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Description

BACKGROUND INFORMATION

[0001] Bilateral cochlear implant prosthesis systems
(i.e., cochlear implant systems that provide electrical
stimulation to both ears of a patient) offer many advan-
tages in terms of performance over conventional coch-
lear implant systems that are capable of only providing
electrical stimulation to one of the patient’s ears. For ex-
ample, by applying electrical stimulation to both ears of
a patient instead of one, bilateral cochlear implant sys-
tems are capable of providing a more realistic represen-
tation of audio content to the patient.
[0002] WO-A-2007/090 243 discloses a bilateral coch-
lear implant system, using different strategies and maps
on the right and left sides.
[0003] WO-A-2010/115 227 discloses a bilateral coch-
lear implant system configured to detect from which di-
rection speech is coming and then applies different stim-
ulation left and right to provide the user with direction
information, with the goal of improving speech reception.
[0004] Unfortunately, however, some types of audio
content are difficult for even bilateral cochlear implant
patients to perceive. For example, bilateral cochlear im-
plant patients often have a hard time accurately perceiv-
ing speech (e.g., lyrics) included in songs and other mu-
sical content, especially in the presence of ambient noise.
Unfortunately, traditional sound processing strategies
that improve speech perception by a bilateral cochlear
implant patient may diminish the quality of music as per-
ceived by the patient. Likewise, traditional sound
processing strategies that improve music perception by
a bilateral cochlear implant patient (i.e., improve the qual-
ity of music as perceived by the patient) may diminish
the ability of the patient to accurately perceive speech.
[0005] These limitations are addressed by the inven-
tion by providing systems according to claims 1 and 5.
Preferred embodiments are defined in the dependent
claims. The methods disclosed herein do not form part
of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] The accompanying drawings illustrate various
embodiments and are a part of the specification. The
illustrated embodiments are merely examples and do not
limit the scope of the disclosure. Throughout the draw-
ings, identical or similar reference numbers designate
identical or similar elements.

FIG. 1 illustrates an exemplary sound processing op-
timization system according to principles described
herein.
FIG. 2A shows an exemplary spectrally flat stimulus.
FIG. 2B shows an exemplary spectrally modulated
stimulus.
FIG. 3 illustrates an exemplary method of reducing

an effect of ambient noise that may be performed by
a cochlear implant subsystem in accordance with a
noise reduction sound processing program accord-
ing to principles described herein.
FIG. 4 illustrates an exemplary phantom electrode
stimulation method that may be performed by a co-
chlear implant subsystem in accordance with a phan-
tom electrode stimulation sound processing program
according to principles described herein.
FIG. 5 illustrates another exemplary phantom elec-
trode stimulation method that may be performed by
a cochlear implant subsystem in accordance with a
phantom electrode stimulation sound processing
program according to principles described herein.
FIGS. 6-8 illustrate exemplary implementations of
the system of FIG. 1 according to principles de-
scribed herein.
FIG. 9 illustrates an exemplary method of optimizing
speech and music perception by a bilateral cochlear
implant patient according to principles described
herein.
FIG. 10 illustrates an exemplary computing device
according to principles described herein.

DETAILED DESCRIPTION

[0007] Exemplary methods and systems for optimizing
speech and music perception by a bilateral cochlear im-
plant patient are described herein. As will be described
below, a sound processing optimization system may
identify a first ear of a bilateral cochlear implant patient
as being relatively more suited for processing speech
than a second ear of the patient, direct a first cochlear
implant subsystem associated with the first ear to operate
in accordance with a first sound processing program con-
figured to enhance speech perception by the patient, and
direct a second cochlear implant subsystem associated
with the second ear to operate in accordance with a sec-
ond sound processing program configured to enhance
music perception by the patient.
[0008] By using different sound processing programs
for each ear of a bilateral cochlear implant patient, the
methods and systems described herein may allow the
bilateral cochlear implant patient to more accurately per-
ceive speech and music compared to conventional sound
processing techniques that use the same sound process-
ing program for each ear. For example, most bilateral
cochlear implant patients have one ear that is "better" at
perceiving speech than the other ear (i.e., one ear that
is more capable of encoding temporal and spectral mod-
ulations associated with speech than the other ear).
Hence, by identifying the better ear and using a sound
processing program configured to enhance speech per-
ception for that ear, speech perception by the bilateral
cochlear implant patient may be optimized. At the same
time, by using a sound processing program configured
to enhance music perception for the other ear, music
perception by the bilateral cochlear implant patient may
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also be optimized. This is because the brain has the ca-
pability of combining separate information from both ears
into a single percept.
[0009] FIG. 1 illustrates an exemplary sound process-
ing optimization system 100 ("system 100"). As shown,
system 100 may include, without limitation, a detection
facility 102, a sound processing program management
facility 104 ("program management facility 104"), and a
storage facility 106 communicatively coupled to one an-
other. It will be recognized that although facilities 102-106
are shown to be separate facilities in FIG. 1, any of facil-
ities 102-106 may be combined into fewer facilities, such
as into a single facility, or divided into more facilities as
may serve a particular implementation.
[0010] Detection facility 102 may be configured to de-
termine which ear of a bilateral cochlear implant patient
is relatively more suited for processing speech. For ex-
ample, detection facility 102 may identify a first ear of the
bilateral cochlear implant patient as being relatively more
suited for processing speech than a second ear of the
patient. This may be performed in any suitable manner.
[0011] For example, detection facility 102 may deter-
mine that one of the patient’s ears has a relatively better
spectral resolution than the patient’s other ear and des-
ignate the better ear as being more suited for processing
speech. As used herein, "spectral resolution" associated
with an ear of a patient refers to an ability of the patient
to distinguish between a spectrally modulated stimulus
(e.g., a stimulus that has a series of peaks and valleys)
presented to the ear and a spectrally flat stimulus (e.g.,
a stimulus that does not have peaks and valleys) to the
ear.
[0012] To illustrate, FIG. 2A shows an exemplary spec-
trally flat stimulus 202 and FIG. 2B shows an exemplary
spectrally modulated stimulus 204. As shown, spectrally
flat stimulus 202 has a constant amplitude across the
entire frequency range of interest. In contrast, spectrally
modulated stimulus 204 includes a modulated waveform
(e.g., a sinusoid) within the frequency range of interest.
As shown in FIG. 2B, the peak-to-valley amplitude of the
modulated waveform is referred to as the "spectral con-
trast" of spectrally modulated stimulus 204.
[0013] Hence, a relatively good spectral resolution in-
dicates that the ear is capable of distinguishing between
a spectrally modulated stimulus (e.g., spectrally modu-
lated stimulus 204) that has a relatively small spectral
contrast (i.e., a relatively small peak-to-valley amplitude)
and a spectrally flat stimulus (e.g., spectrally flat stimulus
202). A relatively poor spectral resolution indicates that
the ear is only capable of distinguishing between a spec-
trally modulated stimulus that has a relatively large spec-
tral contrast (i.e., a relatively large peak-to-valley ampli-
tude) and a spectrally flat stimulus.
[0014] In some examples, detection facility 102 may
measure a spectral resolution of an ear by performing a
spectral ripple test with respect to the ear. During an ex-
emplary spectral ripple test, a spectral ripple test score
is generated for the ear that indicates the smallest spec-

tral contrast of a spectrally modulated stimulus that the
ear is capable of detecting. Hence, an ear that has a
relatively higher spectral ripple test score than another
ear may be relatively more suited for processing speech
than the other ear. Exemplary spectral ripple tests that
may be used in accordance with the methods and sys-
tems described herein are described more fully in U.S.
Patent No. 8,027,734.
[0015] In some alternative examples, detection facility
102 may identify a particular ear of a bilateral cochlear
implant patient as being relatively more suited for
processing speech in response to input provided by the
patient. For example, during a fitting session in which a
clinician fits bilateral cochlear implant system to a patient,
the clinician may ask the patient which ear is better at
processing speech. If the patient indicates a particular
ear is better at perceiving speech, the clinician may direct
detection facility 102 to designate the indicated ear as
being relatively more suited for processing speech than
the other ear of the patient.
[0016] In some examples, detection facility 102 may
identify a particular ear of a bilateral cochlear implant
patient as being relatively more suited for processing
speech by detecting and processing one or more envi-
ronmental factors associated with the patient. For exam-
ple, detection facility 102 may initially identify the first ear
of the patient as being relatively more suited for process-
ing speech than the second ear. Subsequently, detection
facility 102 may detect a change in one or more environ-
mental factors that make the second ear relatively more
suited for processing speech than the first ear. In re-
sponse, as will be described below, the sound processing
programs being applied to each ear may be modified
and/or switched.
[0017] Exemplary environmental factors that may af-
fect a capability of an ear to process speech include, but
are not limited to, environmental noise, a location of the
patient, and a location of a source of an audio signal
being presented to the patient. For example, detection
facility 102 may detect that an audio signal being pre-
sented to a patient includes speech content. Detection
facility 102 may then determine that the audio signal is
coming from a source relatively closer to the first ear than
to the second ear of the patient. In response, detection
facility 102 may designate the first ear as being relatively
more suited for processing speech than the second ear.
Subsequently, detection facility 102 may detect a change
in relative position of the source with respect to the pa-
tient. For example, the patient may move with respect to
the source of the audio signal in a manner that results in
the source of the audio signal being relatively closer to
the second ear than to the first ear. In response, detection
facility 102 may designate the second ear as being rel-
atively more suited for processing speech than the first
ear.
[0018] With reference again to FIG. 1, program man-
agement facility 104 may be configured to perform one
or more sound processing management operations. For
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example, in response to an identification of a first ear of
a bilateral cochlear implant patient as being relatively
more suited for processing speech than a second ear of
the patient, program management facility 104 may direct
a first cochlear implant subsystem associated with the
first ear to operate in accordance with a first sound
processing program configured to enhance speech per-
ception by the patient. Program management facility 104
may be further configured to direct a second cochlear
implant subsystem associated with the second ear to op-
erate in accordance with a second sound processing pro-
gram configured to enhance music perception by the pa-
tient.
[0019] The first sound processing program that may
be used by the first cochlear implant subsystem associ-
ated with the first ear of the bilateral cochlear implant
patient may include any suitable sound processing pro-
gram configured to enhance speech perception by the
patient. For example, the first sound processing program
may include a "noise reduction" sound processing pro-
gram configured to reduce an effect of ambient noise
within the first cochlear implant subsystem.
[0020] FIG. 3 illustrates an exemplary method 300 of
reducing an effect of ambient noise that may be per-
formed by a cochlear implant subsystem in accordance
with a noise reduction sound processing program con-
figured to enhance speech perception by a bilateral co-
chlear implant patient. While FIG. 3 illustrates exemplary
steps according to one embodiment, other embodiments
may omit, add to, reorder, and/or modify any of the steps
shown in FIG. 3. Method 300, as well as other embodi-
ments related to noise reduction sound processing pro-
grams that may be employed by the methods and sys-
tems described herein, is more fully described in co-
pending US-A-2011 064 241, entitled "Methods and Sys-
tems for Reducing an Effect of Ambient Noise Within an
Auditory Prosthesis System," filed September 10, 2010.
[0021] In step 302, an audio signal presented to a bi-
lateral cochlear implant patient is divided into a plurality
of analysis channels each containing a frequency domain
signal representative of a distinct frequency portion of
the audio signal.
[0022] In step 304, a noise reduction gain parameter
is determined for each of the frequency domain signals
provided in step 302. The noise reduction gain parameter
for each of the frequency domain signals may be deter-
mined in any suitable manner. For example, the noise
reduction gain parameter for each of the frequency do-
main signals may be based on a signal-to-noise ratio of
each of the frequency domain signals.
[0023] In step 306, noise reduction is applied to the
frequency domain signals in accordance with the noise
reduction gain parameters determined in step 304 to gen-
erate a noise reduced frequency domain signal corre-
sponding to each of the analysis channels.
[0024] In step 308, one or more stimulation parameters
based on the noise reduced frequency domain signals
are generated in accordance with at least one of a current

steering stimulation strategy and an N-of-M stimulation
strategy. Exemplary implementations of a current steer-
ing stimulation strategy and an N-of-M stimulation strat-
egy are described in the above-referenced co-pending
US-A-2011 064 241.
[0025] Likewise, the second sound processing pro-
gram that may be used by the second cochlear implant
subsystem associated with the second ear of the bilateral
cochlear implant patient may include any suitable sound
processing program configured to enhance music per-
ception by the patient. For example, the second sound
processing program may include a "phantom electrode
stimulation" sound processing program. "Phantom elec-
trode stimulation" refers to a stimulation strategy that may
be used to expand a range of pitches or frequencies that
may be presented to a cochlear implant patient (and
thereby improve music perception by the patient). In
phantom electrode stimulation, compensation current is
applied to one or more compensating electrodes in order
to produce sound having a pitch that is lower than a pitch
associated with a particular electrode (e.g., the most api-
cal electrode) or a sound having a pitch that is higher
than a pitch associated with a particular electrode (e.g.,
the most basal electrode).
[0026] For example, FIG. 4 illustrates an exemplary
phantom electrode stimulation method 400 that may be
performed by a cochlear implant subsystem in accord-
ance with a phantom electrode stimulation sound
processing program configured to enhance music per-
ception by a bilateral cochlear implant patient. While FIG.
4 illustrates exemplary steps according to one embodi-
ment, other embodiments may omit, add to, reorder,
and/or modify any of the steps shown in FIG. 4. Method
400, as well as other embodiments related to phantom
electrode stimulation, is more fully described in co-pend-
ing US-A-2010161 000 entitled "Compensation Current
Optimization for Cochlear Implant Systems," filed De-
cember 22, 2009.
[0027] In step 402, a main current is applied to a first
electrode associated with a first pitch and disposed within
a cochlea of a patient. The first electrode may include a
most basal electrode included in an array of electrodes
disposed in the cochlea or any other electrode included
in the electrode array.
[0028] In step 404, a compensation current is concur-
rently applied during the application of the main current
to at least one other electrode disposed within the coch-
lea and associated with at least one other pitch that is
lower than the first pitch. The at least one other electrode
may include any number of electrodes in the array of
electrodes as may serve a particular implementation.
[0029] In step 406, the compensation current is adjust-
ed to result in a target pitch being presented to the patient,
the target pitch being higher than the first pitch. The com-
pensation current may be adjusted in any of the ways
described in the above-referenced co-pending US-A-
2010 161 000.
[0030] FIG. 5 illustrates another phantom electrode
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stimulation method 500 that may be performed by a co-
chlear implant subsystem in accordance with a phantom
electrode stimulation sound processing program config-
ured to enhance music perception by a bilateral cochlear
implant patient. While FIG. 5 illustrates exemplary steps
according to one embodiment, other embodiments may
omit, add to, reorder, and/or modify any of the steps
shown in FIG. 5. Method 500 is more fully described in
the above-referenced co-pending US-A-2010 161 000.
[0031] In step 502, a main current is applied to a first
electrode associated with a first pitch and disposed within
a cochlea of a patient. The first electrode may include a
most apical electrode included in an array of electrodes
disposed in the cochlea or any other electrode included
in the electrode array.
[0032] In step 504, a compensation current is concur-
rently applied during the application of the main current
to at least one other electrode disposed within the coch-
lea and associated with at least one other pitch that is
higher than the first pitch. The at least one other electrode
may include any number of electrodes in the array of
electrodes as may serve a particular implementation.
[0033] In step 506, the compensation current is adjust-
ed to result in a target pitch being presented to the patient,
the target pitch being lower than the first pitch. The com-
pensation current may be adjusted in any of the ways
described in the above-referenced co-pending US-A-
2010 161 000.
[0034] It will be recognized that the exemplary sound
processing programs described in connection with FIGS.
3-5 are merely illustrative of the many different sound
processing programs that may be used to enhance
speech and/or music perception by a bilateral cochlear
implant patient.
[0035] Returning to FIG. 1, program management fa-
cility 104 may be configured to direct a cochlear implant
subsystem to operate in accordance with a particular
sound processing program in any suitable manner. For
example, program management facility 104 may transmit
control data representative of one or more control pa-
rameters to the cochlear implant subsystem. The one or
more control parameters may be configured to govern
an operation of the cochlear implant subsystem by di-
recting the cochlear implant system to operate in accord-
ance with a particular sound processing program.
[0036] In some examples, program management facil-
ity 104 may be further configured to detect an audio signal
that includes both speech content and music content,
separate the audio signal into a first signal comprising
the speech content and a second signal comprising the
music content, and provide the first cochlear implant sub-
system with the first signal and the second cochlear im-
plant subsystem with the second signal. By so doing,
each cochlear implant subsystem may more effectively
provide electrical stimulation representative of the
speech content and the music content. The audio signal
may be separated using any suitable filter heuristic as
may serve a particular implementation.

[0037] Storage facility 106 may be configured to main-
tain detection data 108 generated and/or used by detec-
tion facility 102, sound processing program data 110 gen-
erated and/or used by program management facility 104,
and/or control data 112 generated and/or used by pro-
gram management facility 104. It will be recognized that
storage facility 106 may maintain additional or alternative
data as may serve a particular implementation.
[0038] Various implementations of system 100 will now
be described. It will be recognized that the various im-
plementations of system 100 described herein are merely
illustrative of the many possible implementations of sys-
tem 100.
[0039] FIG. 6 illustrates an exemplary implementation
600 of system 100 in which a fitting subsystem 602 is
selectively and communicatively coupled to a first coch-
lear implant subsystem 604-1 and a second cochlear im-
plant subsystem 604-2 (collectively "cochlear implant
subsystems 604"). Fitting subsystem 602 and cochlear
implant subsystems 604 may communicate using any
suitable communication technologies, devices, net-
works, media, and protocols supportive of data commu-
nications.
[0040] Fitting subsystem 602 may be configured to per-
form one or more fitting operations with respect to coch-
lear implant subsystems 604. For example, fitting sub-
system 602 may be used to load one or more sound
processing programs cochlear implant subsystems 604,
perform one or more tests (e.g., spectral ripple tests) with
respect to the cochlear implant subsystems 604, and/or
otherwise fit cochlear implant subsystems 604 to a bilat-
eral cochlear implant patient. To this end, fitting subsys-
tem 602 may be implemented by any suitable combina-
tion of computing and communication devices including,
but not limited to, a fitting station, a personal computer,
a laptop computer, a handheld device, a mobile device
(e.g., a mobile phone), a clinician’s programming inter-
face ("CPI") device, and/or any other suitable component
as may serve a particular implementation.
[0041] As shown, each cochlear implant subsystem
604 (also referred to as a cochlear implant system) may
include a sound processor 606 (e.g., first sound proces-
sor 606-1 and second sound processor 606-2), a coch-
lear implant 608 (e.g., first cochlear implant 608-1 and
second cochlear implant 608-2), and an electrode lead
610 (e.g., electrode lead 610-1 and electrode lead
610-2). Each electrode lead may have a plurality of elec-
trodes (e.g., electrodes 612-1 and 612-2) disposed ther-
eon.
[0042] Each sound processor 606 may include any
suitable device configured to process audio signals pre-
sented to a bilateral cochlear implant patient and/or con-
trol an operation of cochlear implants 608. In some ex-
amples, each sound processor 606 is implemented by
an externally worn unit (e.g., a behind-the-ear device, a
body worn device, etc.). Alternatively, each sound proc-
essor 606 may be configured to be at least partially im-
planted within the patient.
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[0043] In some examples, each sound processor
606-1 and 606-2 is configured to operate (e.g., concur-
rently) in accordance with a particular sound processing
program. For example, first sound processor 606-1 may
be configured to operate in accordance with a first sound
processing program configured to enhance speech per-
ception by the patient and second sound processor 606-2
may be configured to operate in accordance with a sec-
ond sound processing program configured to enhance
music perception by the patient. To illustrate, first sound
processor 606-1 may direct first cochlear implant 608-1
to generate and apply electrical stimulation representa-
tive of speech content to one or more stimulation sites
within the first ear of a patient in accordance with the first
sound processing program. Likewise, second sound
processor 606-2 may direct second cochlear implant
608-2 to generate and apply electrical stimulation repre-
sentative of music content to one or more stimulation
sites within the second ear of the patient in accordance
with the second sound processing program.
[0044] Cochlear implants 608 may each include any
suitable auditory prosthesis configured to be at least par-
tially implanted within a patient as may serve a particular
implementation. For example, each cochlear implant 608
may include an implantable cochlear stimulator, a brain-
stem implant and/or any other type of auditory prosthesis.
[0045] In some examples, cochlear implants 608 may
be configured to be implanted on opposite sides of a pa-
tient’s head in order to apply electrical stimulation repre-
sentative of one or more audio signals by way of one or
more of electrodes 612 to one or more stimulation sites
associated with the auditory pathways (e.g., the auditory
nerves) of the patient. For example, first cochlear implant
608-1 may be implanted on a right side of a patient’s
head in order to provide electrical stimulation to one or
more stimulation sites within the patient’s right cochlea.
Likewise, second cochlear implant 608-2 may be implant-
ed on a left side of the patient’s head in order to provide
electrical stimulation to one or more stimulation sites
within the patient’s left cochlea.
[0046] Sound processors 606 and cochlear implants
608 may communicate by way of communication channel
614. Communication channel 614 may be wired or wire-
less as may serve a particular implementation.
[0047] FIG. 7 illustrates an exemplary implementation
700 of system 100. Implementation 700 is similar to im-
plementation 600, but does not include fitting subsystem
602. Instead, first and second sound processors 606-1
and 606-2 may be configured to communicate with each
other by way of communication channel 702. For exam-
ple, first sound processor 606-1 may detect a change in
one or more environmental factors and communicate da-
ta representative of the change to second sound proc-
essor 606-2 by way of communication channel 702. In
this manner, each sound processor 606 may switch to a
different sound processing program in accordance with
the detected change in the one or more environmental
factors.

[0048] FIG. 8 illustrates an exemplary implementation
800 of system 100. In implementation 800, a single sound
processor 802 is communicatively coupled to each co-
chlear implant 608. Hence, sound processor 802 is
shown to be included in both cochlear implant subsys-
tems 604-1 and 604-2. Sound processor 802 may com-
municate with cochlear implants 608 in any suitable man-
ner.
[0049] In certain embodiments, the facilities of system
100 may be implemented by any combination of compo-
nents illustrated in FIGS. 6-8. For example, the facilities
of system 100 may be implemented entirely by fitting sub-
system 602 or by first and/or second cochlear implant
subsystems 604-1 and/or 604-2. In other embodiments,
the facilities of system 100 may be distributed across any
combination of fitting subsystem 602 and cochlear im-
plant subsystems 604.
[0050] FIG. 9 illustrates an exemplary method 900 of
optimizing speech and music perception by a bilateral
cochlear implant patient. While FIG. 9 illustrates exem-
plary steps according to one embodiment, other embod-
iments may omit, add to, reorder, and/or modify any of
the steps shown in FIG. 9. One or more of the steps
shown in FIG. 9 may be performed by system 100 and/or
any implementation thereof.
[0051] In step 902, a sound processing optimization
system identifies a first ear of a bilateral cochlear implant
patient as being relatively more suited for processing
speech than a second ear of the patient. Step 902 may
be performed in any of the ways described herein.
[0052] In step 904, the sound processing optimization
system directs a first cochlear implant subsystem asso-
ciated with the first ear to operate in accordance with a
first sound processing program configured to enhance
speech perception by the patient. Step 904 may be per-
formed in any of the ways described herein.
[0053] In step 906, the sound processing optimization
system directs a second cochlear implant subsystem as-
sociated with the second ear to operate in accordance
with a second sound processing program configured to
enhance music perception by the patient. Step 906 may
be performed in any of the ways described herein.
[0054] In certain embodiments, one or more of the
processes described herein may be implemented at least
in part as instructions embodied in a non-transitory com-
puter-readable medium and executable by one or more
computing devices. In general, a processor (e.g., a mi-
croprocessor) receives instructions, from a non-transito-
ry computer-readable medium, (e.g., a memory, etc.),
and executes those instructions, thereby performing one
or more processes, including one or more of the proc-
esses described herein. Such instructions may be stored
and/or transmitted using any of a variety of known com-
puter-readable media.
[0055] A computer-readable medium (also referred to
as a processor-readable medium) includes any non-tran-
sitory medium that participates in providing data (e.g.,
instructions) that may be read by a computer (e.g., by a
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processor of a computer). Such a medium may take many
forms, including, but not limited to, non-volatile media,
and/or volatile media. Non-volatile media may include,
for example, optical or magnetic disks and other persist-
ent memory. Volatile media may include, for example,
dynamic random access memory ("DRAM"), which typi-
cally constitutes a main memory. Common forms of com-
puter-readable media include, for example, a disk, hard
disk, magnetic tape, any other magnetic medium, a CD-
ROM, DVD, any other optical medium, a RAM, a PROM,
an EPROM, a FLASH-EEPROM, any other memory chip
or cartridge, or any other tangible medium from which a
computer can read.
[0056] FIG. 10 illustrates an exemplary computing de-
vice 1000 that may be configured to perform one or more
of the processes described herein. As shown in FIG. 10,
computing device 1000 may include a communication
interface 1002, a processor 1004, a storage device 1006,
and an input/output ("I/O") module 1008 communicatively
connected via a communication infrastructure 1010.
While an exemplary computing device 1000 is shown in
FIG. 10, the components illustrated in FIG. 10 are not
intended to be limiting. Additional or alternative compo-
nents may be used in other embodiments. Components
of computing device 1000 shown in FIG. 10 will now be
described in additional detail.
[0057] Communication interface 1002 may be config-
ured to communicate with one or more computing devic-
es. Examples of communication interface 1002 include,
without limitation, a wired network interface (such as a
network interface card), a wireless network interface
(such as a wireless network interface card), a modem,
an audio/video connection, and any other suitable inter-
face.
[0058] Processor 1004 generally represents any type
or form of processing unit capable of processing data or
interpreting, executing, and/or directing execution of one
or more of the instructions, processes, and/or operations
described herein. Processor 1004 may direct execution
of operations in accordance with one or more applica-
tions 1012 or other computer-executable instructions
such as may be stored in storage device 1006 or another
computer-readable medium.
[0059] Storage device 1006 may include one or more
data storage media, devices, or configurations and may
employ any type, form, and combination of data storage
media and/or device. For example, storage device 1006
may include, but is not limited to, a hard drive, network
drive, flash drive, magnetic disc, optical disc, random ac-
cess memory ("RAM"), dynamic RAM ("DRAM"), other
non-volatile and/or volatile data storage units, or a com-
bination or sub-combination thereof. Electronic data, in-
cluding data described herein, may be temporarily and/or
permanently stored in storage device 1006. For example,
data representative of one or more executable applica-
tions 1012 configured to direct processor 1004 to perform
any of the operations described herein may be stored
within storage device 1006. In some examples, data may

be arranged in one or more databases residing within
storage device 1006.
[0060] I/O module 1008 may be configured to receive
user input and provide user output and may include any
hardware, firmware, software, or combination thereof
supportive of input and output capabilities. For example,
I/O module 1008 may include hardware and/or software
for capturing user input, including, but not limited to, a
keyboard or keypad, a touch screen component (e.g.,
touch screen display), a receiver (e.g., an RF or infrared
receiver), and/or one or more input buttons.
[0061] I/O module 1008 may include one or more de-
vices for presenting output to a user, including, but not
limited to, a graphics engine, a display (e.g., a display
screen, one or more output drivers (e.g., display drivers),
one or more audio speakers, and one or more audio driv-
ers. In certain embodiments, I/O module 1008 is config-
ured to provide graphical data to a display for presenta-
tion to a user. The graphical data may be representative
of one or more graphical user interfaces and/or any other
graphical content as may serve a particular implementa-
tion.
[0062] In some examples, any of the facilities de-
scribed herein may be implemented by or within one or
more components of computing device 1000. For exam-
ple, one or more applications 1012 residing within stor-
age device 1006 may be configured to direct processor
1004 to perform one or more processes or functions as-
sociated with any of the facilities and/or subsystems de-
scribed herein.
[0063] In the preceding description, various exemplary
embodiments have been described with reference to the
accompanying drawings. It will, however, be evident that
various modifications and changes may be made thereto,
and additional embodiments may be implemented, with-
out departing from the scope of the invention as set forth
in the claims that follow. For example, certain features
of one embodiment described herein may be combined
with or substituted for features of another embodiment
described herein. The description and drawings are ac-
cordingly to be regarded in an illustrative rather than a
restrictive sense.

Claims

1. A system comprising:

a detection facility configured to identify a first
ear of a bilateral cochlear implant patient as be-
ing relatively more suited for processing speech
than a second ear of the patient; and
a sound processing program management fa-
cility communicatively coupled to the detection
facility and configured to

direct a first cochlear implant subsystem as-
sociated with the first ear to operate in ac-
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cordance with a first sound processing pro-
gram configured to enhance speech per-
ception by the patient, and
direct a second cochlear implant subsystem
associated with the second ear to operate
in accordance with a second sound
processing program configured to enhance
music perception by the patient.

2. The system of claim 1, wherein the detection facility
is configured to identify the first ear as being relatively
more suited for processing speech than the second
ear by determining that the first ear has a relatively
better spectral resolution than the second ear.

3. The system of claim 1, wherein the detection facility
is configured to identify the first ear as being relatively
more suited for processing speech than the second
ear by:

detecting input provided by the patient that is
representative of a selection of the first ear as
being better at processing speech than the sec-
ond ear; and
designating, in response to the input, the first
ear as being relatively more suited for process-
ing speech than the second ear.

4. The system of claim 1, wherein the detection facility
is configured to identify the first ear as being relatively
more suited for processing speech than the second
ear by:

detecting that an audio signal being presented
to the patient includes speech content;
determining that the audio signal is coming from
a source relatively closer to the first ear than to
the second ear; and
designating, in response to the determining, the
first ear as being relatively more suited for
processing speech than the second ear.

5. A system comprising:

a first cochlear implant subsystem that is asso-
ciated with a first ear of a bilateral cochlear im-
plant patient and that operates in accordance
with a first sound processing program config-
ured to enhance speech perception by the pa-
tient; and
a second cochlear implant subsystem that is as-
sociated with a second ear of the patient and
that operates in accordance with a second
sound processing program configured to en-
hance music perception by the patient.

6. The system of claim 5, wherein the first and second
cochlear implant subsystems each receive and con-

currently process an audio signal that includes
speech content and music content.

7. The system of 6, wherein:

the first cochlear implant subsystem provides
electrical stimulation representative of the
speech content to one or more stimulation sites
within the first ear; and
the second cochlear implant subsystem pro-
vides electrical stimulation representative of the
music content to one or more stimulation sites
within the second ear.

Patentansprüche

1. System mit:

einer Detektionseinrichtung zum Identifizieren
eines ersten Ohrs eines bilateralen Cochlearim-
plantat-Patienten als relativ besser geeignet
zum Verarbeiten von Sprache als ein zweites
Ohr des Patienten; und
einer Schallverarbeitungsprogramm-Organisa-
tionseinrichtung, welche kommunikativ mit der
Detektionseinrichtung gekoppelt ist und ausge-
bildet ist,
um ein erstes Cochlearimplantat-Subsystem,
welches mit dem ersten Ohr assoziiert ist, zu
veranlassen, gemäß einem ersten Schallverar-
beitungsprogramm zum Verbessern der
Sprachwahrnehmung durch den Patienten zu
arbeiten, und
um ein zweites Cochlearimplantat-Subsystem,
welches mit dem zweiten Ohr assoziiert ist, zu
veranlassen, gemäß einem zweiten Schallver-
arbeitungsprogramm zum Verbessern der Mu-
sikwahrnehmung durch den Patienten zu arbei-
ten.

2. System gemäß Anspruch 1, wobei die Detekti-
onseinrichtung ausgebildet ist, um das erste Ohr als
relativ besser geeignet zum Verarbeiten von Spra-
che als das zweite Ohr zu identifizieren, indem fest-
gestellt wird, dass das erste Ohr eine relativ bessere
spektrale Auflösung als das zweite Ohr hat.

3. System gemäß Anspruch 1, wobei die Detekti-
onseinrichtung ausgebildet ist, um das erste Ohr als
relativ besser geeignet zum Verarbeiten von Spra-
che als das zweite Ohr zu identifizieren, indem:

von dem Patienten bereitgestellter Input erfasst
wird, welcher für die Auswahl des ersten Ohrs
als zur Sprachverarbeitung besser geeignet als
das zweite Ohr repräsentativ ist, und
als Antwort auf den Input das erste Ohr als relativ
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besser geeignet zum Verarbeiten von Sprache
als das zweite Ohr zugeordnet wird.

4. System gemäß Anspruch 1, wobei die Detekti-
onseinrichtung ausgebildet ist,
um das erste Ohr als relativ besser geeignet zum
Verarbeiten von Sprache als das zweite Ohr zu iden-
tifizieren, indem:

erfasst wird, dass ein Audiosignal, welches dem
Patienten dargeboten wird, einen Sprachinhalt
hat;
festgelegt wird, dass das Audiosignal von einer
Quelle kommt, die relativ näher bei dem ersten
Ohr als bei dem zweiten Ohr ist; und
als Antwort auf das Festlegen das erste Ohr als
relativ besser geeignet zum Verarbeiten von
Sprache als das zweite Ohr festgelegt wird.

5. System mit:

einem ersten Cochlearimplantat-Subsystem,
weiches mit einem ersten Ohr eines bilateralen
Cochlearimplantat-Patienten assoziiert ist und
gemäß einem ersten Schallverarbeitungspro-
gramm zum Verbessern der Sprachwahrneh-
mung durch den Patienten arbeitet; und
einem zweiten Cochlearimplantat-Subsystem,
welches mit einem zweiten Ohr des Patienten
assoziiert ist und gemäß einem zweiten Schall-
verarbeitungsprogramm zum Verbessern der
Musikwahrnehmung durch den Patienten arbei-
tet.

6. System gemäß Anspruch 5, wobei das erste und das
zweite Cochlearimplantat-Subsystem jeweils ein
Audiosignal erhalten und gleichzeitig verarbeiten,
welches Sprachinhalt und Musikinhalt aufweist.

7. System gemäß Anspruch 6, wobei:

das erste Cochlearimplantat-Subsystem elektri-
sche Stimulation, welche repräsentativ für den
Sprachinhalt ist, an einer oder mehreren Stimu-
lationssteilen innerhalb des ersten Ohrs bewirkt;
und
das zweite Cochlearimplantat-Subsystem elek-
trische Stimulation, die repräsentativ für den
Musikinhalt ist, an einer oder mehreren Stimu-
lationsstellen innerhalb des zweiten Ohr be-
wirkt.

Revendications

1. Système comprenant :

une installation de détection configurée pour

identifier une première oreille d’un patient à im-
plantation cochléaire bilatérale comme étant re-
lativement plus adaptée pour le traitement de la
parole qu’une seconde oreille du patient ; et
une installation de gestion de programme de
traitement de son couplée de manière commu-
nicative à l’installation de détection et configurée
pour

diriger un premier sous-système d’implant
cochléaire associé à la première oreille pour
qu’il fonctionne conformément à un premier
programme de traitement de son configuré
pour améliorer la perception de la parole
par le patient, et
diriger un second sous-système d’implant
cochléaire associé à la seconde oreille pour
qu’il fonctionne conformément à un second
programme de traitement de son configuré
pour améliorer la perception de la musique
par le patient.

2. Système selon la revendication 1, dans lequel l’ins-
tallation de détection est configurée pour identifier
la première oreille comme étant relativement plus
adaptée pour le traitement de la parole que la se-
conde oreille en déterminant que la première oreille
a une résolution spectrale relativement meilleure
que la seconde oreille.

3. Système selon la revendication 1, dans lequel l’ins-
tallation de détection est configurée pour identifier
la première oreille comme étant relativement plus
adaptée pour le traitement de la parole que la se-
conde oreille :

en détectant une entrée fournie par le patient
qui est représentative d’une sélection de la pre-
mière oreille comme étant meilleure pour le trai-
tement de la parole que la seconde oreille ; et
en désignant, en réponse à l’entrée, la première
oreille comme étant relativement plus adaptée
pour le traitement de la parole que la seconde
oreille.

4. Système selon la revendication 1, dans lequel l’ins-
tallation de détection est configurée pour identifier
la première oreille comme étant relativement plus
adaptée pour le traitement de la parole que la se-
conde oreille :

en détectant qu’un signal audio étant présenté
au patient comprend du contenu de parole ;
en déterminant que le signal audio provient
d’une source relativement plus proche de la pre-
mière oreille que de la seconde oreille ; et
en désignant, en réponse à la détermination, la
première oreille comme étant relativement plus
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adaptée pour le traitement de la parole que la
seconde oreille.

5. Système comprenant :

un premier sous-système d’implant cochléaire
qui est associé à une première oreille d’un pa-
tient à implantation cochléaire bilatérale et qui
fonctionne conformément à un premier pro-
gramme de traitement de son configuré pour
améliorer la perception de la parole par le
patient ; et
un second sous-système d’implant cochléaire
qui est associé à une seconde oreille du patient
et qui fonctionne conformément à un second
programme de traitement de son configuré pour
améliorer la perception de la musique par le pa-
tient.

6. Système selon la revendication 5, dans lequel les
premier et second sous-systèmes d’implants co-
chléaires reçoivent et traitent chacun simultanément
un signal audio qui inclut du contenu de parole et du
contenu musical.

7. Système selon la revendication 6, dans lequel :

le premier sous-système d’implant cochléaire
fournit une stimulation électrique représentative
du contenu de parole à un ou plusieurs sites de
stimulation au sein de la première oreille ; et
le second sous-système d’implant cochléaire
fournit une stimulation électrique représentative
du contenu musical à un ou plusieurs sites de
stimulation au sein de la seconde oreille.
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