotic relationship. By
way of example only and not by way of limitation, in an
exemplary embodiment, the symbiotic relationship is the
ability to transfer / a component functionality (e.g., a func-
tionality of the hearing prosthesis 100, a functionality of
the portable handheld device 240) between the hearing
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prosthesis 100 and the portable handheld device 240 via
the wireless link 230.
[0025] It is noted that while the embodiments detailed
herein will be described in terms of utilization of a coch-
lear implant, alternative embodiments can be utilized oth-
er types of hearing prostheses, such as by way of exam-
ple only and not by way of limitation, bone conduction
devices (percutaneous, active transcutaneous and/or
passive transcutaneous), Direct Acoustic Cochlear Im-
plants (DACI), and conventional hearing aids. Accord-
ingly, any disclosure herein with regard to one of these
types of hearing prostheses corresponds to a disclosure
of another of these types of hearing prostheses or any
other prosthetic medical device for that matter, unless
otherwise specified, or unless the disclosure thereof is
incompatible with a given hearing prosthesis based on
the current state of technology.
[0026] Some exemplary functionalities of the hearing
prosthesis 100 that can be transferred/migrated will now
be described. That is, some functionalities of the hearing
prosthesis 100 will be described, and, in at least some
embodiments, the system 210 is configured such that
one or more or all of these functionalities can be trans-
ferred from the hearing prosthesis to the portable hand-
held device 240.
[0027] By way of example only and not by way of lim-
itation, in an exemplary embodiment, the functionality of
data indication (e.g., system status, warnings, alarms,
etc.) of the hearing prosthesis 100 can be transferred to
the portable handheld device 240. For example, in at
least some embodiments, the external component of the
hearing prosthesis 100 (e.g., the BTE 126 with reference
to the cochlear implant 100 detailed above) is configured
with displays, such as by way of example only and not
by way of limitation, LEDs, that provide an indicator of a
given scenario in which the hearing prosthesis 100 iden-
tifies itself. For example, the hearing prosthesis 100 can
be configured to provide an LED indication that the RF
coil and/or telecoil of the hearing prosthesis that enables
the transcutaneous transmission of data from the exter-
nal component of the hearing prosthesis to the implant-
able component of the hearing prosthesis, is not aligned
or otherwise not in utilitarian proximity to the implantable
telecoil and/or that the telecoil cable has been discon-
nected or that there otherwise is a break in the commu-
nication circuit between the output of the processors of
the external component of the hearing prosthesis, and
the stimulation device of the implantable component of
the hearing prosthesis. Still further, the hearing prosthe-
sis 100 can be configured to provide an LED indication
that the wrong acoustic component is being used with
the hearing prosthesis 100 and/or that the acoustic com-
ponent has become disconnected or otherwise is no
longer in utilitarian communication with other pertinent
components of the hearing prosthesis, thus frustrating
the ability the hearing prosthesis to evoke a hearing per-
cept in a utilitarian manner.
[0028] It is noted that in alternative embodiments, LCD

data display can be utilized by the hearing prosthesis 100
instead of, or in addition to, the LEDs. Still further, it is
noted that in an alternative embodiment, tones or the like
can be utilized by the hearing prosthesis. Still further, in
an alternate embodiment, the hearing prosthesis has the
functionality of displaying or otherwise providing an indi-
cation to the recipient (visually, audibly, etc.) which fea-
tures of the hearing prosthesis are active. For example,
in an exemplary embodiment, hearing prosthesis 100 has
the functionality of providing indication(s) the recipient
that the hearing prosthesis is evoking a hearing percept
based on audio streaming. In an exemplary embodiment,
some and/or all of these functionalities (albeit potentially
in a different medium, as will be detailed below) can be
migrated to the portable handheld device 240 (some-
times referred to as remote device herein).
[0029] Still further by example, in an exemplary em-
bodiment, the hearing prosthesis 100 has the function-
ality of providing an indication of the recipient of which
mode in which the prosthesis is operating. By way of
example, the hearing prosthesis can provide an indica-
tion to the recipient that the hearing prosthesis is oper-
ating in a scene classifying mode / sound classifying
mode and/or can provide an indication to the recipient of
the classification of the scene classified by the hearing
prosthesis. Still further by way of example, in an exem-
plary embodiment, the hearing prosthesis 100 has the
functionality of being able to provide an indication to the
recipients of whether or not noise reduction features have
been enabled and/or whether or not noise cancellation
features have been enabled. Corollary to this is that in
at least some embodiments, the hearing prosthesis has
the functionality of providing an indication of the recipient
of how "hard" the noise reduction system and/or sound
cancellation system is operating (e.g., the power con-
sumption resulting from the application of the sound can-
cellation system, an indication that the sound cancella-
tion system is consuming an inordinate amount of power
based on circumstances, etc.). In at least some embod-
iments, a functionality of the hearing prosthesis is the
ability to convey data to a recipient utilizing any technol-
ogy currently enabled by the art to do so.
[0030] In some embodiments, any display functionality
and/or any status communication functionality of the
hearing prosthesis can be migrated to the portable hand-
held device 240. Thus, in at least some embodiments,
the hearing prosthesis is configured to migrate one or
more of these aforementioned functionalities to the port-
able handheld device 240.
[0031] As mentioned above, in at least some exempla-
ry embodiments, the hearing prosthesis includes the
functionality of providing an alert to the recipient. Such
alerts can include, by way of example only and not by
way of limitation, an indication to the recipient that the
external component hearing prosthesis has been
dropped or otherwise subjected to a shock that may have
or indeed did damaged the components thereof. (In an
exemplary embodiment, such alerts can include an indi-
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cation of the recipient that the internal component of the
hearing prosthesis may have been damaged and/or has
been damaged as a result of the shock or the like.) Still
further by way of example, in an exemplary embodiment,
the prosthesis has the functionality of providing an indi-
cation pertaining to input levels associated with the hear-
ing prosthesis, such as those related to amplitude (the
prosthesis determines that an input is too loud or too soft,
etc.) and/or quality of noise (e.g., the prosthesis deter-
mines that it is not receiving enough speech content)
and/or can provide an alert to the recipient regarding input
levels into the hearing prosthesis.
[0032] Additionally, some exemplary alerts provided
by the hearing prosthesis to the recipient include an in-
dication that the prosthesis has gotten wet or otherwise
has been subject to a moisture level that may have and/or
did imparted damage to one or more components there-
of. Alternatively and/or in addition to this, in an exemplary
embodiment, the hearing prosthesis is configured to pro-
vide an alarm to the recipient that includes an indication
that the prosthesis is becoming too hot (overheating) or
otherwise reaching a temperature that may damage com-
ponents thereof. Alternatively and/or in addition to these
features, in an exemplary embodiment, an exemplary
alert provided to the recipient by the hearing prosthesis
entails an alert indicating that the prosthesis has gone
out of range of another component associated with the
system 210 (e.g., the portable handheld device 240).
[0033] Still further, in an exemplary embodiment, the
system 210 is configured to migrate the functionality of
a given input device of the hearing prosthesis 100 (e.g.,
the input device is a button, a heat sensitive pad, etc.,
alone or in combination with another output device, such
as an LED) to the portable handheld device 240. By way
of example only and not by way of limitation, the input
device could be a knob on the BTE device 246 that is
adjusted by the recipient to increase or decrease the per-
ceived volume of the resulting hearing percept evoked
by the hearing prosthesis 100. The functionality of this
knob thus being the control, or at least adjustment, of the
perceived volume. In an exemplary embodiment, the
hearing prosthesis is configured such that this function-
ality can be migrated to the portable handheld device
240. Thus, in an exemplary embodiment, the hearing
prosthesis is configured to migrate one or more or all of
the functionalities of one or more or all of the hearing
prosthesis interface components to the portable hand-
held device upon user selection and/or automatically. Still
further, in an exemplary embodiment, functions such as
those that result in turning the processor of the hearing
prosthesis on and off, changing maps of the hearing pros-
thesis and/or the initiation and/or halting of streaming da-
ta can be migrated to the portal handheld device 240.
[0034] It is noted that the migrated functions detailed
in the preceding paragraph are not processing functions.
That is, no processing is required to execute these func-
tions. Instead, these functions control or otherwise adjust
the processing functionality hearing prosthesis. In at least

some exemplary embodiments, system 210 is configured
to transfer or otherwise migrate processor-based func-
tionalities, and in some instances, to only transfer or oth-
erwise migrate processor-based functionalities.
[0035] It is noted that migration of functionality can en-
tail achieving the functionality through the use of tech-
nology on the portable handheld device 240 different
from that utilized on/by the hearing prosthesis 100. By
way of example only and not by way of limitation, in an
exemplary embodiment, a warning regarding low battery
status may be provided via an LED on an external com-
ponent of the hearing prosthesis. Conversely, the migra-
tion of this functionality to the portable handheld device
240 can result instead in a text message provided on an
LCD screen of the portable handheld device 240 stating
that the battery charge level is low. Some exemplary tech-
nologies of implementing such functionality on the port-
able handheld device 240 are described below. Briefly
however, it is noted that any technology that will enable
the functionality of the hearing prosthesis to be at least
simulated by the portable handheld device 240 can be
practiced to implement the migration of functionality, at
least in some embodiments.
[0036] Thus, in an exemplary embodiment, there is a
hearing prosthesis such as by way of example only and
not by way of limitation, cochlear implant 100, comprising
a stimulation device (e.g., receiver-stimulator) configured
to implement a first functionality of the hearing prosthesis
corresponding to the providing of stimulation to tissue of
a recipient to evoke a hearing percept. (It is noted that in
alternative embodiment, such as by way of example only
and not by way of limitation, where the hearing prosthesis
is a bone conduction device, the stimulation device can
be an actuator, such as by way of example only and not
by way of limitation, an electromagnetic actuator.) Still
with regard to this exemplary embodiment, the hearing
prosthesis is configured to implement a second function-
ality different from the first functionality. By way of exam-
ple only and not by way of limitation, with reference to
the above, this second functionality can be any function-
alities of a hearing prosthesis detailed herein, other than
the stimulation functionality, such as the functionality of
providing data to the recipient indicative of a status of
one or more components of the hearing prosthesis (e.g.,
battery level, power consumption by a sound classifica-
tion system, etc.). Still with regard to this exemplary em-
bodiment, the hearing prosthesis is configured to migrate
the second functionality to a device remote from the hear-
ing prosthesis (e.g., migrate the functionality to the port-
able handheld device 240).
[0037] In at least some exemplary embodiments of this
exemplary embodiment, the device remote from the
hearing prosthesis (the portable handheld device 240) is
a non-hearing prosthesis device. That is, in an exemplary
embodiment, the device remote from the hearing pros-
thesis is a device that is not required for the hearing pros-
thesis to operate, even on an extended basis (e.g., for
weeks), and is not part of a diagnostic and/or a telemetry
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device and/or service device that is utilized with the hear-
ing prosthesis. As detailed above, in an exemplary em-
bodiment, the device remote from the hearing prosthesis
is a portable handheld device 240 in the form of the smart
phone, as that term is generically utilized.
[0038] Also as noted above, in an exemplary embod-
iment, the migrated functionality can be the functionality
of alerting the recipient that a given scenario has occurred
with respect to the hearing prosthesis. By way of example
only and not by way of limitation, the alert can be an alert
indicating that the transcutaneous communication link of
the hearing prosthesis between the implantable compo-
nent thereof and an external component thereof is at least
partially disrupted (e.g., because the telecoil is not in the
proper location / the telecoil and/or RF coil has fallen off
the head of the recipient, etc.). Alternatively and/or in
addition to this, by way of example only and not by way
of limitation, the alert can be an alert indicating that a
signal from an acoustical component of the hearing pros-
thesis has not been and/or is not being received in a
sufficient manner such that the functionality of the hear-
ing prosthesis to evoke a hearing percept or the like can-
not be enabled, at least not in a utilitarian manner. Still
further by way of example, the alert can be an alert indi-
cating that the hearing prosthesis has experienced some
type of fault. For example, the fault can be a software
fault, or the like. Any functionality that provides an alert
to the recipient can be migrated to the portable handheld
device 240 in at least some embodiments.
[0039] As noted above, in an exemplary embodiment,
the hearing prosthesis can be configured in some em-
bodiments to migrate a functionality to the portable hand-
held device 240 upon a trigger event. In an exemplary
embodiment, the trigger event could be recipient selec-
tion of the migration. In some alternate embodiments,
the migration of the functionality can be automatic. In this
regard, a user can provide input into the system 210 (via
the hearing prosthesis 100 and/or the portable handheld
device 240) to instruct the system 210 to migrate the
functionality upon the occurrence of a given scenario. By
way of example only and not by way of limitation, such
a trigger can be the occurrence of a low battery level of
the external component of the hearing prosthesis. Still
further, in an exemplary embodiment, the system 210
can be configured to provide an intelligent determination
of the utility of migrating the functionality. By way of ex-
ample only and not by way of limitation, the hearing pros-
thesis 100 can be configured to make a determination
that the power storage device of the hearing prosthesis
100 has achieved a predetermined status (e.g., 90% of
the total power storage has been exhausted, continued
use of the prosthesis at the current rate will result in the
prosthesis being able to evoke a hearing percept for no
more than 15 additional minutes, etc.) and also config-
ured to determine that the migration of the functionality
will prolong another functionality of the hearing prosthe-
sis (e.g., prolong the ability of the hearing prosthesis to
evoke a hearing percept), at least relative to that which

would be the case in the absence of the migration of the
functionality. Corollary to this is that in at least some em-
bodiments, the system is configured to prevent the au-
tomatic migration of the functionality if such will not pro-
long the other functionality of the hearing prosthesis, at
least relative to that which would be the case with the
migration of the functionality. By way of example only
and not by way of limitation, in at least some embodi-
ments, as will be detailed below, the functionality of sound
processing can be migrated from the hearing prosthesis
100 to the portable handheld device 240. The system
210 can be configured such that the system 210 can de-
termine that the migration will result in the temporal pro-
longing of the ability of the hearing prosthesis to evoke
a hearing percept vis-à-vis power consumption, and thus
determine to proceed with the migration. The system can
also be configured such that the system can determine
that the migration will not result in the temporal prolonging
of the ability of the hearing prosthesis to evoke a hearing
percept vis-à-vis power consumption (which includes a
determination that the migration will result in a temporal
reduction in the ability of the hearing prosthesis to evoke
a hearing percept), and thus determine to not proceed
with the migration. That is, in an exemplary embodiment,
the hearing prosthesis 100 can be configured to perform
an assessment of whether the migration will be less pow-
er intensive relative to that which would be the case in
the absence of migration, and proceed accordingly.
[0040] In at least some embodiments, the system 210
is configured so as to automatically migrate a function-
ality from the remote device 240 back to the hearing pros-
thesis 100 upon the occurrence of another triggering
event, such as, by way of example only and not by way
of limitation, a determination that the scenario that exist-
ed that resulted in the original triggering of the migration
is no longer present (e.g., the battery of the hearing pros-
thesis 100 has been recharged or is no longer at a given
charge level, or that the hearing prosthesis 100 no longer
relies solely on that battery to power the hearing pros-
thesis (e.g., another power source has been provided,
such as a power source that both charges the battery
and supplies power to the hearing prosthesis), etc.). Still
further, in an exemplary embodiment, the system 210
can be configured to automatically migrate a functionality
back after a migration has occurred upon a determination
at a later point after the initial migration that the utilitarian
value associated with the initial migration is no longer
present and/or upon a determination that superseding
events have changed the initial conditions upon which it
was determined that the migration would be utilitarian.
[0041] Any triggering event that can have utilitarian val-
ue with respect to automatically triggering an automatic
migration of the functionality from the hearing prosthesis
100 to the remote device 240 can be utilized in at least
some embodiments. (Some additional exemplary trigger-
ing events are described later in this disclosure.)
[0042] Still further, it is noted that in at least some em-
bodiments, the hearing prosthesis 100 (and thus the sys-
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tem 210) is configured to automatically select between
various functional migration modes. That is, the hearing
prosthesis 100 can be configured to select one functional
migration over another functional migration, depending
on which functional migration will yield increased utilitar-
ian value (e.g., depending on a given set of circumstanc-
es, which functional migration will be less power intensive
relative to other functional migrations). Still further, in an
exemplary embodiment, it is noted that the hearing pros-
thesis 100 can be configured to automatically select more
than one functional migration mode. That is, the hearing
prosthesis 100 can be configured to select two or more
functional migrations and functionally migrate those func-
tions to the portable handheld device 240 upon an auto-
matic determination that the migration of two or more
functions will be more utilitarian than the migration of only
one function or fewer functions than the functions ulti-
mately determined to migrate. Still further, in an exem-
plary embodiment, the hearing prosthesis is configured
to automatically perform an assessment of a status of at
least one of the hearing prosthesis (e.g., battery level,
signal quality from sound capture device, etc.) or the de-
vice remote from the hearing prosthesis (battery level,
signal quality from the remote device via the wireless link
230, etc.) and prevent the automatic migration of a func-
tionality based on the assessment.
[0043] Moreover, in an exemplary embodiment, the
hearing prosthesis 100 is configured to automatically
suspend further execution of one or more functions upon
a determination that a power level of a power storage
device thereof meets a given criteria, and the remote
device is configured to automatically initiate execution of
the one or more functions and communicate the results
of that one or more function to the hearing prosthesis,
via the wireless communication, to enable the hearing
prosthesis to evoke the hearing percept upon the deter-
mination that the power level of the power storage device
thereof meets the given criteria. Accordingly, in an ex-
emplary embodiment, the system 210 is configured to
avoid further taxing a depleted power source of the re-
mote device, at least automatically. In an exemplary em-
bodiment, the system 210 can be configured such that
the recipient can override these features and transfer the
functionality if such is deemed by the recipient to be util-
itarian.
[0044] In view of the above, it can be seen that an ex-
emplary embodiment of system 210 includes a hearing
prosthesis, such as hearing prosthesis 100, including a
stimulation device configured to be attached to a recipient
and configured to execute one or more functions to evoke
a hearing percept. The system 210 further includes a
remote device 240 configured to be portable and config-
ured to wirelessly communicate with the hearing pros-
thesis, such as, by way of example and not by way of
limitation, a smart phone as that term is utilized generi-
cally. In an exemplary embodiment, the remote device
240 is configured to perform at least one function of the
one or more functions of the hearing prosthesis 100 in

lieu of the hearing prosthesis performing that function
(although in other embodiments, the migrated / trans-
ferred function can still be performed by the transferor)
and communicate the results of that one or more function
to the hearing prosthesis via the wireless communication
to enable the hearing prosthesis 100 to evoke the hearing
percept.
[0045] In an exemplary embodiment, the function of
the hearing prosthesis that is performed by the remote
device as a result of migration thereto from the hearing
prosthesis is sound processing of the captured sound.
In an exemplary embodiment, the hearing prosthesis 100
captures sound via the microphone on, for example, the
BTE 126, and transmits data to the remote device 240
corresponding to a raw output signal of the microphone
via link 230. This is functionally represented by FIG. 3A,
which depicts the hearing prosthesis 100 and remote de-
vice 240 in black box format, where input 3144 corre-
sponds to input into the microphone of the prosthesis
100. (An exemplary algorithm utilizing the functionality
of FIG. 3A is detailed below in view of FIG. 5.)
[0046] The remote device 240 receives the raw signal
via link 230, and processes the data in a manner in the
same way as the sound processor of the hearing pros-
thesis 100 or otherwise in a utilitarian manner that will
achieve a utilitarian result. This processed data is then
transferred to the hearing prosthesis 100 via the link 230,
thus communicating the results of the function of sound
processing that would normally be executed by the hear-
ing prosthesis 100 but in this instance is executed by the
remote device 240 due to the migration of the functionality
via the wireless link 230, and thus enabling the hearing
prosthesis 100 to evoke a hearing percept via output
3246 to tissue of the recipient (where output 3246 corre-
sponds to electrical stimulation in the case of the hearing
prosthesis 100 being a cochlear implant, and output 3246
corresponds to vibrations in the case of a bone conduc-
tion device, etc.).
[0047] Accordingly, in view of the above, in an exem-
plary embodiment, one of the one or more functions is a
first function corresponding to the processing of data
based on sound captured by the hearing prosthesis, and
the hearing prosthesis is configured to evoke a hearing
percept based on communicated results of the first func-
tion from the remote device.
[0048] Still further, in an exemplary embodiment, the
hearing prosthesis 100 is configured to transmit first data
corresponding to transduced sound captured by the
hearing prosthesis to the remote device (e.g., data cor-
responding to the raw output of the microphone of the
external component of the hearing prosthesis), and the
remote device is configured to receive the transmitted
first data and process the first data into second data, the
processing of the first data corresponding to at least one
function performed by the remote device. The remote
device is configured to transmit the second data (the
processed sound - data corresponding to that which
would result from the sound processing of sound in the
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hearing prosthesis 100) to the hearing prosthesis. The
hearing prosthesis is configured to receive the second
data transmitted from the remote device and evoke a
hearing percept based on the received transmitted sec-
ond data. In an exemplary embodiment, the hearing pros-
thesis 100 is configured to do all this in lieu of utilizing
the onboard sound processor to process sound. Still fur-
ther, in view of the above, it can be seen that the sound
processing functionality migrated to the remote device
duplicates the sound processing functionality of the hear-
ing prosthesis. Thus, in an exemplary embodiment, the
hearing prosthesis is configured to process the first data
into third data in a manner at least substantially the same
as (including the same as) that by which the remote de-
vice processes the first data into second data, and evoke
a hearing percept based on the third data. In an exem-
plary embodiment, the system 100 is configured such
that the processing of the first data into second data and
third data is such that regardless of which data is utilized
to evoke a hearing percept (second or third data), the
objective quality of the evoked hearing percept is effec-
tively indistinguishable.
[0049] Further to this end, in an exemplary embodi-
ment, the system 210 is configured such that the remote
device is configured to perform a sound capture function
and substantially all processing functions of the hearing
prosthesis. In this regard, for purposes of example and
explanation, the portable handheld device 240, which
can correspond to the remote device, can be considered
to include a black box unit 342 with an input 344 and an
output 346, as conceptually seen in FIG. 3B. Still further
for purposes of discussion, hearing prosthesis 100 can
be considered to have a black box unit 3142, such as
depicted by way of example in FIG. 3C, having input 3144
and output 3146. In an exemplary embodiment, black
box 342 is configured such that, providing that the input
344 corresponds to the input 3144, the black box 342
processes the input 344 in such a manner that the output
346 is substantially the same (including the same) as the
output 3146 of the black box 3142. Thus, in an exemplary
embodiment, where input 344 corresponds to, for exam-
ple, ambient sound, and thus the black box 342 has the
functionality of a sound capture device (e.g., micro-
phone), along with processing functionality, the output
346 can corresponds to the output of a sound processor
of the hearing prosthesis (e.g., output 3146), which out-
put is utilized by a tissue stimulator to evoke a hearing
percept. That said, in an alternative embodiment, the in-
put 344 can be an output from a sound capture device,
such as a microphone. That is, the black box 342 does
not have the functionality of a sound capture device, but
instead has only the functionality of a sound processor.
[0050] Still further, in an exemplary embodiment, the
hearing prosthesis 100 is configured to evoke a hearing
percept based entirely on communications from the re-
mote device (e.g., handheld device 240) of data (e.g.,
output 346) that is based on the result of performing
sound capture by the remote device and performing sub-

stantially all processing functions of the hearing prosthe-
sis by the remote device. That is, in this exemplary em-
bodiment, the hearing prosthesis 100 is configured to
use a signal based on output 346 from the remote device,
which output can be wirelessly transmitted to the hearing
prosthesis 100, as if the output 346 corresponded to out-
put 3146. This is functionally represented by FIG. 3D,
which depicts a second black box 3242 of the hearing
prosthesis 100 corresponding to a tissue stimulator (e.g.,
a cochlear electrode array stimulator, or, for example, an
actuator of a bone conduction device embodiments
where the hearing prosthesis is a bone conduction de-
vice, etc.) and the associated components of the hearing
prosthesis 100 that transmit data (e.g., a component of
an external component that takes output 3146 and then
transcutaneous transmits data based on output 3146 -
thus black box 3242 functionally represents components
that are implanted in the recipient as well as components
that are located external to the recipient), where output
3246 corresponds to output of the stimulator to stimulate
tissue and thus evoke a hearing percept (e.g., electrical
current in the case of a cochlear electrode array, vibra-
tions in the case of a bone conduction device, etc.). Thus,
in an exemplary embodiment, the hearing prosthesis 100
functions only to receive a signal based on the output
346 of device 342 via wireless link 230, and transmit data
based on that signal to the tissue stimulator components
of the hearing prosthesis to evoke a hearing percept
based on the output 346 instead of the output 3146
(where there may be no output 3146 in a scenario where
there is insufficient power supply to power black box 3142
and/or black box 3142 is not properly functioning etc., as
represented by the "X" across output 3146). Thus, with
reference to the above described configuration where
the remote device is configured to perform a sound cap-
ture function and substantially all processing functions
of the hearing prosthesis, all that the hearing prosthesis
100 is needed to do is to receive the output 346 from the
remote device and transmit that output to the tissue stim-
ulator (where substantially no processing (including no
processing) is utilized to do such).
[0051] It is briefly noted that embodiments detailed
herein refer to some components located on the external
component of the hearing prosthesis. By way of example
only and not by way of limitation, as detailed above, the
sound processor of the hearing prosthesis is indicated
as being located on the external component (e.g., BTE
126). It is noted that in other embodiments, the compo-
nents referred to herein that are indicated as being lo-
cated on the external component of the hearing prosthe-
sis can alternatively be located in the implantable com-
ponent (and vice versa). By way of example only and not
by way of limitation, the aforementioned sound processor
and/or the aforementioned microphone of the hearing
prosthesis can be located on the implantable component
of the hearing prosthesis, such as is the case in a totally
implantable hearing prosthesis.
[0052] Still further by way of example, one of the one
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or more functions of the hearing prosthesis performed
by the remote device, in lieu of the hearing prosthesis
owing to migration, is a first function corresponding to a
classification of sound based on sound captured by the
hearing prosthesis. By way of example only and not by
way of limitation, in at least some embodiments, the hear-
ing prosthesis 100 is configured to classify sounds into
different categories, such as background sound, speech,
own voice, body conducted noise, etc. In an exemplary
embodiment of this exemplary embodiment, the hearing
prosthesis is configured to alter a processing of sound
captured by the hearing prosthesis based on the first
function. Accordingly, in this exemplary embodiment, the
hearing prosthesis is configured to alter a processing of
the sound based on classification of the sound done by
the remote device (e.g. portable handheld device 240).
By way of example only and not by way of limitation, such
exemplary functionality can have utilitarian value in that
a classification system of the hearing prosthesis will not
require power, as it will not be utilized to classify sound,
as such classification by the classification system by the
hearing prosthesis is not needed because a classification
system of the remote device is utilized to classify the
sound. It is further noted that an exemplary embodiment
of this embodiment can be implemented in a scenario
where the remote device 240 is capturing the sound upon
which the hearing percept is evoked by the hearing pros-
thesis 100, as well as in a scenario where the hearing
prosthesis 100 is capturing the sound upon which the
hearing percept is evoked and data based on the sound
is transmitted to the remote device 240 such that the
classification system thereof can be implemented.
[0053] Accordingly, in view of the above, in an exem-
plary embodiment, at least some of the functionality as-
sociated with noise management/noise cancellation, can
be transferred from the hearing prosthesis 100 to the
remote device 240. In an exemplary embodiment, the
remote device 240 is configured such that the remote
device can execute the functionality transferred thereto
to obtain a result that is effectively the same as (including
the same as) that which would be the case if the func-
tionality was executed by the hearing prosthesis. Indeed,
in at least some exemplary embodiments, the evoked
hearing percept by the hearing prosthesis 100 is effec-
tively identical (including identical) to that which would
be the case if the functionality was executed by the hear-
ing prosthesis, instead of executed by the remote device.
In this regard, in an exemplary embodiment, the remote
device 240 can include any or all of the algorithms that
are contained in the hearing prosthesis 100, or otherwise
be configured to utilize any or all of the algorithms that
are utilized by the hearing prosthesis 100 to evoke a hear-
ing percept (e.g., noise reduction algorithms, scene clas-
sifier algorithms etc.).
[0054] In view of the above, an exemplary algorithm
usable by the system 210 to implement automatic migra-
tion / transfer of functionality from the hearing prosthesis
100 to the remote device 240 will now be described with

reference to flowchart 400 of FIG. 4, where the function-
ality is an alert to the recipient that a given scenario has
occurred. It is noted that the algorithm of flow chart 400
is but one exemplary algorithm that can be utilized with
the system 210. Variations of this algorithm can be im-
plemented in other embodiments. Indeed some exem-
plary variations will be described by way of example only,
and not by way of limitation, in the following description
of the algorithm of flow chart 400. To be clear, any device,
system and/or method that can enable the teachings de-
tailed herein to be practiced and/or variations thereof can
be utilized in at least some embodiments.
[0055] Continuing with reference to FIG. 4, as can be
seen, flow chart 400 begins with block 410, which entails
the hearing prosthesis 100 detecting a scenario that war-
rants the triggering of alert according to at least one set-
ting in the hearing prosthesis. By way of example only
and not by way of limitation, the detected scenario could
be a low battery level (e.g., the battery of the hearing
prosthesis 400 is depleted to a predetermined level, such
as, for example, 10% of capacity). Execution of the ac-
tions of block 410 can be performed via an internal algo-
rithm of the hearing prosthesis that automatically per-
forms a status check of various aspects of the hearing
prosthesis according to a predetermined schedule (e.g.,
every 10 seconds, every minute, upon the implementa-
tion of a given setting by the user once or after a prede-
termined number of implantations, etc.). Flowchart 400
then moves to block 415, which entails the hearing pros-
thesis automatically checking to determine whether the
user desires an alert from the hearing prosthesis 100. In
this regard, as noted above, in an exemplary embodi-
ment, the hearing prosthesis 100 can be configured such
that the recipient can input a command into the hearing
prosthesis 100 that will indicate whether or not the recip-
ient wants the prosthesis to provide him or her an alert
(enable the prosthesis to provide the alert / block the
prosthesis from providing the alert). Corollary to this is
that in an alternative embodiment, block 415 can be cou-
pled with the action of the hearing prosthesis automati-
cally checking whether or not it is capable of providing
the alert and/or whether or not there is utilitarian value in
instead of having the remote device 240 provide the alert.
Regardless, upon a determination by the hearing pros-
thesis that the user wants an alert from the prosthesis,
the algorithm proceeds to block 420, which entails gen-
erating alert on the prosthesis. By way of example only
and not by way of limitation, this could be the activation
of an LED. Alternatively and/or in addition to this, this
could be the implementation of an evoked hearing per-
cept of a beep or the like by the hearing prosthesis. Upon
the completion of block 240, or alternatively, in the event
that the check by the hearing prosthesis in block 415
yielded a no result, the algorithm proceeds to block 425,
which entails the hearing prosthesis checking to see if
the remote device 240 (mobile device in this exemplary
scenario) is in wireless communication range with the
hearing prosthesis 100 (e.g., the hearing prosthesis 100
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can check to see if the link 230 is in existence, and if such
link is indeed in existence, determined that the remote
device 240 is in the range). If the check yields a no result,
the algorithm returns back to block 410 to await the hear-
ing prosthesis automatically detecting another scenario
(which could be the continued presence of the scenario
that initiated the algorithm in the first instance).
[0056] If the check at block 425 yields a yes result, the
algorithm proceeds to block 430, which entails the hear-
ing prosthesis 100 checking to see if the user desires to
be alerted on the remote device 240 (mobile device). If
the check yields a no result, the algorithm returns back
to block 410 to again wait the hearing prosthesis auto-
matically detecting another scenario. If the check at block
430 yields a yes result, the algorithm proceeds to block
435 which entails sending instructions to the remote de-
vice 240 via wireless link 230 to implement an alert to
the recipient pertaining to the detected scenario. The al-
gorithm then proceeds to block 440, which entails the
remote device 240 alerting the recipient of the scenario
(and thus implementing the functionality that was migrat-
ed from the hearing prosthesis). By way of example only
and not by way of limitation, the action of block 440 can
entail the remote device 240, which an exemplary em-
bodiment is a smart phone as that term is used generi-
cally, displaying on the screen thereof a message to the
recipient regarding the scenario (e.g. "prosthesis battery
level low"). In an exemplary embodiment, this can be
coupled with, for example, the remote device 240 beep-
ing or vibrating, etc., or taking any other action that will
alert the recipient that some form of message has been
displayed on the remote device 240. Indeed in an exem-
plary embodiment, the remote device 240 can synthesize
speech and state the alert using synthesized speech.
Corollary to this is that in an exemplary embodiment, the
remote device 240 is configured to receive the data trans-
mission over link 230 from the hearing prosthesis regard-
ing given scenario, and evaluate that data to determine
which functionality of the hearing prosthesis should be
implemented and thus implement that functionality. Al-
ternatively and/or in addition to this, the hearing prosthe-
sis can be configured to provide instructions to the remote
device 240 to instruct the remote device which alert to
display. That is, in an exemplary embodiment, the hear-
ing prosthesis 100 can function as a master and the re-
mote device 240 can function as a slave. This is opposed
to the alternate embodiment where the hearing prosthe-
sis 100 provides data to the remote device 240, and the
remote device 240 analyzes that data and determines
what action it should take. Any arrangement, including
any devices, systems and/or methods that can enable
the migration of the functionality to be executed can be
utilized in at least some embodiments.
[0057] Briefly, it is noted that while block 425 is pre-
sented as being executed prior to block 430, in an alter-
native embodiment, block 430 can be executed prior to
block 425. Indeed, in at least some exemplary embodi-
ments, block 425 is not implemented. For example, irre-

spective of whether or not the remote device 240 is in
range, the hearing prosthesis 100 can broadcast the data
regarding the alert. If the remote device 240 is in range,
the remote device can proceed accordingly. If not, the
functionality is not migrated. Still further, in an exemplary
embodiment, the hearing prosthesis 100 can be config-
ured to perform a check to determine whether or not the
functionality has been migrated. If a determination is
made that functionality has not been migrated, the hear-
ing prosthesis may give a warning to the recipient that
the functionality was not migrated so that the recipient is
aware that the functionality was not migrated and thus
does not proceed or otherwise take actions upon the mis-
taken belief that functionality was migrated or otherwise
will be migrated. Indeed, in an exemplary embodiment,
even in a scenario where a trigger has not occurred that
would migrate functionality, the hearing prosthesis 100
is configured to periodically check to determine whether
or not functionality can be migrated, and upon a deter-
mination that the functionality cannot be migrated (e.g.
for example, in the event that the hearing prosthesis 100
determines that the remote device 240 is not within
range), the hearing prosthesis 100 provides a warning
to the recipient that functionality will not be migrated. The
warning can be a general warning that no functionality
will be migrated, or, can be a specific warning about a
specific functionality in a scenario where only some func-
tionality can be migrated in some functionality cannot be
migrated.
[0058] Now with reference to the flow chart 500 of FIG.
5, an exemplary algorithm exists for utilization of the sys-
tem 210 in a scenario where the hearing prosthesis runs
low on power. (This is the exemplary algorithm noted
above that exists for the utilization of the arrangement of
FIG. 3A.) More specifically, at block 510 of flow chart
500, the recipient selects what is to happen during low-
power scenarios afflicting the hearing prosthesis. By way
of example, the recipient can select the sound processor
functionality to be migrated to the remote device 240. At
some time in the future after block 510 is executed, the
algorithm proceeds to block 520, where the prosthesis
runs low on power. In an exemplary embodiment, this
crisis is detected by a battery management system of the
hearing prosthesis 100. Upon the determination at block
520 that the hearing prosthesis is running low on power,
the algorithm proceeds to block 530, where the hearing
prosthesis 100 automatically migrates the functionality
of sound processing from the hearing prosthesis 100 to
the remote device 240. This method action is exemplified
by the hearing prosthesis 100 disabling the sound proc-
essor thereof and beginning to transfer the raw data out-
putted by the microphone of the hearing prosthesis 100
(if present - if there is no ambient sound, the microphone
might not have any output) to the remote device 240 via
link 230. It is noted that in an alternative embodiment,
prior to the execution of block 530, the hearing prosthesis
100 performs automatic determination as to whether or
not there exists a power savings and/or a significant pow-
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er savings by proceeding to block 540. By way of example
only and not by way of limitation, a scenario may exist
where transmitting raw data to the remote device 240
(mobile device in this example) is more power intensive
than continuing to utilize the sound processor of the hear-
ing prosthesis 100 without the raw data transmission. If
a determination is made that the difference in power con-
sumption by proceeding to block 540 is not utilitarian, the
algorithm can stop here (not proceed further) in some
instances. That said, if there is no such management
feature enabled, or there is otherwise a determination
that there will be utilitarian power savings by proceeding
to block 540, the algorithm then proceeds to block 540,
where the remote device 240 becomes the primary proc-
essor for the audio data and/or for any other streaming
data that may be present, thus averting or otherwise mit-
igating the crisis of low power of the hearing prosthesis
(e.g., by prolonging the length of time that the hearing
prosthesis 100 can evoke a hearing percept, albeit based
on process data from the remote device 240). As noted
above, in an exemplary embodiment, one of the migrated
functionalities can be a scene classifier functionality. Ac-
cordingly, alternatively and/or in addition to the remote
device 240 having the functionality of the sound proces-
sor, the remote device 240 can have the functionality of
the scene classifier.
[0059] The algorithm then proceeds to block 550,
where the remote device 240 (mobile device in this ex-
ample) streams processed sound data back to the hear-
ing prosthesis 100 via wireless link 230. Alternatively
and/or in addition to this, in the case of the remote device
having the functionality of the scene classifier, the remote
device 240 provides data via link 230 to the hearing pros-
thesis 100 indicating that the scene classification has
changed and/or detailing the status of the new scene
classification. The algorithm then proceeds to block 560,
where the hearing prosthesis stimulates tissue of the re-
cipient to evoke a hearing percept based on the data
transmitted from the remote device 240 to the hearing
prosthesis 100.
[0060] It is noted that these algorithms are but exem-
plary algorithms for exemplary migrated functionalities.
Other embodiments can use other algorithms, including
variations of these algorithms, for other migrated func-
tionalities and for the same migrated functionalities. Any
algorithm that can enable the teachings detailed herein
and/or variations thereof to be practiced can be utilized
in at least some embodiments, at least providing that
such can have utilitarian value with respect to doing so.
[0061] In view of some of the above examples, it is to
be understood that functionality migration need not nec-
essarily correspond to situations where the result will
have a one-to-one relationship with the functionality of
the hearing prosthesis if executed thereby. By way of
example only and not by way of limitation, in an exem-
plary embodiment, the hearing prosthesis can be config-
ured to automatically wirelessly communicate data
based on captured speech to the remote device upon an

automatic determination by the hearing prosthesis that
the hearing prosthesis cannot evoke a hearing percept
based on the captured speech. This can be, for example,
in a scenario where the transcutaneous link between the
external component and the implantable component of
a cochlear implant has failed, and thus it is impossible to
evoke a hearing percept. In this exemplary embodiment,
the remote device 240, which is configured to automati-
cally display text corresponding to a speech content of
the captured speech wirelessly communicated to the re-
mote device by the hearing prosthesis, automatically so
displays the text. Accordingly, the functionality of con-
veying to the recipient the content of audible words
present in the ambient sound is migrated from the hearing
prosthesis to the remote device 240, albeit the function-
ality is achieved in a different manner (instead of evoking
a hearing percept, text is displayed).
[0062] Is also noted that in at least some exemplary
embodiments, the system 210 is configured such that
the basic functionality of the hearing prosthesis is migrat-
ed to the remote device 240 in some instances. Indeed,
in an exemplary embodiment, the system 210 is config-
ured to migrate all functionalities of the hearing prosthe-
sis to the remote device 240, including but not necessar-
ily, all processing functions and/or all non-processing
functions. By way of example only and not by way of
limitation, the system 210 is configured to shut down the
hearing prosthesis entirely, and instruct the remote de-
vice 240 to capture sound, process the sound, and dis-
play text based on the sound in scenarios where the
sound includes spoken words. Still further, by way of ex-
ample only and not by way of limitation, the system 210
is configured to shut down all but the sound capture func-
tionality of the hearing prosthesis 100 and the data trans-
mission functionality the hearing prosthesis 100, and
have the hearing prosthesis 100 transmit data based on
the captured sound via wireless link 230 to the remote
device 240, where the remote device displays text based
on spoken words of sound captured by the hearing pros-
thesis 100. Corollary to the above is that in at least some
embodiments, the hearing prosthesis 100 is configured
to automatically transfer or otherwise migrate function-
ality such that the remaining power can be devoted to
the core functions of the hearing prosthesis 100, and all
other remaining functionalities are either performed by
the remote device 240 or not performed at all.
[0063] It is noted that while features of the remote de-
vice 240 have been described in some instances above,
the teachings of the above have been primarily directed
towards features of the hearing prosthesis 100. It is noted
that in at least some exemplary embodiments, one or
more or all of the functionalities of the hearing prosthesis
100 detailed above can be, in at least some embodi-
ments, the functionalities that can be migrated to the re-
mote device 240. Corollary to that is in at least these
embodiments, the remote device 240 is configured to
have the functionality (or at least simulate the function-
ality - more on this below) of the hearing prosthesis that
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is migrated.
[0064] Some exemplary embodiments will now be de-
tailed with respect to embodiments of the system 210
having functionalities of the remote device 240 migrated
to the hearing prosthesis 100. In this regard, it is noted
that any disclosure of the migration of a functionality from
the hearing prosthesis to the remote device corresponds
to a disclosure of a migration of that functionality from
the remote device to the hearing prosthesis, providing
that such embodiments have that functionality on the re-
mote device or otherwise have the ability to replicate that
functionality in the first instance. Still further, it is noted
that any disclosure of the migration of a functionality from
the remote device to the hearing prosthesis corresponds
to a disclosure of a migration of that functionality from
the hearing prosthesis to the remote device, providing
that such embodiments have the functionality on the
hearing prosthesis in the first instance.
[0065] Concentrating now on migration of functionality
from the remote device 240 to the hearing prosthesis
100, some exemplary embodiments of such will now be
described.
[0066] Referring now to FIG. 6, there is an exemplary
flow chart 600 that provides an exemplary method ac-
cording to an exemplary embodiment. Specifically, the
method of flow chart 600 begins with method action 610,
which entails at least one of transferring to or simulating
by a hearing prosthesis a first functionality of a portable
handheld device having a cellular telephone communi-
cation suite (e.g., a smart phone as that term is used
generically). In an exemplary embodiment, for the pur-
poses of the exemplary illustration only, this first func-
tionality is the functionality of a calendar based reminder
of a teleconference in which the recipient must participate
(e.g., in the exemplary embodiment utilizing the generic
smart phone, where the recipient has inputted a calendar
reminder into the calendar thereof, the generic smart
phone will normally provide an indication of the recipient
that the meeting will commence within a given period of
time (along with, for example, a vibratory indication to
prompt the recipient to look at his or her smart phone)).
[0067] In an exemplary embodiment, the transferring
action of 610 can be initiated by the recipient. Alterna-
tively, it can be an automatic transfer initiated by some
triggering event (e.g., the smart phone running low on
power - more on this below). Flow chart 600 further in-
cludes method action 620, which entails at least one of
respectively executing or simulating the first functionality
by the hearing prosthesis. In an exemplary embodiment,
the hearing prosthesis has an onboard timer or the like,
and provides a reminder to the recipient of the upcoming
teleconference (e.g., the hearing prosthesis can evoke
a hearing percept corresponding to simulated speech
stating that the teleconference begins in a given temporal
period).
[0068] It is noted that the method of flow chart 600 re-
fers to both transferring and simulating functionality. In
the just described example, where the hearing prosthesis

100 includes a timer, the functionality of the remote de-
vice 240 is indeed transferred. In this regard, the hearing
prosthesis 100 can perform autonomously without the
remote device 240 being activated (at least after the func-
tionality has been transferred, along with any data re-
quired to execute the functionality (e.g., a time in which
the meeting begins)). Conversely, the hearing prosthesis
100 may not necessarily include a timer. Instead, the
remote device 240 is configured to provide a signal to
the hearing prosthesis 100 at a specific time according
to the calendar to prompt the hearing prosthesis 100 to
remind the recipient of the upcoming meeting. In this re-
gard, the functionality of the remote device 240 (in this
case, the calendar) is simulated by the hearing prosthesis
100. That is, the hearing prosthesis 100 does not have
the functionality of the remote device 240 with regard to
a timer or the like, but the functionality of the timer is
simulated thereby. (It is noted that an exemplary func-
tionality can also be simulated by the remote device 240
in some alternate embodiments, instead of executing a
given functionality.)
[0069] Accordingly, in view of the above, in an exem-
plary embodiment, an alarm (in the concept of an alarm
of an alarm clock) set on a cell phone or the like (corre-
sponding to portable handheld device 240 of system 210)
can be transferred to the hearing prosthesis 100 so that
the recipient receives the alarm at the appropriate time.
In the case of transferring the functionality, the data as-
sociated with the temporal features of the alarm is trans-
ferred from the cell phone after it is inputted therein by
the recipient (pre-migration synchronization, as further
detailed below), and the hearing prosthesis 100 utilizes
that data with its own internal calendar system to initiate
the alarm at the appropriate time. In the case of simulating
the functionality, the cell phone utilizes its own internal
calendar, and at the appropriate time, sends a signal to
the hearing prosthesis 100, which provides the alarm to
the recipient, thus simulating the functionality of the alarm
feature of the cell phone.
[0070] It is noted that not only the temporal data can
be transferred to the hearing prosthesis, but other facets
of the alarm can be transferred to the hearing prosthesis,
such as by way of example only and not by way of limi-
tation, data about the alarm, such as the type of ring tone
that is desired, can be transferred to the hearing pros-
thesis (different ring tones for different people / telephone
originating numbers can be utilized by the remote device
240, and thus the different ring tones can be presented
to the recipient when the functionality is transferred
and/or simulated by the hearing prosthesis).
[0071] Accordingly, in view of the above, in an exem-
plary embodiment, the transferred first functionality (with
reference to the above) is a temporally-based notification
to a recipient, and the execution of the first functionality
by the hearing prosthesis is automatic and includes no-
tifying the recipient that a temporal-based event at least
one of has happened or will happen.
[0072] In some exemplary embodiments of system
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210, there is a pre-migration process that takes place. In
this regard, referring now to FIG. 7, there is an exemplary
method according to flow chart 700, which entails method
action 710, which entails the recipient inputting temporal-
based data into the portable handheld device 240. The
method of flow chart 700 proceeds to method action 720,
which entails executing method 600 of FIG. 6. It is noted
that in an exemplary embodiment, the method further
comprises synchronizing the portable hand-held device
with the hearing prosthesis by uploading the inputted
temporally-based data to the hearing prosthesis (e.g.,
via link 230). This synchronization can be executed either
before method action 600 is executed, or can be execut-
ed along with method 600 (e.g., it can be part of the action
of transferring to the hearing prosthesis the first function-
ality (method action 610).
[0073] It is noted that in an exemplary embodiment,
the action of synchronizing the portable hand-held device
is executed automatically based on at least one of a pre-
determined temporally-based schedule or a predeter-
mined event. By way of example only and not by way of
limitation, the synchronization can occur every time data
related to the migrated functionality is inputted into the
remote device 240 (e.g., each time an alarm is set in the
remote device 240, each time the hearing prosthesis is
activated, each time the remote device 240 is brought
into contact via link 230 with the hearing prosthesis, etc.).
Alternatively and/or in addition to this, the synchroniza-
tion can occur according to a periodic schedule (e.g.,
every 10 minutes, every hour, etc.). In an exemplary em-
bodiment, the synchronization can occur based on a
schedule set by the recipient. Still further, the synchro-
nization can occur as a result of an input by the recipi-
ent/user to so execute the synchronization
[0074] Corollary to the above, in an exemplary embod-
iment, the system 210 is configured such that the com-
ponents thereof and/or the recipient thereof can control
which applications/functions, datasets, etc. will migrate
and/or when such migration will occur. In this regard, by
way of example only and not by way of limitation, the
remote device 240 can be configured with an app that
enables the recipient to input information associated with
the types of migrations and/or temporal details associat-
ed with a given migration. In this regard, in an exemplary
embodiment, the remote device 240 can be configured
to provide a list of questions or the like to the recipient
via, for example, the display screen, which questions cor-
respond to potential functions that can be migrated
and/or when such migration shall occur (i.e., what trig-
gers the migration). In at least some exemplary embod-
iments, the system 210 is configured to determine what
pre-migration data must be synchronized with the various
components, and automatically synchronize such (e.g.,
based on a schedule, based on the fact that the recipient
has determined that a given function will be migrated,
etc.).
[0075] An exemplary embodiment entails transferring
functionality from the portable device 240 to achieve a

hands-free and/or an eyes-free mode. By way of example
only and not by way of limitation, the remote device 240
has the functionality of displaying data and/or messages
and/or warnings on a screen thereof (e.g., email, text
messages, graphics linked in the pertinent culture with
some calamity, etc.). In an exemplary embodiment, the
hearing prosthesis 100 is configured to simulate the dis-
play data. Thus, referring to the aforementioned first func-
tionality detailed above, in an exemplary embodiment,
the first functionality is a display of a received text based
message, and in an exemplary embodiment the hearing
prosthesis 100 stimulates the display of the text based
message by evoking a hearing percept that is perceived
by the recipient as language corresponding to the words
of the text of the text based message. It is to be under-
stood that in scenarios where the visual alarm of the re-
mote device 240 is not text based, or even if it is text
based, other types of prompts by the hearing prosthesis
in addition to evoking a hearing percept indicative of
speech can be utilized by the hearing prosthesis to sim-
ulate the functionality.
[0076] An exemplary embodiment of the functionality
that can be migrated to the hearing prosthesis 100 en-
tails, by way of example, input monitoring. For example,
the hearing prosthesis 100 can be configured to log data
in the event that the remote device 240 is absent or oth-
erwise not in communication with the hearing prosthesis
100.
[0077] It is noted that in an exemplary embodiment,
the above can have utilitarian value in that in some in-
stances, only the recipient of the hearing prosthesis 100
can hear or otherwise know that the recipient is utilizing
or otherwise receiving information from the remote de-
vice 240 (e.g., because the hearing percept evoked by
the prosthesis 100 cannot be heard by anyone else, at
least in the case of a cochlear implant). In this regard, in
an exemplary embodiment, the action of respectively ex-
ecuting or simulating the first functionality by the hearing
prosthesis is executed such that an active observer of
the recipient corresponding to a human factors engineer-
ing 50 percentile 25 year old female citizen of the United
States (i.e., a female citizen of the United States having
physical and mental characteristics of the average 25
year old citizen) cannot recognize that the action has
taken place in a non-tactile based manner (e.g., cannot
recognize that the hearing prosthesis 100 has provided
the recipient with the information that would otherwise
be provided on the text screen of the remote device 240).
The tactile based manner encompasses a scenario
where, for example, the hearing prosthesis 100 is a bone
conduction device. In this regard, an observer might be
able to determine that the recipient has received infor-
mation by touching the recipient in a manner that vibra-
tions generated by the bone conduction device are trans-
ferred to the recipient.
[0078] Still further, such can have utilitarian value in
scenarios where reading or otherwise viewing the remote
device 240 is not possible and/or is not permitted and/or
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is not advantageous (e.g., while driving, while running
across a street with heavy traffic, while taking an exam-
ination, when the recipient is exposed to bright sunlight,
the recipient is temporarily blinded due to a flash, the
recipient’s vision is impaired because he or she has lost
his or her set of glasses, etc.).
[0079] It is noted that in some embodiments of the
hands-free / eyes-free mobile device mode, there is a
method that entails developing data utilizing a function-
ality of the portable handheld device 240 that is migrated
or otherwise transferred to the hearing prosthesis 100,
and then entailing transferring that data back to the port-
able handheld device for further processing and/or fur-
ther use. For example, in an exemplary embodiment, the
first functionality is a smart phone functionality (as that
term is utilized generically). In an exemplary embodi-
ment, an exemplary method action includes transferring
to the handheld device data developed as a result of the
execution or simulation of the first functionality by the
hearing prosthesis 100. For example, in an exemplary
embodiment, the smart phone functionality is a voice-
based functionality and the execution of the first function-
ality with the handheld device entails executing the voice-
based functionality. In an exemplary embodiment, this
can be voice-to-text functionality (where the functionality
of the portable handheld device 240 enables the recipient
to speak into a microphone thereof where the portable
handheld device 240 converts the captured speech into
text). Thus, in an exemplary embodiment, the hearing
prosthesis 100 is configured such that the recipient can
speak (e.g., talk to himself or herself) in such a manner
that the microphone of the hearing prosthesis 100 picks
up the speech of the recipient, and converts that speech
to a dataset that is representative of text (or, in an alter-
native embodiment, where the portable handheld device
240 is being used as a voice recorder, record the sound
of the recipient’s voice, and thus record the words spoken
thereby). Thus, the text developed by the hearing pros-
thesis 100, as a result of the migration of the functionality
from the portable handheld device 240, corresponds to
the aforementioned data developed as a result of the
execution or simulation of the first functionality. As noted
above, this data is transferred to the portable hand-held
device 240. In this exemplary method, the method can
further include the exemplary action of executing the first
functionality (i.e., the functionality of the portable hand-
held device that was migrated to the hearing prosthesis
100) with the portable handheld device based on this
transfer data. With regard to the current example, the
data representative of text can be converted to text that
is indeed displayed on the display of the portable hand-
held device 240.
[0080] In view of the above, it can be seen that an ex-
emplary functionality that can be migrated to the hearing
prosthesis 100, can be a smart phone functionality in the
form of voice-based functionality, and the action of exe-
cuting the first functionality with the hand-held device en-
tails executing the voice based functionality after the data

is transferred to the hand-held device.
[0081] In view of the above, an exemplary algorithm
usable by the system 210 to implement automatic migra-
tion / transfer of functionality from the remote device 240
to the hearing prosthesis 100 will now be described with
reference to flowchart 800 of FIG. 8, where the function-
ality is an alert that a meeting is to take place in the near
future. It is noted that the algorithm of flow chart 800 is
but one exemplary algorithm that can be utilized with the
system 210. Variations of this algorithm can be imple-
mented in other embodiments. Indeed, some exemplary
variations will be described by way of example only and
not by way of limitation in the following description of the
algorithm of flow chart 800. To be clear, any device, sys-
tem and/or method that can enable the teachings detailed
herein to be practiced and/or variations thereof can be
utilized in at least some embodiments.
[0082] Continuing with reference to FIG. 8, as can be
seen, flow chart 800 begins with block 810, which entails
a component of the system 210 (e.g., the hearing pros-
thesis 100 and/or the remote device 240) determining
that a scenario has occurred that warrants the synchro-
nization of data between the prosthesis and the remote
device 240 (mobile device in this scenario). By way of
example only and not by way of limitation, in an exem-
plary embodiment, this entails the establishment (includ-
ing reestablishment) of wireless link 230 between the re-
mote device 240 and the hearing prosthesis 100. Alter-
natively and/or in addition to this, this can entail a deter-
mination that the recipient has just activated the remote
device 240 (e.g., powered up the remote device, taken
the remote device out of airplane mode, etc.). In this ex-
emplary embodiment, the synchronization entails the
synchronization of data relating to a calendar function
stored on the remote device 240. For example, that the
recipient is to participate in a teleconference at 2:30 PM.
Continuing with the flow chart 800, after the synchroni-
zation of block 810, the system 210 is utilized (the hearing
prosthesis 100 is utilized to evoke a hearing percept
based on, for example, speech of someone speaking to
the recipient, and the remote device 240 is utilized to for
example, read text messages). At some point after block
810, an event occurs that triggers a migration. In this
regard, block 815 details that the remote device becomes
unavailable for whatever reason (e.g., remote device 240
becomes out of range, becomes low on battery power,
is shut off, etc.). At block 815, the functionality is migrated
automatically from the remote device 240 to the hearing
prosthesis. Flowchart 800 then proceeds to block 820,
in which the prosthesis performs the functionality that
was migrated thereto at block 815. In this exemplary em-
bodiment, the functionality is provide a reminder/alarm
to the recipient reminding the recipient that it is now 2:30
PM and the recipient must participate in the teleconfer-
ence. It is noted that while this functionality results in,
when residing in the remote device 240, a text message
and/or a vibratory action and/or a tone, this functionality
can result in a hearing percept of an artificial voice stating

27 28 



EP 3 295 685 B1

16

5

10

15

20

25

30

35

40

45

50

55

in a language that it is time to put us patent teleconference
as a result of the migration of this functionality to the
hearing prosthesis 100.
[0083] Still continuing with flowchart 800, at some point
after block 820, the remote device 240 becomes availa-
ble again and a connection is established between the
remote device 240 and the hearing prosthesis 100 via
the wireless connection 230 (as is represented by block
835 in FIG. 8). At some point after this connection is es-
tablished, at block 840, the remote device 240 and the
hearing prosthesis 100 synchronize with each other and
update their data accordingly to achieve a utilitarian re-
sult. By way of example only and not by way of limitation,
with respect to the aforementioned example, the hearing
prosthesis number 100 could provide synchronization
data to the remote device 240 detailing that the reminder
about the teleconference has been provided to the recip-
ient, and thus the remote device 240 clears that reminder
from its system.
[0084] Still with reference to FIG. 8, it is noted that there
is a branch to the flowchart 800 including blocks 825 and
830. In this regard, block 825 entails the recipient pro-
viding input to the hearing prosthesis 100 that he or she
seeks to take a verbal note. Because the remote device
240 is unavailable as a result of block 815, the function-
ality of the verbal note feature of the remote device 240
has been migrated to the hearing prosthesis 100. Thus,
the hearing procedures 100 performs this functionality
upon the recipient providing the input thereto. After this,
at block 830, the verbal note is stored in the prosthesis,
as a text and/or an audio note. Flowchart 800 then pro-
ceeds to block 835, where the remote device 240 be-
comes available and connects to the prosthesis, as noted
above, followed by block 840 where the mobile device in
the prosthesis synchronize. In this exemplary branch
scenario, the hearing prosthesis 100 downloads the data
based on the verbal note (text file, audio file, etc.) to the
remote device 240, and this verbal note is stored in the
remote device 240 as if it was initially directly inputted
therein by the recipient.
[0085] Referring now to FIG. 10, there is an exemplary
flow chart 900 detailing an exemplary scenario where
functionality is transferred in real time from the remote
device 240 to the hearing prosthesis for use by the remote
device 240. More specifically, at block 910, the remote
device 240, which in this exemplary embodiment is a
mobile device, such as by way of example only and not
by way of limitation, a cellular phone, determines that,
for whatever reason, it cannot pick up sound utilizing it
is microphone (e.g., sound as would be utilized to make
a verbal note, sound to make a telephone call, etc.). At
block 910, the remote device 240 request audio to be
streamed from the hearing prosthesis 100. In this regard,
the hearing prosthesis 100 includes a microphone which
captures sound, and the sound captured thereby is
deemed usable with respect to the functions associated
with the remote device 240 that requires the input from
the microphone of the remote device 240. Accordingly,

at block 920, sound is gathered from the hearing pros-
thesis microphone, whether that microphone be a micro-
phone on an external component or a microphone that
is internal to the recipient (implanted). At block 930, the
audio data resulting from the sound capture of the micro-
phone of the hearing prosthesis is transferred to the re-
mote device 240. In an exemplary embodiment, this is
achieved via the wireless link 230. At block 940, the re-
mote device 240 processes this audio input as if the audio
input were from the microphone of the remote device
240, and at block 950, the remote device 240 utilizes this
audio input for specific functionality thereof, such as by
way of example only and not by way of limitation by trans-
mitting a clearer audio signal in the case where the re-
cipient is engaged in a cellular telephone conversation.
[0086] As can be seen, flowchart 900 includes a branch
that includes block 960. In this exemplary alternative
path, sound can still be gathered by the microphone of
the remote device 240, utilizing the microphone thereof.
In this regard, the method associated with flowchart 900
need not necessarily be implemented in the scenario
where the microphone of the remote device 240 is com-
pletely useless. Instead, the method of flowchart 900 can
be implemented in a scenario where the system 210 eval-
uates which is the better audio signal (the signal that is
streamed from the hearing prosthesis 100 based on the
microphone thereof versus the signal that is streamed
from the microphone of the remote device 240). The sys-
tem can determine which is the better audio signal prior
to block 940, and execute block 940 utilizing the better
audio signal. In this regard, by way of example only and
not by way of limitation, the sound capture functionality
can be migrated from the hearing prosthesis 100 to the
remote device 240 automatically based on a trigger event
corresponding to a determination that the audio signal
based on the microphone of the hearing prosthesis 100
is more utilitarian than that based on the microphone of
the remote device 240. Corollary to this is that a subse-
quent triggering event can entail transferring the sound
capture functionality back to the remote device 240 upon
a determination that the audio signal from the micro-
phone of the remote device 240 has more utilitarian value
than that of the hearing prosthesis 100.
[0087] As noted above, the method of flowchart 900
entails real time transfer of functionality/migration of func-
tionality. Accordingly, in an exemplary embodiment, the
system 210 is configured to automatically detect a trigger
that will transfer the functionality in real time. Application
of such real-time transfer of functionality/migration of
functionality can include, by way of example only and not
by way of limitation application during a cellular telephone
call, during the action of executing dictation and/or the
taking of notes utilizing a component of the system 210,
and/or otherwise recording and events utilizing the sys-
tem 210.
[0088] In view of the above, in at least some exemplary
embodiments, a wide variety of the functionalities of a
smart phone, as that term is utilized in the generic sense,
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can be migrated to the hearing prosthesis 100. In addition
to the various discrete/hands free phone modes detailed
above (e.g., where the recipient speaks messages,
notes, reminders, phone numbers, etc., to themselves,
where the hearing prosthesis 100 stores the captured
spoken words of the recipient, or stores data based on
the captured spoken word to the recipient, which is later
downloaded to the smart phone utilize thereby just as if
it was spoken to the smart phone by the recipient), the
hearing prosthesis may perform other functionalities of
the smart phone. By way of example only and not by way
of limitation, in an exemplary embodiment, the function-
ality of a calculator can be migrated. Still further by way
of example, a clock functionality could be migrated (e.g.
where the hearing prosthesis 100 notifies the recipients
of the time on the hour and/or on the minute and/or on
the 5 minutes etc.).
[0089] Such functionality migration from the remote
device 240 to the hearing prosthesis can have utilitarian
value in situations where, for example, for whatever rea-
son, the recipient cannot utilize the remote device 240
(such scenario being an automatic triggering event in at
least some embodiments, at least where the system 210
is configured to determine that such a scenario has
elapsed). By way of example only and not by way of lim-
itation, an exemplary scenario where the recipient cannot
utilize the remote device 240 could be where the recipient
is in the shower, in a pool, in heavy rain, engaged in
exercise playing sports, etc. It is noted that in the em-
bodiments associated with the recipient taking a shower
or swimming, etc., it is assumed that the recipient’s de-
vice is a totally implanted hearing prosthesis and/or is a
hearing prosthesis that has an extra component that is
protected via a waterproof system (e.g., a wearable wa-
terproof case).
[0090] It is noted that in at least some embodiments,
there is utilitarian value in providing an input arrange-
ments of the hearing prosthesis 100 that can activate a
migrated functionality. In this regard, a smart phone or
the like, as that term is utilized generically, has buttons
or otherwise touch sensitive features that enable the re-
cipient to activate a given functionality. While at least
some embodiments include a hearing prosthesis that al-
so includes such buttons/touchpads, alternatively and/or
in addition to this, some embodiments are configured to
utilize audio commands from the recipient. By way of
example only and not by way of limitation, the hearing
prosthesis 100 can be configured to recognize verbal
commands from the recipient that indicates activation of
a functionality. For example, a recipient can speak "pros-
thesis, create a contact." These words, or words similar
thereto, would activate the functionality associated with
creating a contact. The recipient would then speak the
contact information, and the sound of the recipient’s
speech would be captured by the hearing prosthesis, and
contact data will be created in the hearing prosthesis.
Still further by way of example, a recipient can speak
"prosthesis, provide me a reminder." These words, or

words similar thereto would activate the functionality as-
sociated with providing the recipient a reminder. Other
types of mechanisms can be utilized to activate a func-
tionality.
[0091] Still further, specific commands can be utilized
to initiate a hands-free and/or a remote device free mode.
By way of example only and not by way of limitation, the
recipient could state "free me of the smart phone." These
words, or words similar thereto, would activate a hands
free mode based on the hearing prosthesis 100 without
the remote device.
[0092] It is further noted that in at least some exemplary
embodiments, other types of commands can be utilized
to initiate functionalities that are migrated to the hearing
prosthesis 100. By way of example only and not by our
limitation, air caps can be utilized.
[0093] Is briefly noted that there is utilitarian value with
respect to a totally implantable hearing prosthesis having
a subcutaneous microphone in that the system can be
utilized to confirm that the recipient is speaking when
verbal commands a received. In this regard, with respect
to, for example, the above exemplary scenarios, the
hearing prosthesis 100 may not necessarily be able to
determine that the recipient has spoken the words asso-
ciated with the command, or that a non-recipient has spo-
ken the words assisted with the command, and the hear-
ing prosthesis 100 is simply captured those words. (That
said, in at least some exemplary embodiments, the hear-
ing prosthesis 100 is configured to identify the users voice
based on frequency analysis etc., to at least decrease
the likelihood that nonrecipient voice initiates one of the
functionalities.) Because of features associated with a
totally implantable hearing prosthesis in general, and the
subcutaneous microphone in particular, features associ-
ated with own voice event determination can be utilized
in conjunction with the teachings detailed herein to en-
sure that any verbal command is a result of the recipient
speaking, and not a bystander speaking. Accordingly, in
an exemplary embodiment, the system 210 is configured
to identify an own voice event of the recipient and imple-
ment the functionality only upon such an identification,
albeit in conjunction with another event (such as, for ex-
ample, a determination that a given command has been
spoken).
[0094] In view of the above, in an exemplary embodi-
ment, now with reference to FIG. 9, there is a portable
hand-held device 2400 (e.g., a smart phone, as that term
is utilized generically), which in an exemplary embodi-
ment, corresponds to device 240 above, having a cellular
telephone communication suite 2401 and a hearing pros-
thesis functionality suite 2402. In an exemplary embod-
iment, the hearing prosthesis functionality suite 2402 is
configured to at least one of perform or simulate a func-
tionality of a hearing prosthesis, and the portable hand-
held device 2400 is configured to wirelessly communi-
cate with the hearing prosthesis. In an exemplary em-
bodiment of this exemplary embodiment, the device 2400
is configured to receive migration input from a recipient
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of the hearing prosthesis and migrate a functionality of
the device 2400 to the hearing prosthesis based on the
migration input. By way of example only and not by way
of limitation, this can be input into a user interface of the
device 2400. For example, the device 2400 can include
an app that the recipient of the hearing prosthesis 100
activates by touching a portion of a touchpad screen of
the device 2400 displaying an icon for that app. Alterna-
tively and/or in addition to this, the recipient can speak
into the device 2400.
[0095] The migrated functionality associated with the
device of FIG. 9 can be any of the applicable functional-
ities detailed herein and/or other functionalities, providing
that technology can enable such any utilitarian manner.
For example, the functionality of the hearing prosthesis
is sound processing to develop data used by a stimulator
of the hearing prosthesis to evoke a hearing percept.
That is, by way of example only and not by way of limi-
tation, the device 2400 could include its own sound proc-
essor that is effectively identical (including identical) to
that contained in the hearing prosthesis 100.
[0096] As will be understood from the above, in an ex-
emplary embodiment, the device 2400 is configured to
automatically migrate a functionality of the device to the
hearing prosthesis based on at least one of a temporal
schedule or a determination of an occurrence of a pre-
determined event (e.g., a trigger). Some exemplary pre-
determined events are detailed below with respect to
possible triggers that will result in automatic migration of
the functionality to the hearing prosthesis.
[0097] In an exemplary embodiment, the device 2400
is configured to receive data from the hearing prosthesis
100 usable with a voice based functionality of the device
(e.g., a verbal note, dictation, etc.) an execute the voiced
based functionality after the data is received (e.g., pre-
pare text based on the data and store the text as dictation,
store the verbal note as an audio file, etc.).
[0098] As noted above, in an exemplary embodiment,
the transfer/migration of functionality from the portable
handheld device 240 can be initiated as a result of the
occurrence of some predetermined triggering event. Any
of the aforementioned triggering events may be applica-
ble to the migration/transfer and thus can be utilized in
at least some embodiments.
[0099] In some exemplary embodiments, some trig-
gering events can include, for example a scenario where
the portable handheld device is turned off and/or on, the
portable handheld device 240 comes in and/or out of
range of the hearing prosthesis 100 (i.e., the link 230 is
established and/or broken), a determination is made (au-
tomatically) that the portable handheld device 240 is run-
ning low on power etc. In some exemplary embodiments,
the triggering events can be periodic and/or related to an
event that occurs periodically. In some exemplary em-
bodiments, the periodic event can be based on an output
of a timer (e.g., a time output of a timer, etc.).
[0100] Still further by way of example only and not by
way of limitation, in an exemplary embodiment, a trigger-

ing event can correspond to the proximity of a caregiver
to the hearing prosthesis 100. In an exemplary embodi-
ment, a caregiver (e.g. parents of a small child, the latter
being a recipient of the hearing prosthesis 100) of a re-
cipient may not desire migration to take place unless he
and/or she is approximate to the recipient. Such can be
the case because the caregiver does not once the recip-
ient to have to operate the remote device 240 (or even
have access to the remote device 240). Accordingly, in
an exemplary embodiment, the system 210 can be con-
figured so as to automatically migrate a functionality, or
at least enable the migration the functionality to the re-
mote device 240 upon an automatic determination that
a caregiver is present or otherwise proximate to the re-
cipients of the hearing prosthesis 100. Indeed, in an ex-
emplary embodiment, such can be a result of a caregiver
with a portable handheld device, such as by way of ex-
ample only and not by way of limitation, a personalized
smart phone as that term is utilized in the generic sense,
into proximity with the hearing prosthesis 100, which per-
sonalized smart phone What a signal to the hearing pros-
thesis 100 indicating that the caregiver is proximate to
the recipient. (The personalized smart phone of the par-
ent need not be the remote device 240 of the system 210
- that can be a personalized smart phone, as used in the
generic sense, of the recipient - the personalized smart
phone of the parent is simply utilized to provide an indi-
cation of proximity of the caregiver, although in other em-
bodiments, the personalized smart phone of the hearing
prosthesis can also correspond to a remote device 240
to which functionality can be migrated. Still further, in an
exemplary embodiments of a triggering event can be an
environment in which the hearing prosthesis 100 is lo-
cated (e.g., too noisy of an environment, to quiet in an
environment, ambient light being too bright to properly
evaluate LED or LCD information, etc.).
[0101] In an exemplary embodiment, an automatic trig-
gering event can entail the remote device 240 being
brought into proximity of the hearing prosthesis (e.g., as
indicated by the establishment of the wireless link 230
between the two components).
[0102] In addition to trigger events associated with re-
mote device 240 availability, other conditions can be trig-
gering events, such as by way of example only and not
by way of limitation, weather related events. For example,
migration / transfer of functionality can be triggered based
on a determination that it is raining, such having utilitarian
value in a scenario where, for example, the recipient does
not want to expose the portable handheld device 240 to
the rain. Alternatively and/or in addition to this, in an ex-
emplary embodiment, a triggering event can be associ-
ated with an activity in which a recipient is engaging. For
example, a triggering event can be a determination that
the recipient is jogging, driving, etc., sleeping, etc. Cor-
ollary to this is that in at least some exemplary embodi-
ments, the system 210 is configured to automatically de-
termine whether or not the recipient is engaging and an
exemplary activity (e.g., the hearing prosthesis and/or
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the portable handheld device can include and acceler-
ometer coupled with software that can extrapolate that
the recipient is jogging and/or running based on the out-
put of the accelerometer). Such capability to determine
the activity in which the recipient is engaging need not
necessarily be due to active sensing of such engage-
ment. By way of example, the system 210 can deduce
that a recipient is engaging in an activity based on other
types of settings (e.g., the portable device 210 is being
recharged from 12 V DC current, thus indicating that the
recipient may be driving, the portable device 210 is lo-
cated in a support device that permits hands-free use
while driving, again thus indicating that the recipient may
be driving, etc.).
[0103] Still further, in an exemplary embodiment, a
warning of a functionality that might be migrated can en-
tail a warning to the recipient that he or she is walking
and/or driving or otherwise traveling into a certain area
(a location/geographic-based warning).
[0104] Still with respect to utilizing detection of recipi-
ent activity is a trigger, in an exemplary embodiment, the
hearing prosthesis 100 could detect or otherwise deduce
that the recipient is underwater. In an exemplary embod-
iment, this can be achieved via the termination of a pres-
sure related feature associated with the recipient. By way
of example only and not by way of limitation, an exem-
plary embodiment implemented in a totally implantable
hearing prosthesis, a variable associated with the trans-
fer function of a membrane and/or diaphragm of a sub-
cutaneous microphone could be analyzed. For example,
an increase in pressure when the recipient skin, such as
that associated with the recipient going underwater,
would likely be transferred to the diaphragm/membrane
of the subcutaneous microphone. That is, additional
pressure would be applied to the diaphragm/membrane
relative to that which would be the case if the recipient
was out of the water at sea level (or higher). The hearing
prosthesis can be configured to automatically determine
that the transfer function has changed in a manner indic-
ative of the recipient being exposed to pressures asso-
ciated with being underwater, and thus at least deduce,
if not detect that the recipient is indeed underwater. Still
further by way of example only and not by way of limita-
tion, in an exemplary embodiment, the hearing prosthesis
100 could detect water or moisture utilizing a censor
thereof. Still further, in an exemplary embodiment, the
hearing prosthesis could be configured to evaluate
sounds and/or sound variations associated with water
(e.g., based on frequencies associated with splashing of
water, the sound of dripping water, the different sound
of noises that travel through water relative to that which
travels through air, many of which are distinct) and thus
deduce that the recipient is at least swimming, if not un-
derwater.
[0105] Still further, in an exemplary embodiment, the
hearing prosthesis 100 could detect or otherwise deduce
an environment and or a situation and/or a location in
which the recipient is in based on environmental sounds

entering the microphone. By way of example only and
not by way of limitation, the sounds of birds tweeting or
leaves rustling may indicate that the recipient is in a forest
environment, or at least a non-urban environment. Con-
versely, still by way of example, the sounds of horns
beeping may indicate that the recipient is in an urban
environment. Still further by way of example, the sounds
of water lapping against water due or fiberglass may in-
dicate that the recipient is on a boat, and the sounds of
ocean noises may indicate that the recipient is at the
beach. Still further by way of example only and not by
way limitation, sounds corresponding to those of the in-
terior of a commercial jetliner can indicate that the recip-
ient is in a commercial jetliner. Any or all of these can be
a triggering event as detailed above. Is further noted that
alternatively, the remote handheld device could detect
or otherwise deduce the aforementioned environment
and/or a situation and/or a location in which the recipient
is in based on environmental sounds entering a micro-
phone.
[0106] It is also noted that in an exemplary embodi-
ment, some of these triggering events are age-appropri-
ate triggering events. In this regard, an exemplary meth-
od entails executing one or all of the method actions de-
tailed herein coupled with the method action of setting a
triggering event and/or eliminating a triggering event due
to the age of the recipient. Corollary to this is that in at
least some exemplary embodiments, one or more or all
of the method actions detailed herein are executed based
on a triggering event that was set based on the age of
the recipient. Another exemplary embodiment includes
the non-execution of a method action because of the
elimination of a triggering event that was eliminated
based on the age the recipient. Accordingly, in an exem-
plary embodiment, there is a system 210 configured with
triggers that prevents the migration / transfer of a function
and/or enables the migration/transfer of a function for
recipients of a certain age and not for a recipient of ages
other than the certain age and/or vice versa. By way of
example only and not by way of limitation, a scenario
where a recipient automatically receives a hearing per-
cept corresponding to text messages when no one is
speaking to him or her might be unnerving to a small child
and to a very old recipient, while such might be perfectly
acceptable to a young adult.
[0107] Alternatively and/or in addition to the above, in
some exemplary embodiments, the triggering events can
be based on environmental conditions. By way of exam-
ple, triggering events can be based on temperature (am-
bient and/or temperature of one or more of the compo-
nents of system 210), movement, altitude (e.g. pressure
altitude, altitude based on telemetric data etc.), the pres-
ence of wind (e.g., a determination that wind is present
based on a wind noise detection algorithm of the system
210), etc. By way of example and not by way of limitation,
a heat sensor can determine that the external component
of a cochlear implant is becoming too hot (e.g., has
achieved the temperature that could deleteriously affect
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the sound processor), and thus automatically transfer the
functionality to the remote device 240.
[0108] Still further, in an exemplary embodiment, the
triggering event can be based on a characteristic of a
sound captured by the hearing prosthesis and/or by the
remote device 240. By way of example only and not by
way of limitation, if a characteristic of a sound is that of
an alarm (e.g., inclement weather warning detailing three
tornadoes in the vicinity of the recipient received via the
remote device 240, where the remote device is a smart
phone as that term is utilized generically), and such alarm
would normally be presented via text message on the
remote device 240, the functionality of the alarm could
automatically be transferred to the hearing prosthesis
100, albeit in the form of a hearing percept. (It is further
noted that in at least some instances, the transfer of the
functionality will not eliminate the functionality from the
transferor device. For example, in the aforementioned
scenario, the remote device 240 would also present a
text message announcing the impending doom.) Still fur-
ther by way of example only and not by way of limitation,
the characteristic can be a characteristic indicative of an
own voice of the recipient. In an exemplary embodiment,
there can be utilitarian value with respect to utilizing the
microphone of the remote device 240 in lieu of the mi-
crophone of the hearing prosthesis 100, as the ladder
microphone would be more likely to be subjected to po-
tential deleterious effects associated with own voice sce-
narios.
[0109] Additional triggers can entail, by way of exam-
ple, tapping the hearing prosthesis 100 and given manner
(e.g. with a predetermined rhythm etc.), determination
that a recipient and/or a components of the system 210
has undergone a specific type of movement (e.g. accel-
eration having a predetermined value or greater than a
predetermined value, repeated vertical movements etc.).
Still further, automatic recognition of a voice by the sys-
tem 2 tend and were automatic recognition of a given
sound, at least relative to other voices and/or other
sounds, can be utilized as a triggering event.
[0110] Some additional triggering events that can trig-
ger migration/transfer can include, by way of example,
service of one or both components of the system 210
(planned and/or unplanned), a periodically occurring
event and/or a semi-periodically occurring event (e.g.
night, sleeping, waking up, eating lunch, showering, a
routine travel route (bus route, scheduled flights, drive)
etc.).
[0111] Still further, in an exemplary embodiment, trig-
gering events can correspond to the elimination of the
initial triggering event. For example, if the triggering event
was a low battery event in one of the devices of the sys-
tem 210, a subsequent triggering event to migrate the
functionality back could be the determination that the bat-
tery at issue has been recharged or otherwise is being
supplied with a power source that enables the battery to
be recharged. Still further by way of example only and
not by way of limitation, if the triggering event was a sce-

nario in which one of the components was out of range
(e.g., the wireless link 230 is broken), the subsequent
triggering event that would migrate the functionality back
could be the scenario where the component at issue
comes back into range (e.g., the wireless link 230 is re-
established).
[0112] While the above triggering events have been
detailed with respect to triggering transfer/migration of a
given functionality, in at least some embodiments, the
triggering events detailed herein and/or variations there-
of can be further utilized as triggering events for the above
noted pre-migration synchronization actions. That said,
in some alternative embodiments, there are triggering
events associated with pre-migration synchronization
that may not necessarily be also utilize for migra-
tion/transfer. Indeed, such as come, top with the concept
of "pre-migration synchronization." By way of example
only and not by way of limitation, pre-migration synchro-
nization can be triggered by the change of a setting, such
as, for example, a change in alarm setting, a change in
a battery reserve requirement (e.g., migration at 20% of
battery charge instead of 15% or 10% of battery charge),
etc.
[0113] In an exemplary embodiment, pre-migration
synchronization can occur as a result of a physiological
change in the recipient detected by the system 210, such
as by way of example only and not by way of limitation,
a heartbeat change, a body temperature change, etc.
[0114] The above automatic triggers of the pre-migra-
tion synchronization can have utilitarian value in such
instances where the loss of functionality or otherwise the
utilitarian value of transferring the functionality from one
component of the system to tend to the other component
of the system 210 may not necessarily be predictable
and/or be controllable. By way of example only and not
by way of limitation, a recipient can experience a scenario
where he or she cannot utilize his or her smart phone,
and such might be unexpected. For example, a flat bat-
tery might be unexpected. The loss of the remote device
240 and/or a scenario where the recipient leaves the re-
mote device 240 at home while on travel could be unex-
pected/the inability to find the remote device 210 could
be unexpected, the loss of the external component of the
hearing prosthesis might be unexpected, etc.
[0115] It is noted that in at least some embodiments,
any triggering event that has been described herein can
be utilized for migration/transfer from the hearing pros-
thesis to the remote device and/or from the remote device
to the hearing prosthesis if such can be enabled and is
otherwise pertinent to a given migration, unless other-
wise specified herein. Further, any triggering event that
can enable the teachings detailed herein and/or varia-
tions thereof can be utilized in at least some embodi-
ments.
[0116] It is further noted that any transfer and/or mi-
gration of functionality detailed herein also corresponds
to a disclosure of the transfer back/the migration back of
functionality to the device/component from which the mi-
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gration was transferred / migrated the first instance.
[0117] Is further noted that in some exemplary embod-
iments, an indication can be provided to the recipient that
functionality has been migrated and/or that functionality
has been migrated back. By way of example only and
not by way of limitation, in an exemplary embodiment,
the hearing prosthesis 100 can be configured to provide
a hearing percept corresponding to synthesized words
indicating that functionality has been migrated from the
remote device to the hearing prosthesis and/or migrated
back from the remote device to the hearing prosthesis.
The further by way of example only and not by way of
limitation, in an exemplary embodiment, the remote de-
vice 240 can provide an indication to the recipient corre-
sponding to a text message indicating that functionality
has been migrated from the hearing prosthesis to the
remote device and/or migrated back from the hearing
prosthesis to the remote device.
[0118] Still further, ancillary indications can be provid-
ed as a result of migration/migration back. For example,
the remote device 240 could indicate changes and/or
events that have occurred since the initial migration. By
way of example only and not by limitation, after migration
back to the remote device, the remote device could pro-
vide a message to the recipient that 2 messages have
been received since the initial migration. Still further by
way of example only and not by way of limitation, one or
both of the components of the system 210 can indicate
how long the functionality has been migrated at the time
that the functionality is migrated back and/or shortly
thereafter. Corollary to this is then that an exemplary em-
bodiment, the system 210 can periodically indicate to a
recipient automatically that a functionality(s) is in a mi-
grated status. Still further, in an exemplary embodiment,
the system 210 can be configured to indicate to the re-
cipient what functionalities are in a migrated status upon
a query from the recipient. Still further, in an exemplary
embodiment, data can be logged relating to the migration
and migration back of the functionalities (e.g. timing of
migrations, the length of time of a migration, the number
of times that a migration has occurred etc.). The system
210 can be configured such that this data can be provided
to the recipient and/or to another entity seeking such in-
formation.
[0119] It is noted that any feature detailed above with
respect to a given component of the system 210 corre-
sponds to a disclosure of the system 210 as a whole
having that feature. Still further, it is noted that any feature
detailed above with respect to the system 210 corre-
sponds to a disclosure of one or both of the components
of the system 210 having that feature. In some embodi-
ments, any feature disclosed herein associated with the
hearing prosthesis 100 can correspond to a disclosure
of that feature associated with the remote device 240,
and vice versa, unless otherwise specified and/or unless
otherwise impractical with respect to the current state of
technology. Corollary to this is that any transfer/migration
detailed herein from one component of the system 210

to the other component of the system 210 corresponds
to a disclosure of the transfer/migration of the function-
ality from the other component to the one component, as
well as a disclosure of transfer/migration back from the
pertinent components, unless otherwise specified herein
and/or unless otherwise impractical with respect to the
current state of technology. Still further, in any triggering
event detailed herein relating to the transfer/migration of
functionality and/or synchronization of data from one
component to the other component of the system 210
corresponds to a disclosure of transfer/migration of func-
tionality and/or synchronization of data from the other
component to the one component, unless otherwise
specified and/or unless otherwise impractical with re-
spect to the current state of technology.
[0120] Moreover, it is noted that while the above con-
centrates on the migration of functionality between a sin-
gle hearing prosthesis 100 and a single remote device
240, in an alternate embodiment, functionality can be mi-
grated between 2 or more hearing prostheses 100 and/or
2 or more remote devices 240. By way of example only
and not by way of limitation, the scenario can exist where
a young child with a like utilizes a hearing prosthesis 100.
The system including the hearing prosthesis 100 can also
include the child’s remote device along with a parents’
remote device (or both parents’ remote devices or even
more). This concept can further be extrapolated to a sce-
nario where an older person has the recipients, and the
functionality is migrated between the hearing prosthesis
and remote devices of children of the recipient. In some
instances, the functionality can be migrated from the
hearing prosthesis to 2 or more remote devices at the
same time. In an exemplary embodiment, the resulting
system can be utilized an algorithm to determine primacy
between the 2 remote devices in the event of a conflict.
By way of example only and not by way of limitation,
primacy can be established based on which remote de-
vices closer to the hearing prosthesis (e.g., such can be
based on, for example, the strength of the resulting wire-
less link between the 2 devices, temporal factors asso-
ciated with strands mission of signals, etc.). Any device,
system, and/or method that can enable functionality mi-
gration between more than one device to another device
that can enable the teachings detailed herein and/or var-
iation thereof to be practiced can be utilized in at least
some embodiments.
[0121] It is noted that any method detailed herein also
corresponds to a disclosure of a device and/or system
configured to execute one or more or all of the method
actions associated there with detailed herein. In an ex-
emplary embodiment, this device and/or system is con-
figured to execute one or more or all of the method actions
in an automated fashion. That said, in an alternate em-
bodiment, the device and/or system is configured to ex-
ecute one or more or all of the method actions after being
prompted by a human being. It is further noted that any
disclosure of a device and/or system detailed herein cor-
responds to a method of making and/or using that the

39 40 



EP 3 295 685 B1

22

5

10

15

20

25

30

35

40

45

50

55

device and/or system, including a method of using that
device according to the functionality detailed herein.
[0122] It is noted that embodiments include non-tran-
sitory computer-readable media having recorded there-
on, a computer program for executing one or more or
any of the method actions detailed herein. Indeed, in an
exemplary embodiment, there is a non-transitory com-
puter-readable media having recorded thereon, a com-
puter program for executing at least a portion of any meth-
od action detailed herein.
[0123] It is further noted that any disclosure of a device
and/or system detailed herein also corresponds to a dis-
closure of otherwise providing that device and/or system.
[0124] While various embodiments of the present in-
vention have been described above, it should be under-
stood that they have been presented by way of example
only, and not limitation. It will be apparent to persons
skilled in the relevant art that various changes in form
and detail can be made therein without departing from
the scope of the invention.

Claims

1. A hearing prosthesis, comprising:

a stimulation device configured to implement a
first functionality of the hearing prosthesis cor-
responding to the providing of sensory supple-
ment to a recipient to evoke a sensory percept,
wherein the hearing prosthesis is configured to
implement a secondary functionality different
from the first functionality, and
the hearing prosthesis is configured to migrate
the second functionality to a device remote from
the sensory supplement medical device,
characterized in that
the hearing prosthesis is configured to automat-
ically migrate the second functionality to the de-
vice remote from the hearing prosthesis upon
both of:

a determination that a power storage device
of the hearing prosthesis has achieved a
predetermined status; and
the migration of the second functionality will
prolong the first functionality relative to that
which would be the case in the absence of
the migration of the second functionality.

2. The device of claim 1, wherein: the second function-
ality is an alert to a recipient of the hearing prosthesis.

3. The device of claim 1, wherein: the device remote
from the hearing prosthesis is a non-hearing pros-
thesis device.

4. The device of claim 1, wherein:

the hearing prosthesis is configured to automat-
ically migrate the second functionality to a de-
vice remote from the hearing prosthesis; and
the hearing prosthesis is configured to automat-
ically perform an assessment of a status of at
least one of the hearing prosthesis or the device
remote from the hearing prosthesis and prevent
the automatic migration of the second function-
ality.

5. The device of claim 1, wherein: the second function-
ality is an alert to the recipient that is at least one of:

a transcutaneous communication link of the
hearing prosthesis between an implantable
component thereof and an external component
thereof is at least partially disrupted;
a signal from an acoustic component of the hear-
ing prosthesis is not being received in a sufficient
manner such that the first functionality can be
enabled;
a power storage device of the hearing prosthesis
has achieved a predetermined status; or
the hearing prosthesis has experienced an in-
ternal software fault.

6. The device of claim 1, wherein: the second function-
ality is the conveyance of a status to the recipient
that is at least one of:

the hearing prosthesis is evoking a hearing per-
cept based on audio streaming thereto; or
the hearing prosthesis is in a sound manage-
ment mode corresponding to at least one of
scene classification or noise reduction.

7. The device of claim 1, wherein: the hearing prosthe-
sis is configured such that all control inputs of the
hearing prosthesis based on manual input into the
hearing prosthesis by the recipient can be controlled
by the remote device upon migration of the second
functionality to the remote device.

8. A system, comprising:

the hearing prosthesis according to one of the
claims 1-7 including a stimulation device config-
ured to be attached to a recipient and configured
to execute one or more functions to evoke a
hearing percept; and a remote device config-
ured to be portable and configured to wirelessly
communicate with the hearing prosthesis, and
a device remote from the hearing prosthesis,
wherein the remote device is configured to per-
form at least one function of the one or more
functions of the hearing prosthesis in lieu of the
hearing prosthesis performing that function and
communicate the results of that one or more
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function to the hearing prosthesis via the wire-
less communication to enable the hearing pros-
thesis to evoke the hearing percept.

9. The system of claim 8, wherein the system is con-
figured such that:

the hearing prosthesis automatically suspends
further execution of the one or more functions
upon a determination that a power level of a pow-
er storage device thereof meets a given criteria;
and
the remote device automatically initiates execu-
tion of the one or more functions and communi-
cates the results of that one or more function to
the hearing prosthesis via the wireless commu-
nication to enable the hearing prosthesis to
evoke the hearing percept upon the determina-
tion that the power level of the power storage
device thereof meets the given criteria.

10. The system of claim 8, wherein:

one of the one or more functions is a first function
corresponding to the processing of data based
on sound captured by the hearing prosthesis;
and
the hearing prosthesis is configured to evoke a
hearing percept based on communicated results
of the first function from the remote device.

11. The system of claim 8, wherein:

the hearing prosthesis is configured to transmit
first data corresponding to transduced sound
captured by the hearing prosthesis to the remote
device; and the remote device is configured to
receive the transmitted first data and process
the first data into second data, the processing
of the first data corresponding to at least one
function performed by the remote device; the
remote device is configured to transmit the sec-
ond data to the hearing prosthesis; and
the hearing prosthesis is configured to receive
the second data transmitted from the remote de-
vice and evoke a hearing percept based on the
received transmitted second data, wherein:
the hearing prosthesis is configured to process
the first data into third data in a manner at least
substantially the same as that by which the re-
mote device processes the first data into second
data, and evoke a hearing percept based on the
third data.

12. The system of claim 8, wherein:

the hearing prosthesis is configured to automat-
ically wirelessly communicate data based on

captured speech to the remote device upon an
automatic determination by the hearing prosthe-
sis that the hearing prosthesis cannot evoke a
hearing percept based on the captured speech;
and
the remote device is configured to automatically
display text corresponding to a speech content
of the captured speech wirelessly communicat-
ed to the remote device by the hearing prosthe-
sis.

13. The system of claim 8, further comprising a second
remote device, wherein the second remote device
is configured to perform at least two functions of the
one or more functions of the hearing prosthesis in
lieu of the hearing prosthesis performing those two
functions and communicate the results of those two
or more functions to the hearing prosthesis via the
wireless communication to enable the hearing pros-
thesis to evoke the hearing percept,
wherein at least one of the at least two functions
performed by the second remote device is a function
not performed by the first remote device, and
wherein at least one of the at least two functions
performed by the second remote device is a function
performed by the first remote device

Patentansprüche

1. Hörprothese, die umfasst:

eine Stimulationsvorrichtung, die konfiguriert
ist, eine erste Funktionalität der Hörprothese
entsprechend der Bereitstellung von sensori-
scher Ergänzung an einen Empfänger umzuset-
zen, um eine sensorische Wahrnehmung her-
vorzurufen, wobei die Hörprothese konfiguriert
ist, eine zweite Funktionalität umzusetzen, die
sich von der ersten Funktionalität unterscheidet,
und wobei die Hörprothese konfiguriert ist, dass
es die zweite Funktionalität auf ein zum medizi-
nischen Gerät zur sensorischen Ergänzung ent-
ferntes Gerät überträgt,
dadurch gekennzeichnet, dass
die Hörprothese konfiguriert ist, dass die zweite
Funktionalität auf das zur Hörprothese entfernte
Gerät zu übertragen, wenn folgendes vorliegt:

eine Bestimmung, dass ein Energiespei-
chergerät der Hörprothese einen vorbe-
stimmten Status erreicht hat; und
das Übertragen der zweiten Funktionalität
die erste Funktionalität über das ausdehnt,
was der Fall wäre bei Abwesenheit des
Übergehens der zweiten Funktionalität.

2. Vorrichtung nach Anspruch 1, wobei:
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die zweite Funktionalität ein Alarm für einen Emp-
fänger der Hörprothese ist.

3. Vorrichtung nach Anspruch 1, wobei:
das von der Hörprothese entfernte Gerät keine Hör-
prothesenvorrichtung ist.

4. Vorrichtung nach Anspruch 1, wobei:

die Hörprothese konfiguriert ist, die zweite Funk-
tionalität automatisch auf ein zur Hörprothese
entferntes Gerät zu übergtragen; und
die Hörprothese konfiguriert ist, automatisch ei-
ne Einschätzung eines Status der Hörprothese
und/oder des von der Hörprothese entfernten
Geräts durchzuführen und das automatische
Übertragen der zweiten Funktionalität zu verhin-
dern.

5. Vorrichtung nach Anspruch 1, wobei:
die zweite Funktionalität ein Alarm an den Empfän-
ger ist, der zumindest vor einem des folgenden
warnt:

eine transkutane Kommunikationsverbindung
der Hörprothese zwischen einer implantierba-
ren Komponente davon und einer externen
Komponente davon ist zumindest teilweise un-
terbrochen;
ein Signal von einer akustischen Komponente
der Hörprothese wird nicht in ausreichender
Weise so empfangen, dass die erste Funktiona-
lität ermöglicht werden kann;
eine Energiespeichervorrichtung der Hörpro-
these hat einen vorbestimmten Status erreicht;
oder
die Hörprothese hat einen internen Softwarefeh-
ler erfahren.

6. Vorrichtung nach Anspruch 1, wobei:
die zweite Funktionalität die Übermittlung eines Sta-
tus an den Empfänger ist, wobei der Status mindes-
tens eins des folgenden ist:

die Hörprothese ruft eine Hörwahrnehmung ba-
sierend auf Audiostreaming hervor; oder
die Hörprothese befindet sich in einem Sound-
managementmodus entsprechend einer Sze-
nenklassifikation und/oder einer Geräuschredu-
zierung.

7. Vorrichtung nach Anspruch 1, wobei:
die Hörprothese so konfiguriert ist, dass alle Steue-
rungseingaben der Hörprothese, die auf einer ma-
nuellen Eingabe in die Hörprothese durch den Emp-
fänger basieren, durch das entfernte Gerät kontrol-
liert werden können, wenn die zweite Funktionalität
auf das entfernte Gerät übertragen wurde.

8. System, das umfasst:

die Hörprothese nach einem der Ansprüche 1-7,
die folgendes einschließt:

eine Stimulationsvorrichtung, die konfigu-
riert ist, an einem Empfänger angebracht
zu werden und die konfiguriert ist, ein oder
mehrere Funktionen auszuführen, um eine
Hörwahrnehmung hervorzurufen; und
ein entferntes Gerät, das konfiguriert ist,
tragbar zu sein und das konfiguriert ist, mit
der Hörprothese drahtlos zu kommunizie-
ren, und wobei

das Gerät von der Hörprothese entfernt ist, wo-
bei das entfernte Gerät konfiguriert ist, mindes-
tens eine Funktion aus einer oder mehreren
Funktionen der Hörprothese anstelle der Hör-
prothese durchzuführen, wobei es diese Funk-
tion durchführt und die Ergebnisse dieser einen
oder mehreren Funktionen an die Hörprothese
über die Drahtloskommunikation kommuniziert,
um es der Hörprothese zu ermöglichen, die Hör-
wahrnehmung hervorzurufen.

9. System nach Anspruch 8, wobei das System so kon-
figuriert ist, dass:

die Hörprothese automatisch die weitere Aus-
führung der einen oder mehreren Funktionen
unterbindet bei einer Bestimmung, dass ein En-
ergieniveau einer Energiespeichervorrichtung
gegebene Kriterien erfüllt; und
das entfernte Gerät automatisch die Ausführung
der einen oder mehreren Funktionen veranlasst
und die Ergebnisse der einen oder mehreren
Funktionen an die Hörprothese über die Draht-
loskommunikation kommuniziert, um es der
Hörprothese zu ermöglichen, die Hörwahrneh-
mung bei der Bestimmung hervorzurufen, dass
das Energieniveau der Energiespeichervorrich-
tung die gegebenen Kriterien erfüllt.

10. System nach Anspruch 8, wobei:

eine der einen oder mehreren Funktionen eine
erste Funktion ist, die mit der Verarbeitung von
Daten korrespondiert, die auf von der Hörpro-
these erfassten Sound basieren; und
wobei die Hörprothese konfiguriert ist, eine Hör-
wahrnehmung hervorzurufen, basierend auf
den kommunizierten Ergebnissen der ersten
Funktion von dem entfernten Gerät.

11. System nach Anspruch 8, wobei:

die Hörprothese konfiguriert ist, erste Daten ent-
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sprechend dem umgewandelten Sound, der von
der Hörprothese erfasst wurde, auf das entfern-
te Gerät zu übertragen; und
das entfernte Gerät konfiguriert ist, die übertra-
genen ersten Daten zu empfangen und die ers-
ten Daten in zweite Daten zu verarbeiten, wobei
das Verarbeiten der ersten Daten mindestens
einer Funktion entspricht, die von dem entfern-
ten Gerät durchgeführt wird; wobei das entfernte
Gerät konfiguriert ist, die zweiten Daten an die
Hörprothese zu übertragen; und
die Hörprothese konfiguriert ist, die zweiten Da-
ten, die von dem entfernten Gerät übertragen
wurden, zu empfangen und eine Hörwahrneh-
mung hervorzurufen basierend auf den empfan-
genen übertragenen zweiten Daten, wobei:
die Hörprothese konfiguriert ist, die ersten Da-
ten in Dritte Daten zu verarbeiten auf eine zu-
mindest im wesentlichen selbe Art wie die, durch
die das entfernte Gerät die ersten Daten in die
zweiten Daten verarbeitet, und um eine Hör-
wahrnehmung basierend auf den dritten Daten
hervorzurufen.

12. System nach Anspruch 8, wobei:

die Hörprothese konfiguriert ist, bei einer auto-
matischen Bestimmung durch die Hörprothese,
dass die Hörprothese eine Hörwahrnehmung
basierend auf erfasster Sprache nicht hervorru-
fen kann, automatisch Daten basierend auf der
erfasster Sprache an das entfernte Gerät draht-
los zu kommunizieren; und
das entfernte Gerät konfiguriert ist, automatisch
Text entsprechend einem Sprachinhalt der er-
fassten Sprache, die drahtlos zu dem entfernten
Gerät durch die Hörprothese übertragen wurde,
anzuzeigen.

13. System nach Anspruch 8, das weiterhin ein zweites
entferntes Gerät umfasst,
wobei das zweite entfernte Gerät konfiguriert ist,
mindestens zwei Funktionen der einen oder mehre-
ren Funktionen der Hörprothese anstelle der Hör-
prothese durchzuführen, die diese zwei Funktionen
durchführt, und um die Ergebnisse dieser zwei oder
mehr Funktionen an die Hörprothese über die Draht-
loskommunikation zu kommunizieren, um es der
Hörprothese zu ermöglichen, die Hörwahrnehmung
hervorzurufen,
wobei mindestens eine der mindestens zwei Funk-
tionen, die von dem zweiten entfernten Gerät durch-
geführt werden, eine Funktion ist, die nicht von dem
ersten entfernten Gerät durchgeführt wird, und
wbeibei mindestens eine der mindestens zwei Funk-
tionen, die von dem zweiten entfernten Gerät durch-
geführt wird, eine Funktion ist, die von dem ersten
entfernten Gerät durchgeführt wird.

Revendications

1. Prothèse auditive, comprenant:

un dispositif de stimulation configuré pour met-
tre en oeuvre une première fonctionnalité de la
prothèse auditive correspondant à la fourniture
d’un supplément sensoriel à un receveur pour
évoquer une perception sensorielle, dans lequel
la prothèse auditive est configurée pour mettre
en oeuvre une fonctionnalité secondaire diffé-
rente de la première fonctionnalité, et la prothè-
se auditive est configurée pour faire migrer la
deuxième fonctionnalité vers un dispositif dis-
tant du dispositif médical de supplément senso-
riel,
caractérisé en ce que
la prothèse auditive est configurée pour faire mi-
grer automatiquement la deuxième fonctionna-
lité vers l’appareil distant de la prothèse auditive
lorsque les deux conditions sont réunies:

une détermination qu’un dispositif de stoc-
kage d’énergie de la prothèse auditive a at-
teint un état prédéterminé; et
la migration de la deuxième fonctionnalité
prolongera la première fonctionnalité par
rapport à ce qui serait le cas en l’absence
de la migration de la deuxième fonctionna-
lité.

2. Dispositif selon la revendication 1,
dans lequel:
la deuxième fonctionnalité est une alerte à un des-
tinataire de la prothèse auditive.

3. Dispositif selon la revendication 1, dans lequel:
le dispositif à distance de la prothèse auditive est un
dispositif de prothèse non auditive.

4. Appareil selon la revendication 1, dans lequel:

la prothèse auditive est configurée pour migrer
automatiquement la deuxième fonctionnalité
vers un dispositif à distance de la prothèse audi-
tive; et
la prothèse auditive est configurée pour effec-
tuer automatiquement une évaluation d’un état
d’au moins l’un des éléments que sont la pro-
thèse auditive ou le dispositif à distance de la
prothèse auditive et empêcher la migration auto-
matique de la deuxième fonctionnalité.

5. Dispositif selon la revendication 1, dans lequel:
la deuxième fonctionnalité est une alerte au desti-
nataire qui se compose d’au moins l’un des éléments
suivants:
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une liaison de communication transcutanée de
la prothèse auditive entre un composant implan-
table de celle-ci et un composant externe de cel-
le-ci est au moins partiellement perturbée;
un signal provenant d’un composant acoustique
de la prothèse auditive n’est pas reçu d’une ma-
nière suffisante pour que la première fonction-
nalité puisse être activée;
un dispositif de stockage d’énergie de la prothè-
se auditive a atteint un état prédéterminé; ou
la prothèse auditive a connu un défaut logiciel
interne.

6. Dispositif selon la revendication 1, dans lequel:
la deuxième fonctionnalité est la transmission d’un
état au destinataire qui est au moins l’un des sui-
vants:

la prothèse auditive évoque une perception
auditive reposant sur un flux audio qui lui est
transmis; ou
la prothèse auditive est dans un mode de ges-
tion du son correspondant à au moins un des
modes de classification des scènes ou de ré-
duction du bruit.

7. Dispositif selon la revendication 1, dans lequel:
la prothèse auditive est configurée de telle sorte que
toutes les entrées de commande de la prothèse audi-
tive reposant sur une entrée manuelle dans la pro-
thèse auditive par le destinataire peuvent être com-
mandées par le dispositif à distance lors de la mi-
gration de la deuxième fonctionnalité vers le dispo-
sitif à distance.

8. Système, comprenant:

la prothèse auditive selon l’une des revendica-
tions 1 à 7 comprenant un dispositif de stimula-
tion configuré pour être fixé à un récepteur et
configuré pour exécuter une ou plusieurs fonc-
tions pour évoquer une perception auditive; et
un dispositif à distance configuré pour être por-
table et configuré pour commu-niquer sans fil
avec la prothèse auditive, et
un dispositif à distance de la prothèse auditive,
dans lequel le dispositif à distance est configuré
pour exécuter au moins une fonction de la ou
des fonctions de la prothèse auditive au lieu que
la prothèse auditive exécute cette fonction et
pour communiquer les résultats de cette ou de
ces fonctions à la prothèse auditive par l’inter-
médiaire de la communication sans fil pour per-
mettre à la prothèse auditive d’évoquer la per-
ception auditive.

9. Système de revendication 8,
dans lequel le système est configuré de telle sorte

que:

la prothèse auditive suspend automatiquement
l’exécution ultérieure de la ou des fonctions lors-
qu’il est déterminé qu’un niveau de puissance
d’un dispositif de stockage de puissance de cel-
le-ci répond à un critère donné; et
l’appareil à distance déclenche automatique-
ment l’exécution d’une ou plusieurs fonctions et
communique les résultats de cette ou ces fonc-
tions à la prothèse auditive via la communication
sans fil pour permettre à la prothèse auditive
d’évoquer la perception auditive lorsqu’il est dé-
terminé que le niveau de puissance de son dis-
positif de stockage d’énergie répond aux critè-
res donnés.

10. Système selon la revendication 8, dans lequel:

l’une des une ou plusieurs fonctions est une pre-
mière fonction correspondant au traitement de
données basé sur le son capturé par la prothèse
auditive; et
la prothèse auditive est configurée pour évoquer
une perception auditive reposant sur les résul-
tats communiqués de la première fonction de
l’appareil à distance.

11. Système selon la revendication 8, dans lequel:

la prothèse auditive est configurée pour trans-
mettre des premières données correspondant à
un son transduit capturé par la prothèse auditive
à l’appareil distant; et
l’appareil à distance est configuré pour recevoir
les premières données transmises et traiter les
premières données en deuxièmes données, le
traitement des premières données correspon-
dant à au moins une fonction exécutée par l’ap-
pareil distant;
l’appareil à distance est configuré pour trans-
mettre les deuxièmes données à la prothèse
auditive; et
la prothèse auditive est configurée pour recevoir
les deuxièmes données transmises par le dis-
positif à distance et évoquer une perception
auditive sur la base des deuxièmes données
transmises reçues, dans laquelle:
la prothèse auditive est configurée pour traiter
les premières données en troisièmes données
d’une manière au moins sensiblement identique
à celle par laquelle le dispositif à distance traite
les premières données en deuxièmes données,
et pour évoquer une perception auditive sur la
base des troisièmes données.

12. Système selon la revendication 8, dans lequel:
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la prothèse auditive est configurée pour com-
muniquer automatiquement sans fil des don-
nées reposant sur la parole capturée au dispo-
sitif à distance lors d’une détermination automa-
tique par la prothèse auditive que la prothèse
auditive ne peut pas évoquer une perception
auditive reposant sur la parole capturée; et
le dispositif à distance est configuré pour afficher
automatiquement le texte correspondant au
contenu de la parole capturée communiquée
sans fil au dispositif à distance par la prothèse
auditive.

13. Système selon la revendication 8, comprenant en
outre un deuxième dispositif à distance,
dans lequel le deuxième dispositif à distance est con-
figuré pour exécuter au moins deux fonctions de la
ou des fonctions de la prothèse auditive au lieu que
la prothèse auditive exécute ces deux fonctions et
pour communiquer les résultats de ces deux ou plu-
sieurs fonctions à la prothèse auditive par l’intermé-
diaire de la communication sans fil pour permettre à
la prothèse auditive d’évoquer la perception auditive,
dans lequel au moins une des au moins deux fonc-
tions exécutées par le deuxième dispositif à distance
est une fonction non exécutée par le premier dispo-
sitif à distance, et
dans lequel au moins une des au moins deux fonc-
tions exécutées par le deuxième dispositif à distance
est une fonction exécutée par le premier dispositif à
distance.
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