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METHOD FOR AUGMENTING ALISTENING 
EXPERIENCE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of U.S. applica 
tion Ser. No. 14/206,499, filed 12 Mar. 2014, which claims the 
benefit of U.S. Provisional Application No. 61/778,188, filed 
on 12 Mar. 2013, U.S. Provisional Application No. 61/831, 
798, filed on 6 Jun. 2013, U.S. Provisional Application No. 
61/867.480, filed on 19 Aug. 2013, and U.S. Provisional 
Application No. 61/880,395, filed on 20 Sep. 2013, all of 
which are incorporated in their entireties by this reference. 
0002 This application is related to U.S. patent application 
Ser. No. 14/178,034, filed 11 Feb. 2014, U.S. Provisional 
Application No. 61/763,163, filed on 11 Feb. 2013, U.S. 
Provisional Application No. 61/831,796, filed on 6 Jun. 2013, 
U.S. Provisional Application No. 61/867,436, filed on 19 
Aug. 2013, and U.S. Provisional Application No. 61/880,367, 
filed on 20 Sep. 2013, all of which are incorporated in their 
entireties by this reference. 
0003. This application is further related to U.S. patent 
application Ser. No. 14/178,068, filed 11 Feb. 2014, U.S. 
Provisional Application No. 61/763,182, filed on 11 Feb. 
2013, U.S. Provisional Application No. 61/867,449, filed on 
19 Aug. 2013, and U.S. Provisional Application No. 61/880, 
377, filed on 20 Sep. 2013, all of which are incorporated in 
their entireties by this reference. 

TECHNICAL FIELD 

0004. This invention relates generally to the field of hear 
ing augmentation, and more specifically to a new and useful 
method for augmenting hearing in the field of hearing aug 
mentation. 

BRIEF DESCRIPTION OF THE FIGURES 

0005 FIG. 1 is a flowchart representation of a first method 
in accordance with the invention; 
0006 FIG. 2 is a schematic representation of a set of 
headphones in accordance with one variation of the first 
method; 
0007 FIG. 3 is a flowchart representation of one variation 
of the first method; and 
0008 FIG. 4 is a schematic representation of a set of 
headphones in accordance with one variation of the first 
method; 
0009 FIG. 5 is a flowchart representation of a second 
method in accordance with the invention; 
0010 FIG. 6 is a flowchart representation of a third 
method in accordance with the invention; 
0011 FIG. 7 is a flowchart representation of one variation 
of the third method; and 
0012 FIG. 8 is a flowchart representation of a fourth 
method in accordance with the invention. 

DESCRIPTION OF THE EMBODIMENTS 

0013 The following description of the embodiments of 
the invention is not intended to limit the invention to these 
embodiments, but rather to enable any person skilled in the art 
to make and use this invention. 
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1. First Method 

0014. As shown in FIG. 1, first method S100 for custom 
izing sound output from an audio device includes: identifying 
a user who is using or is within hearing distance of the audio 
device in Block S110; receiving a hearing profile of the user 
in Block S120; receiving an audio signal in Block S130; 
processing the audio signal according to a hearing profile of 
the user in Block S140; outputting the processed audio signal 
through an audio driver arranged in the audio device in Block 
S15O. 

(0015 Generally, first method S100 functions to imple 
ment a hearing profile of a user, a Sound profile of the audio 
device, and/or a response profile of a space occupied by the 
user to customize a sound output of the audio device. First 
method S100 can process prerecorded or live sound and out 
put the processed sound through the audio device to augment 
the prerecorded or live sound for the user. Additionally or 
alternatively, first method S100 can process live sound and 
output the processed sound through the audio device as a 
replacement for live sound for the user. First method S100 can 
further identify multiple users or devices, gather hearing pro 
files for each of the multiple users or unique device profiles, 
process the Sound data to accommodate unique profiles of the 
multiple users or devices, and output sound through one or 
more audio drivers in the audio device or system accordingly, 
Such as by outputting processed sounds through various audio 
drivers in the audio device according to where the multiple 
users are arranged relative to the audio drivers in the audio 
device. 

0016 First method S100 can be configured to output pro 
cessed sound through an audio device that is a set of in-ear 
headphones (i.e., earbuds), a set of over-ear headphones, an 
in-car stereo system, a home stereo or theatre system (shown 
in FIG. 3), or a public address (“PA') system. First method 
S100 can also be configured to output processed sound 
through an audio device arranged in a professional Sound 
room, a movie theatre, an opera house, a symphony hall, a 
classroom, a lecture hall, or any other relevant space or build 
1ng. 

(0017 Blocks of first method S100 can be implemented 
directly on the audio device, such as by a processor integrated 
into the audio device that is a set of headphones or a hearing 
aid. Alternatively, Blocks of first method S100 can be imple 
mented by an amplifier (shown in FIG. 4), control board, or 
Sound board coupled to the one or more audio drivers (i.e., 
speakers) in the audio device. For example, a custom inte 
grated circuit. Such as a microprocessor integrating special 
ized audio processing control logic, can be specifically con 
figured to implement one or more Blocks offirst method S100 
and canthus beintegrated into various audio devices to enable 
various functionalities described herein. Additionally or 
alternatively, one or more Blocks of first method S100 can be 
implemented on a remote server, a mobile computing device 
(e.g., Smartphone, tablet, laptop computer), or other computer 
system or computer network in communication with the 
audio device. For example, the computer system or computer 
network can communicate sound, user, device, and/or space 
data with the audio device over a wired connection (e.g., via 
an auxiliary, /8" audio, USB, or proprietary jack or connec 
tor) or a wireless connection (e.g., via Bluetooth, Wi-Fi, Zig 
bee, RFID wireless communication protocol). However, 
Blocks of first method S100 can be implemented on any other 
one or more devices and data can be communicated between 
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any two or more devices in any other way to enable customi 
Zation of Sound output from one or more audio drivers in one 
or more audio devices. 

0018 First method S100 can be implemented across mul 
tiple audio devices to normalize sound output across multiple 
audio devices for one user, that is, to normalize how the user 
perceives the same sound across several different audio 
devices. For example, Block S140 can process the audio 
signal based on a sound response of a space or room occupied 
by the user and/or based on a Sound output response of the 
audio device (or one or more audio drivers of the audio 
device) in order to minimize or remove sound output vari 
ances across various audio devices, rooms, or spaces. Addi 
tionally or alternatively, first method S100 can be imple 
mented across multiple audio devices to normalize 
perception of sound across multiple users, that is, to normal 
ize how various users hear the same Sound by minimizing or 
removing Sound perception variances that arise from different 
audio devices used by various users and/or various positions 
ofusers in one space or room. However, first method S100 can 
be implemented in any other way to process audio for one or 
more users according to any other schema. 
0019 Block S120 of first method S100 recites receiving a 
hearing profile of the user. Generally, Block S120 functions to 
collect relevant user hearing data in order to enable Subse 
quent Blocks of first method S100 to tailor the audio signal to 
the user's hearing needs. As described in U.S. Provisional 
Application No. 61/763,163, which is incorporated herein by 
reference, the user can perform one or more hearing tests on 
a native hearing test application executing on a mobile com 
puting device (e.g., Smartphone, tablet, laptop), Results of the 
hearing test (i.e., the user's hearing profile) can be generated 
by the mobile computing device and/or by a remote server in 
communication with the mobile computing device, and the 
mobile computing device can store the user's hearing profile 
and/or retrieve the user's hearing test from the remote server 
when necessary, Such as when a new audio device communi 
cates with the mobile computing device or when an audio 
device, implementing Block S120, requests the user's hear 
ing profile. 
0020. In one example implementation in which the audio 
device is a set of headphones including a processor executing 
at least one Block of first method S100, as shown in FIG. 2, 
the processor communicates with the user's mobile comput 
ing device to retrieve the user hearing profile. For example, 
the processor can communicate with the mobile computing 
device via a wireless communication module integrated into 
the set of headphones, such as via Wi-Fi, cellular, or Blue 
tooth communication protocol. Alternatively, the processor 
can communicate with the mobile computing device via a 
wired connection, Such as via an auxiliary (e.g., /s" audio) 
jack, a USB port, or proprietary physical jack or port on the 
mobile computing device. In this example implementation, 
the audio device can request a current user hearing profile 
each time the audio device is connected to the mobile com 
puting device (via a wireless or wired connection), or the 
mobile computing device can push a current user hearing 
profile when a user hearing profile stored on the audio device 
is no longer current. However, in this example implementa 
tion, the set of headphones can implement Block S120 in any 
other way to retrieve a hearing profile from the user's mobile 
computing device. 
0021. In another example implementation in which the 
audio device is a stereo system in a motor vehicle, the stereo 
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system can implement Block S120 by wirelessly syncing 
with a mobile computing device carried by the user once or 
each time the user enters the vehicle, thereby retrieving a 
current userhearing profile from the user's mobile computing 
device. For example, the stereo system (and/or motor vehicle) 
can sync with the user's mobile computing device via a Blue 
tooth connection. 
0022. In another example implementation in which the 
audio device is a Sound (e.g., PA) system in a theatre, concert 
hall, Symphony hall, lecture hall, classroom, or other room or 
space configured for occupation by multiple users, the Sound 
system can implement Block S120 by wirelessly polling 
mobile computing devices within range and retrieving avail 
able profiles from the mobile computing devices, including 
the user's hearing profile, device profile, and other relevant 
data. For example, the Sound system can retrieve available 
hearing profiles from mobile computing devices wireless 
communicating with a Wi-Fi hub or wireless router con 
nected to the Sound system. However, the audio device can 
implement Block S120 in any other way to implement Block 
S12O. 

0023. One variation of first method S100 includes Block 
S110, which recites identifying a user within hearing distance 
of the audio device. Generally, Block S110 functions to iden 
tify a user with current and/or anticipated future sound aug 
mentation needs such that the user's hearing profile can be 
retrieved. In the foregoing example in which the audio device 
is a Sound (e.g., PA) system arranged in a room or space 
configured for occupation by multiple users, user hearing 
profiles can be stored on a remote database accessible over the 
Internet. In this example, the Sound system can implement 
Block S110 by polling mobile computing devices within 
range of the Sound system for user identification information, 
Such as a name, a phone number, an email address, a Social 
security number, a Social networking profile, a username and 
password, etc. The Sound system can further implement 
Block S120 by accessing the remote database and retrieving 
one or more user hearing profiles based on user identification 
information gathered in Block S110. 
0024. Similarly, in the foregoing example implementation 
in which the audio device is a motor vehicle sound system, the 
sound system can implement Block S110 by retrieving a 
name, a phone number, etc. (identifying the user) from a 
mobile computing device sync'd to the motor vehicle, and the 
sound system can subsequently implement Block S120 by 
retrieving a previously-Stored hearing profile of the user from 
an integrated data storage module, by wirelessly retrieving a 
hearing profile from the user's mobile device, or by retrieving 
the hearing profile from a remote database over cellular com 
munication protocol. However, the audio device can imple 
ment Block S120 in any other way to collect a hearing profile. 
In this example implementation, the Sound system can also 
retrieve identification information from one or more other 
mobile computing devices carried by other occupants of the 
vehicle and retrieve one or more additional hearing profiles 
accordingly. The Sound system can further interface with a 
seat occupancy sensor, a GPS sensor in an occupant's mobile 
computing device, a wireless (e.g., Bluetooth) transceiver in 
the vehicle, or any other sensor or communication device to 
determine which vehicle occupant is currently occupying 
which particular seat. 
0025. In another example implementation in which the 
audio device is a Sound (e.g., PA) system arranged in a class 
room, the sound system can implement Block S110 by deter 
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mining where in the classroom one or more students are 
seated. In one example in which the classroom is an elemen 
tary School classroom, the sound system can implement 
Block S110 by accessing a database specifying the location of 
desks or seats arranged in the classroom and assigned to 
particular students. In this example, the classroom can imple 
ment Block S120 by also retrieving hearing profiles for the 
students present in the classroom or for students assigned to 
particular seats in the classroom, Such as from a database that 
contains hearing profile information for the School's students. 
The hearing profiles of the students can be generated, for 
example, through hearing tests performed by a school nurse. 
In another example in which the classroom is a college lecture 
hall with open seating, the Sound system can implement 
Block S110 by interfacing with or accessing data from seat 
occupancy sensors, Wi-Fi hubs or wireless routers, student 
seat check-ins, GPS sensors arranged in student mobile com 
puting devices, or any other sensor or communication device 
to identify and/or estimate a location of one or more students 
within the lecture hall. The sound system can further imple 
ment Block S120 by retrieving hearing profiles of the students 
directly from their mobile computing devices and/or from a 
database of hearing profiles stored on a remote server. How 
ever, the audio device can implement Block S110 and/or 
Block S120 in any other way to identify one or more users and 
access one or more hearing profiles, respectively. 
0026. Block S130 offirst method S100 recites receiving an 
audio signal. In one implementation, Block S130 receives a 
prerecorded (or transmitted) audio signal. Such as a digital 
music file, a sound component of a digital cinematic file, oran 
analog amplifier output of a digital or analog music, cin 
ematic, or other file containing sound. In this implementation, 
Block S130 can receive the audio signal via a wired or wire 
less connection with a second electronic device, such as 
described above. In one example, the user can play a digital 
sound file (e.g., MP3 file) on a smartphone, and the Smart 
phone can broadcast an analog signal corresponding to the 
digital sound file through a headphone jack in the Smart 
phone. The headphones can then implement Block S140 by 
processing the analog signal with a processor integrated into 
the headphones, and the headphones can Subsequently imple 
ment Block S150 by playing the processor signal through one 
or more speakers integrated into the headphones, as shown in 
FIGS. 1 and 2. In another example in which the audio device 
is a vehicle Sound system, the usercantune the vehicle's radio 
to a talk radio station that broadcasts spoken audio over the 
AM band. The vehicle's sound system can thus implement 
Block S130 by wirelessly receiving a spoken audio signal 
from a radio tower. 

0027. In another implementation, Block S130 receives 
Sound data in real time, such as Sound captured through a 
microphone integrated into or in communication with the 
audio device. In one example, the audio device can be a 
hearing aid that implements Block S130 by receiving audio 
signals through a microphone incorporated into the hearing 
aid worn by the user. In this example, a processor integrated 
into the hearing aid can subsequently implement Block S140 
by processing the audio signal, and a speaker in hearing aid 
can implement Block S150 by outputting the processed audio 
signal. In another example, the audio device is a sound system 
arranged in a classroom, and the Sound system implements 
Block S130 by receiving sound data from multiple micro 
phones arranged throughout the classroom. In yet another 
example, the audio device is a set of headphones plugged into 
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aheadphonejack of a Smartphone carried by the user, and the 
headphones implement Block S130 by receiving audio data 
through a microphone integrated into the Smartphone Sub 
stantially in real time. Additionally or alternatively, in this 
example, the set of headphones can implement Block S130 by 
receiving audio data from a microphone integrated into the 
headphones. 
0028. In the foregoing implementations, prior to imple 
menting Block S130 to receive audio data from an external 
device (e.g., a Smartphone, a tablet, an external microphone), 
the audio device can detect or identify the external device or 
the external device can detect oridentify the audio device. For 
example, the audio device and external device can sync or 
perform an electronic handshake automatically when within 
wireless range, when connected with a wireless connection, 
when a new or modified user hearing profile or sound profile 
is available, when a user is first identified in the space, or in 
response to any other relevant event. However, the audio 
device can be any other suitable device that implements Block 
S130 in any other suitable way to receive prerecorded, trans 
mitted, ambient, local, or other Sound signals. 
(0029 Block S140 of first method S100 recites processing 
the audio signal according to a hearing profile of the user. 
Generally, Block S140 functions to adjust the audio signal 
based on the user's hearing profile and/or a sound profile of 
the audio device, a Sound profile of a room or space occupied 
by the user, a current setting or event attended by the user 
(e.g., a meeting, a lecture, a phone conversation, an opera), 
etc. In particular, Block S140 can implement methods and 
techniques described in U.S. Provisional Application No. 
61/763,182 to augment or replace the sound signal for the 
user. Furthermore, as described in U.S. Provisional Applica 
tion No. 61/763,182, Block S130 can interface with audio 
device integrated or connected location (e.g., GPS) sensors, 
microphones, proximity sensors, or other sensors to adjust a 
sound profile implemented by the audio device to adjust the 
audio signal in real time. Block S130 can additionally or 
alternatively access Social networking check-ins or commu 
nications, Sound profiles previously implemented by the user 
in the same or similar space, Sound profiles previously or 
currently implemented by other users proximal the user, or 
any other relevant data to update, modify or change a Sound 
profile implemented in Block S130 to process the audio sig 
nal. 

0030 Block S140 can also adjust filters, equalizer set 
tings, or other audio processing profiles based on a deter 
mined origin of a sound, a type of Sound, a level of Sound, or 
any other qualitative or quantitative characteristic of the audio 
signal. Block S140 can additionally or alternatively adjust an 
audio processing profile based on a behavior or characteristic 
of the user, the audio device, or multiple users using or proxi 
malone or more audio devices within a specified location. For 
example, Block S130 can receive audio signals from micro 
phones arranged throughout the space, and Block S140 can 
evaluate the audio signals to adjust the audio output of one or 
more audio device in the space. Such as a set of concert 
speakers, in order to improve the listening experience for one 
or more users in an audience. In another example, Block S130 
can receive audio signals from one or more microphones 
arranged within a passenger vehicle, and Block S140 can 
independently alter or adjust outputs from speakers within the 
vehicle near specific occupants (e.g., a driver and three pas 
sengers) based on the hearing abilities (e.g., as defined in 
corresponding hearing profiles) to augment and improve the 
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conversation experiences of all occupants within the vehicle. 
As described in U.S. patent application Ser. No. 14/178,034. 
Block S140 can further dynamically adjust how the audio 
signal is processed. Such as based on varying Sound levels, 
varying Sound origins, or a varying distance between the user 
and a sound origin. As in the foregoing example, Block S140 
can monitor a level and contour of road noise at and around 
the vehicle and independently adjust output levels from each 
speaker within the vehicle based on local road noise levels 
near each occupant and hearing sensitivities and deficiencies 
of each occupant. 
0031. In use scenarios in which the audio device identifies 
multiple users in Block S110 and/or receives multiple hearing 
profiles from multiple users in Block S120, Block S140 can 
combine multiple hearing profiles to customize the output of 
the audio driver in Block S150 for multiple users. Addition 
ally or alternatively, in this use scenario, Block S140 can 
selectively apply hearing profiles, Sound profiles, etc. to a 
subset of audio drivers in or connected to the audio device, 
Such as based on proximity of each user to certain audio 
drivers, in order to simultaneously customize sound output 
for multiple users in the same room or space based on differ 
ent hearing needs of the users. However, Block S140 can 
function in any other way to process the audio signal. 
0032. Block S150 of first method S100 recites outputting 
the processed audio signal through an audio driver arranged 
in the audio device. Generally, Block S150 functions to out 
put the processed Sound through one or more speakers inte 
grated into, wirelessly connected to, or connected via a wired 
connection to the audio device. Block S150 can output the 
processed audio signal that includes a single audio channel 
through a single or multiple speakers, or Block S150 can 
output multiple audio channels of the processed audio signal 
through specific speakers, such as based on the location and/ 
or orientation of the user to the speakers and/or the origin of 
the audio signal (e.g., in a live Sound event). For example, the 
audio device can be a motor vehicle stereo system, and Block 
S140 can separately process left and right channels broadcast 
from a radio tower, and Block S150 can output processed left 
and right audio signals through respective speakers in the 
vehicle. However, Block S150 can function in any other way 
to output one or more processed audio signals through one or 
more audio drivers. 

0033. In one example implementation, the audio device is 
a motor vehicle stereo system. As described above, the stereo 
system can implement Block S110 by syncing with one or 
more mobile computing devices of one or more occupants of 
the vehicle and interfacing with various vehicle and/or mobile 
computing device sensors to determine where each occupant 
is seated, can implement Block S120 by retrieving one or 
more Sound profiles from the mobile computing devices and/ 
or from a remote server, and can implement Block S130 by 
receiving an audio signal broadcast from a radio tower, 
receiving an audio signal broadcast from a mobile computing 
device within the vehicle (e.g., over a Bluetooth connection), 
receiving an audio signal from a wired connection with a 
mobile computing device within the vehicle, receiving an 
audio signal from a CD in a CD player or a sound component 
from a DVD in a DVD player, receiving any other pre-re 
corded or broadcast audio signal in any other form. Alterna 
tively, the stereo system can implement Block S130 by 
receiving audio signal captured by microphones arranged 
within the vehicle, such as audio signals capturing a conver 
sation between vehicle occupants or a portion of a phone call 
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routed through the Stereo system, between a vehicle occupant 
and another individual outside the vehicle. Given the location 
of each occupant in the vehicle and the type of audio signal 
(e.g., a received radio signal or a conversation between occu 
pants), the stereo system can implement Blocks S140 and 
S150 by outputting processed sound, through various speak 
ers connected to the stereo system, tailored for each occupant 
of the vehicle. For example, the stereo system can boost 
high-frequency sounds output from a first set of speakers 
adjacent the driver of the vehicle who has difficulty hearing 
high-frequency Sounds, as indicated in the first user's hearing 
profile, and the stereo system can boost low-frequency 
Sounds output from a second set of speakers adjacent a pas 
senger of the vehicle who has difficulty hearing low-fre 
quency Sounds, as indicated in the second user's hearing 
profile. In this example, the stereo system can also attenuate 
low-frequency Sounds output from the first set of speakers 
and attenuate high-frequency sounds output from the second 
set of speakers based on estimate sound bleed from the second 
set of speakers to the first user and from the first set of 
speakers to the second user. In another example, audio output 
from a phone call for a first passenger can be selectively 
routed to speakers adjacent the first passenger while other 
speakers in the vehicle do not output call-specific audio Such 
that other passengers in the vehicle are Substantially mini 
mally disturbed by the phone call. When implementing Block 
S140, the stereo system can also apply a vehicle cabin Sound 
response profile and/or stereo system sound profile pro 
grammed into the stereo system by the vehicle's manufac 
turer. 

0034. In another example implementation, the audio 
device is a home Stereo system coupled to a radio, CD player, 
DVD player, computing, streaming music device, cable or 
satellite box, television, or other media or multimedia device, 
as shown in FIGS. 3 and 4. As described above and similar to 
the foregoing example implementation, the home stereo sys 
tem can implement Block S110 by syncing with one or more 
mobile computing devices of one or more users within range 
of the home Stereo system, receiving user logins to the stereo 
system or local wireless router, or accessing user check-ins on 
a Social networking system. The home stereo system can also 
interface with various home and/or mobile computing device 
sensors to determine where each user is relative to one or 
more speakers of the home stereo system and to identify 
changes in the users’ positions relative to the one or more 
speakers. The homestereo system can implement Block S140 
by processing various channels (i.e., individual speaker out 
puts) according to a dynamic composite audio processing 
profile that accounts for unique hearing profiles of multiple 
users moving though various positions in the room such that 
each user is presented with a substantially uniform and/or 
tailored sound regardless of where he is relative to one or 
more speakers in the room and/or regardless of other users in 
the room. The home theatre system can also process the audio 
signal according to a predetermined sound response profile of 
the room occupied by the home theatre system, such as speci 
fied in a default setting selected by a user or sound response 
test performed in the room by an amateur user or a profes 
sional Sound technician. The home stereo system can also 
interface with one or more microphones to record ambient 
and/or local sounds and thus implement noise-cancelling 
techniques to reduce or eliminate such noise. Furthermore, 
the home stereo system can include speakers on motorized 
mounts, and the home Stereo system can further manipulate 
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the orientation of one or more speakers in response to a user 
moving through the room or a change in orientation of a user 
relative a speaker Such that user hearing experience is Sub 
stantially unaffected by motion or changing room conditions. 
0035. In other example implementations, similar tech 
niques can be implemented in movie theaters, concert halls, 
lecture halls, classrooms, common spaces, restaurants, etc. in 
which one or more users may move throughout a space during 
an audio-playback or live-audio event. 
0036. In another example implementation, the audio 
device is a hearing aid with two in- or over-ear audio drivers. 
In this example implementation, the hearing aid can commu 
nicate with a Smartphone or other mobile computing device 
carried by a user to upload a user hearing profile and/or 
communicate user data, microphone samples, headphone 
usage, battery level, errors, etc. back to mobile computing 
device. The hearing aid can implement Block S130 by receiv 
ing live audio signal from a microphone implemented in the 
mobile computing device or by receiving prerecorded audio 
stored on or played through the mobile computing device, 
Such as over a wired or wireless connection. The hearing aid 
can alternatively receive audio signals from an external audio 
system, Such as digital audio signals wirelessly broadcast 
from a PA system in a theatre, concert hall, lecture hall, or 
classroom. Yet alternatively, the hearing aid can receive audio 
signals from one or more built-in microphones. For example, 
the hearing aid can receive a stereo audio signal from two (or 
more) microphones integrated into the hearing aid, predict 
relevance of a sound in the audio signal to the user, boost 
and/or attenuate a portion of the signal corresponding to the 
Sound based on its predicted relevance, and further process 
the audio signal according to the user's hearing profile, a 
Sound profile of the hearing aid, and/or a sound response 
profile of a space occupied by the user before outputting the 
processing audio signal, instereo, through two or more speak 
ers in the hearing aid. 
0037. In yet another example implementation, the audio 
device is a set of in-ear headphones, over-ear headphones, or 
a Bluetooth headset that implements the same or similar 
functionality as the hearing aid to modify or augment music 
or other audio played through the headphones and/or to 
modify or augment ambient Sounds proximal the user Sub 
stantially in real time. However, the audio device can be any 
other suitable audio device that implements one or more 
Blocks of first method S100 in any other suitable way. 
0038. In still another example implementation, the audio 
device includes a speaker Supported on a motorized Stand, and 
Block S140 tracks motion of one or more users within a space 
occupied by the speaker to set a target position of the speaker, 
and Block S150 can implement closed-loop feedback control 
to reposition the speaker based on the target position set in 
Block S140. For example, Block S150 can control an actuator 
to tilt the speaker in the vertical plane as one or more users 
approach or move away from the speaker. In another example 
Block S150 can rotate the speaker about a vertical axis as one 
or more users walk around or passed the speaker Such that the 
user(s) listening experience remains Substantially constant 
within the space even as the user(s) moves relative to the 
speaker. However, Blocks S140 and S150 can cooperate in 
any other way to physically manipulate one or more speakers 
within a space occupied by one or more users based on hear 
ing needs, hearing preferences, and/or motion of the users. 
0039. In one example application, first method S100 is 
applied to recorded audio (e.g., music) to enable audio con 
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Sumers to hear audio “as an artist or producer intended. In 
one example, once an artist records a song including multiple 
audio tracks (e.g., a guitar track, a bass track, multiple drum 
tracks, and/or a Vocal track, etc.), a producer (and/or the artist) 
can mix down the tracks into a song. In this example, Block 
S120 can retrieve a hearing profile for the producer (and/or 
the artist), a device profile for the audio output of a physical 
and/or electronic mixing board used by the producer to mix 
(i.e., produce) the song, a device profile for the audio output 
of monitors (e.g., speakers) and/or headphones used by the 
producer during song production, and/or an environmental 
profile of a mixing room or studio (e.g., by outputting a series 
of frequencies and mapping an acoustic sound response pro 
file of a recording or production room according to recorded 
Sound reflections). In one implementation of this example, 
when the song is finalized, the producers (and/or artists) 
hearing profile, the device profile for the mixing board, the 
device profile for the headphones, the device profile for the 
monitors, and/or the environmental profile, etc. can be stored 
with the song as metadata, Such as digital data preceding the 
song and/or incorporated in a digital file (e.g., MP3) of the 
Song. Subsequently, when a user downloads the digital song 
file onto an audio output device (e.g., an MP3 player, a Smart 
phone, a tablet, a computer, a stereo, speakers, earbuds, and/ 
or headphones, etc.) and selects the song for consumption 
(i.e., selects the Song for playback), the audio output device 
can implement first method S100 to extract the meta data 
corresponding to the Song from the Song file and to combine 
the metadata with the user's hearing profile, a device profile 
of the user's audio output device, and/or a current environ 
mental profile proximal the user to adjust a Volume and/or 
equalization (EQ) settings of the audio output device for the 
Song. Alternatively, when the Song is broadcast to a radio 
within a vehicle occupied by the user, the radio can receive the 
metadata before or at the beginning of Song playback, and a 
stereo system within the vehicle can implement first method 
S100 to apply the meta data in conjunction with the user's 
hearing profile, a sound output profile of the stereo system 
(i.e., including speakers) within the vehicle, acoustics of the 
vehicle, etc. to set volume and/or EQ settings specifically for 
the song heard specifically by the user in the vehicle. 
0040. As in the foregoing example application, the audio 
output device canthus implement first method S100 to output 
customized sound for the user, wherein the output Sound 
accommodates (i.e., normalizes for) device profiles for vari 
ous devices, Sound perceptions for various humans, and/or 
environmental profiles for spaces involved in or relevant to 
creation and consumption of a particular song or a particular 
sound. First method S100 can therefore enable a user's audio 
output device to output sound that substantially fulfills the 
intentions of the producer (and/or artist) by accommodating 
device profiles of audio devices, hearing profiles of humans, 
and/or environmental profiles of spaces related to Sound cre 
ation, recording, production, and/or consumption. 
0041 First method S100 can be further implemented 
across multiple audio devices such that a user may experience 
Substantially the same Sound across multiple audio devices. 
For example, any two or more audio devices, such as a car 
Stereo system, a home stereo system, a headset, earbuds, 
headphones, an intercom, a cellular phone or Smartphone, 
etc., can be associated with a user and wirelessly connected. 
When in use by the user, one audio device can communicate 
a user hearing profile, an audio device profile, an environmen 
tal profile, and/or song (or other recorded or live audio) meta 
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data, etc. to one or more other audio devices. First method 
S100 can thus be implemented across multiple audio devices 
to synchronize the audio devices and, as the user transitions 
from one audio device to another audio device, to modify the 
outputs of the audio devices to accommodate the user's tran 
sition from one primary audio device to another audio 
device. For example, if a user is listening to a song through a 
car stereo system, then parks the car, and inserts a pair of 
earbuds into his ears, first method S100 can handle sound, 
profile, and/or meta data communication between the car 
Stereo system and the earbuds such that an audible transition 
between car audio and earbud audio appears Substantially 
seamless to the user, thereby enabling the user to continue to 
listen to the same song of Substantially the same quality, 
amplitude, etc. across multiple audio devices. In this 
example, first method S100 can apply audio profiles of the car 
Stereo system and the earbuds as well as environmental pro 
files inside and outside and proximal the car to Substantially 
match Sound quality and/or amplitude outputs from the car 
Stereo system to the earbuds, to phase-in an audio output of 
the earbuds, and/or to phase out an audio output of the car 
Stereo system. Furthermore, in this example, as the user enters 
his home, first method S100 can transition an audio output 
from the user's earbuds to the user's homestereo system by 
implementing an audio profile of the home stereo system, a 
home environmental profile, etc. output audio. 
0042. As in the foregoing example, first method S100 can 
be implemented on a Smartphone or other mobile computing 
device to handle music playback and/or data streaming to 
other audio devices. For example, first method S100, imple 
mented on a Smartphone, can receive audio profile data from 
a nearby audio device (e.g., over Bluetooth or Wi-Fi commu 
nication protocol), collect user and environmental data 
through sensors within the Smartphone (e.g., a GPS sensor to 
retrieve location data, a gyroscope and/or accelerometer to 
receive user motion data, a microphone and speaker to receive 
environmental Sound profile data), and retrieve a user hearing 
profile from a remote server (e.g., via over an Internet con 
nection). First method S100 can subsequently generate a 
transform matrix for a current audio output based on the audio 
profile data, user data, environmental data, and user profile 
(and/or a hearing profile of an audio producer, a device profile 
for a mixing board used by the producer, a device profile for 
monitors and/or headphones used by the producer, an envi 
ronmental profile of the mixing room or studio, etc.). In one 
implementation, first method S100 can transmit the transform 
matrix from the Smartphone to the corresponding audio 
device before and/or during playback of a corresponding 
song. Alternatively, first method S100 can apply the trans 
form matrix to the corresponding Song at the Smartphone and 
then transmit the transformed song in whole or streaming 
from the Smartphone to the corresponding audio device. First 
method S100 can also modify the transform matrix, apply the 
transform matrix to the corresponding song, and/or update 
streaming data to the audio device accordingly substantially 
in real time. Additionally or alternatively first method S100 
can be implemented remotely, Such as on a computer network 
or remote server in communication with one or more audio 
devices, such as through the user's Smartphone, tablet, home 
computer, etc. 
0043 First method S100 can also automatically transition 
audio outputs between audio devices by monitoring user 
activity. For example, first method S100 can interface with an 
accelerometer within a set of headphones to determine that 
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the user is removing the headphones, and first method S100 
can thus transfer audio output to a home stereo system (or 
other local audio device) to provide a relatively seamless and 
automatic transition from audio output from the headphones 
to audio output from the home stereo system. In another 
example, first method S100 can interface with a GPS sensor, 
accelerometer, and/or gyroscope integrated into a mobile 
computing device (e.g., a Smartphone) to identify the location 
of the user within a particular space and/or to track the user's 
movement through multiple spaces, and first method S100 
canthus control audio outputs of various audio devices across 
adjoining spaces and/or within the particular space to output 
Substantially uninterrupted audio at a relatively constant mag 
nitude and/or quality (e.g., EQ, compression, etc.) to the user 
despite changes in the user's location and/or orientation. 
0044 First method S100 can also transfer (e.g., synchro 
nize) current music settings between audio devices as the user 
transitions between them. For example, first method S100 can 
synchronize a microphone mute setting, a speaker mute set 
ting, a playback Volume, and/or a user-selected EQ setting, 
etc. from a current or primary audio device (e.g., a car stereo 
system) to a second audio device (e.g., earbuds and/or a 
Smartphone) as the user transitions from the current audio 
device to the second audio device. However, first method 
S100 can function in any other way or implement any other 
method or technique to Substantially seamlessly transition 
between audio outputs from various devices and/or to play 
back Sound as an artist and/or producer intended. First 
method S100 can also apply similar techniques to any other 
types of audio, such as a phone conversation, a film or movie, 
a television show, a prerecorded audio (and visual) lecture, a 
radio broadcast, etc. 

2. Second Method 

0045. As shown in FIG.5, a second method S200 includes: 
identifying a song in playback through an audio output device 
of a user in Block S210; retrieving an audio preference for the 
Song from a database including stored song preferences for 
multiple users in Block S220; adjusting an audio output pro 
file for the audio output device in accordance with the audio 
preference for the song in Block S230; and submitting the 
adjusted audio output profile to the audio device in Block 
S240. 
0046 Generally, second method S200 functions to 
retrieve audio preferences of other users and to apply them to 
a song (or lecture, speech, music file, audio component of a 
Video file, or other audio signal) currently in playback on a 
user's audio device (e.g., a tablet, headphones connected to a 
Smartphone, a home stereo system, a vehicle stereo system, 
etc.). The second method S200 can enable automatic audio 
quality sharing amongst various users, wherein audio play 
back preferences (i.e., audio qualities) are added to and stored 
on a database as users make (and save) adjustments to equal 
izer (EQ) and other audio playback settings over time, and 
wherein audio playback data within the database is filtered 
and applied to a current audio output automatically for a user. 
The second method S200 can therefore support an audio 
sharing Social network in which users can set or adjust audio 
playback preferences for particular songs, artists, genres, 
recording types (e.g., specific amphitheaters), user locations, 
ambient noise levels, etc., and the second method S200 can 
thus store these audio playback preferences and apply them 
across users to augment or modify Subsequent audio play 
back, Such as based on the user's hearing profile, a user 
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demographic, a user location, an ambient noise level, a par 
ticular song recording, a particular artist, a musical genre, a 
particular recording type, etc. for a song currently in play 
back. 

0047 Block S210 of the second method S200 recites iden 
tifying a song in playback through an audio output device of 
a user. Generally, Block S210 functions to identify one or 
more details of a song currently in playback through the 
user's audio device. Such as the title, album, Songwriter, com 
poser, artist, musical genre (e.g., country, grunge, classical, 
etc.), recording type (e.g., live or studio), recording location 
(e.g., particular venue location), etc. In one example, Block 
S210 extracts one or more of the foregoing data from meta 
data stored digitally with the music file currently in playback 
and/or a from folder data containing the music file, and Block 
S210 can further apply this extracted data to retrieve addi 
tional Song-related data from an external database (e.g., over 
an Internet connection to an online music database). In 
another example, Block S210 implements music identifica 
tion Software to create an acoustic fingerprint of the song in 
playback (or in a playback queue) and to identify the track by 
matching the acoustic fingerprint to a song fingerprint data 
base. In yet another example, Block S210 prompts the user to 
Supply any of the foregoing song data. In this example, Block 
S210 can retrieve song data previously entered by the user and 
stored on the audio device or connected device. 

0048 Block S210 can identify the song-related data sub 
stantially in real time, that is, once playback of the Song 
begins. Alternatively, Block S210 can identify the song in a 
playback queue (e.g., “on deck” or “in the hole'), that is, 
before the song begins. Block S210 can additionally or alter 
natively implement similar methods or techniques to identify 
other types of audio. Such as a lecture, a speech, an audio track 
of a film, etc. However, Block S210 can function in any other 
way to identify the Song or other audio track. 
0049 Block S220 of the second method S200 recites 
retrieving an audio preference for the song from a database 
including stored song preferences for multiple users. Gener 
ally, Block S220 functions to implement song-related data 
identified in Block S210 to collect an audio preference perti 
nent to the Song (or other audio file) and to the user. As 
described above, Block S220 can access a remote database 
containing audio preferences of various other users and then 
select particular audio preferences that pertain to the particu 
lar song title, album, Songwriter, composer, artist, musical 
genre, recording type, and/or recording location, etc. identi 
fied in Block S210. Block S220 can also retrieve an audio 
preference based on the user's hearing profile, a demographic 
of the user, a user activity, the user's location, an ambient 
noise or environmental condition, etc. For example, Block 
S210 can retrieve an audio preference that defines a preferred 
EQ setting for a particular song, a preferred Volume level 
given a particular ambient noise level, and/or a preferred filter 
or effect (e.g., reverb, chorusing, etc.) for the particular song. 
Block S210 can also filter stored audio preferences based on 
audio preferences Supplied by users with hearing profiles 
similar to the user's hearing profile. Block S220 can thus 
aggregate a user's audio preferences for a set of Songs into 
global settings for musical genres and physical locations 
(e.g., based on common metadata in digital song files and 
GPS locations output from a GPS sensor within the user's 
mobile computing device). For example, the second method 
S200 can apply location-specific user preferences for a par 
ticular classic rock song to all classic rock played through the 
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mobile computing device based on the location of the mobile 
computing device during Such playback. 
0050 Block S220 can therefore interface with an audio 
service that enables users to adjust and/or upload audio pref 
erences for particular songs, artists, genres, recording types, 
user locations, ambient noise levels, etc. For example, the 
audio service can include a native music playback application 
executing on a Smartphone, wherein the native music play 
back application displays a left and right Volume sliders, EQ 
sliders, and/or effects toggles (e.g., for various reverb effects, 
chorusing, distortion, etc.), applies Volume, EQ, and/or 
effects settings to audio in playback, and tags the audio with 
the volume, EQ, and/or effects settings. The native music 
playback application can then push the Volume, EQ, and/or 
effects settings to a remote server associated with the audio 
service wherein the audio settings are stored as audio prefer 
ences and tagged with corresponding demographic data, 
environmental data, ambient noise data, etc. The audio ser 
Vice can thus populate a database of audio preferences from 
personalized audio settings entered by various users while 
listening to audio playback. (The audio service can also store 
an audio preference for a particular song, location, environ 
mental condition, etc. for a user Such that the audio preference 
can be shared across multiple devices associated with the 
corresponding user, Such as the user's Smartphone, laptop 
computer, home stereo, and car stereo.) 
0051. In one implementation, Block S220 initially filters 
audio preferences stored in the database according to a par 
ticularly general song characteristic and continues to filter 
audio preferences according to more specific Song character 
istics. For example, Block S220 can initially filter stored 
audio preferences according to audio genre (e.g., music, lec 
ture, film audio track, etc.), then musical genre, followed by 
artist, then album, Song title, recording type, recording loca 
tion, etc. In this example, Block S220 filters stored audio 
preferences according to Substantially more-specific Song 
details as both additionally Song details are made available 
and multiple hits remain for Subsequently more-specific filter 
terms. Once a single audio preference is identified for a par 
ticular song, Block S220 can pass the audio preference to 
Block S230. Alternatively, Block S220 can combine multiple 
audio preferences, such as two or one hundred relevant audio 
preferences into an average or general audio preference for 
the song and then pass this average or general audio prefer 
ence to BlockS230. For example, Block S220 can filter stored 
audio preferences pertinent to the song down to approxi 
mately fifty audio preferences, each from a different user, and 
Block S220 can identify and remove outliers from the 
approximately fifty audio preferences, identify patterns 
within the remaining audio preferences, generate a composite 
audio preference based on the remaining audio preferences 
and the identified patters, and pass the composite audio pref 
erence to Block S230. Block S220 can therefore implement a 
target number of returned results for the song by applying 
additional song data to the filter (or search string) until the 
target number of audio preferences related to the Song it 
returned. 

0052] Block S220 can also implement user demographic 
data to select an audio preference relevant to the user. For 
example, Block S220 can filter stored audio preferences 
according to an age, gender, ethnicity, location, occupation, 
relationship or marital status, income level, interest (e.g., 
audiophile or not an audiophile), or other demographic shared 
by the user and other users corresponding to stored audio 
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preferences. For example, each audio preference can be 
tagged with demographic information of a corresponding 
user, and Block S220 can retrieve demographic information 
from an audio profile or online social networking profile of 
the user and then filter the stored audio preferences according 
to matches between the demographic tags and retrieved 
demographic information of the user. 
0053 Block S220 can similarly filter stored audio prefer 
ences according to the user's current environment, location, 
ambient noise level, local acoustics, a time of day, a current 
user activity, a current user listening Volume, etc. In one 
example, Block S220 interfaces with a GPS sensor within the 
user's Smartphone (and connected to the user's headphones) 
to determine the user's location, then accesses a database of 
local acoustics for the determined location and identifies 
stored audio preferences tagged with locations exhibiting 
similar room acoustics (or tagged with the same or similar 
location). In another example, Block S220 interfaces with a 
microphone within the user's Smartphone to measure local 
ambient noise and then identifies stored audio preferences 
tagged with similar ambient noise levels. In yet another 
example, Block S220 interfaces with an accelerometer and/or 
gyroscope within the user's Smartphone to collect user 
motion data, determines a current user action or activity (e.g., 
walking, exercising, working at a desk, etc.) based on the user 
motion data, and then identifies stored audio preferences 
tagged with similar actions or activities. However, Block 
S220 can filter stored audio preferences according to any 
other user-, environmental-, or song-related data. 
0054 Block S230 of the second method S200 recites 
adjusting an audio output profile for the audio output device 
in accordance with the audio preference for the Song. Gener 
ally, Block S230 functions to implement one or more EQ 
settings, Volume settings, effect settings, etc. in an output 
profile of the audio device. For example, Block S230 can 
combine the audio preference(s) retrieved in Block S220 with 
the user's hearing profile (as described in U.S. Provisional 
Application No. 61/763,163) and/or a sound response profile 
of the audio device (as described in U.S. Provisional Appli 
cation No. 61/763,182) to generate a composite audio output 
profile that accommodates the user's hearing capacity, the 
output response of the audio device, and the audio preference 
(s) retrieved for the particular song (or genre, artist, album, 
etc.). Such as described above. 
0055 Block S230 can also account for stored preferences, 
and/or hearing sensitivities, etc. of the user when generating 
the new audio output profile for the song. For example, if the 
user is particular sensitive to high-frequency sounds about a 
certain volume threshold, Block S230 can attenuate a distor 
tion effect—defined in a retrieved audio preference that 
otherwise boosts high-frequency sounds. However, Block 
S230 can function in any other way to adjust an audio output 
profile for the audio output device based on the audio prefer 
ence retrieved in Block S220. 

0056 Block S240 of the second method S200 recites sub 
mitting the adjusted audio output profile to the audio device. 
In one implementation, Blocks of the method are imple 
mented locally on a Smartphone (or other mobile computing 
device), and Block S220 interfaces with a remote database to 
retrieve the audio preference(s). In this example, Block S240 
transmits the adjusted audio profile to a set of “smart’ head 
phones connected to the Smartphone, such as wirelessly over 
Bluetooth communication between the Smartphone and the 
headphones or over audio-based digital communication 
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through an audio plug of the headphones inserted into a jack 
of the smartphone. Once the adjusted audio output profile is 
received from the Smartphone, the headphones can apply the 
audio output profile (e.g., as a filter) to audio signals trans 
mitted over the wired audio jack (i.e., Song). 
0057. In another example, Blocks of the method care 
implemented remotely, such as with a remote database or 
distributed computer network connected to the user's audio 
device over a network connection (e.g., the Internet). In this 
example, Song files can be streamed to the user's audio device 
for playback over the network connection, and Block S220 
can thus retrieve user demographic data from a user profile 
stored on the remote database and the collect user location 
and/or environmental data directly from the user's audio 
device. Block S230 can also retrieve the user's hearing profile 
and/or audio device output profile directly from the user's 
audio device, or Block S230 can receive an identifier of the 
user and of the audio device from the audio device and then 
retrieve the user's hearing profile and a general audio output 
profile of the audio device from a remote database. Once 
Block S230 combines the audio device output profile, the 
user's hearing profile, and the audio preference(s) selected in 
Block S220 into the composite audio output profile, Block 
S240 can transmit the composite audio output profile back to 
the audio device. The audio device can then implement the 
composite audio output profile during playback of the par 
ticular song, the particular album, Songs of the same or similar 
genre, etc. However, Block S240 can function in any other 
way to submit the adjusted audio output profile to the audio 
device and/or to implement the adjusted audio output profile. 
0058. The second method S200 can execute in substan 
tially in real time to modify an audio output profile of the 
audio device for a particular song while the particular song is 
in playback. The second method S200 can additionally or 
alternatively modify the audio output profile of the audio 
device for the particular song when the particular song is 
about to enter playback. Furthermore, the second method 
S200 can additionally or alternatively execute to update the 
audio output profile when a particular genre of music, a 
particular album, or a particular artist, etc. is in playback or 
about to enter playback. However, the second method S200 
can function in any other way to modify an audio output 
profile of an audio device based on a user hearing profile, an 
audio device output response, and an audio preference of 
another user. 

3. Third Method and Applications 
0059. As shown in FIG. 6, a third method S300 for aug 
menting a listening experience of a user through an audio 
device includes: detecting a location of the audio device in 
Block S310; selecting a set of audio output feedbacks in 
Block S320, each audio output feedback in the set of audio 
output feedback entered by an individual and associated with 
a physical site proximal the location; identifying a common 
feature across audio output feedbacks within the set of audio 
output feedbacks in Block S322; transforming an audio signal 
into a processed audio signal according to a hearing profile of 
the user and the common feature in Block S340; and output 
ting the processed audio signal through the audio device in 
Block S350. 
0060. As shown in FIG. 7, one variation of the third 
method S300 includes: detecting a trigger event at the audio 
device in Block S310; retrieving a demographic of the user in 
Block S302; selecting a set of audio output feedbacks in 
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Block S330, each audio output feedback in the set of audio 
output feedbacks entered into a device, at a previous event 
consonant with the trigger, by an individual of known demo 
graphic consonant with the demographic of the user; gener 
ating a composite audio output feedback including audio 
output feedbacks from the set of audio output feedbacks in 
Block S332; transforming an audio signal into a processed 
audio signal according to a hearing profile of the user and the 
composite audio output feedback in Block S340; and output 
ting the processed audio signal through the audio device in 
Block S350. 

0061 Generally, the third method S300 functions to adjust 
an audio output profile (e.g., Volume and/or equalizer (EQ) 
settings) of a user's audio device based on audio output feed 
back supplied by other individuals substantially in real-time 
as the user experiences events or triggers indicating a change 
in hearing need. In one example implementation, the third 
method S300 executes within a native hearing augmentation 
application executing on a user's Smartphone, and, when the 
user enters a cafe wearing earbuds connected to the Smart 
phone, the third method S300 modifies an audio output profile 
of the Smartphone (e.g., a Volume and/or EQ setting) based on 
audio feedback previously supplied by other individuals in or 
near the café. The third method S300 then applies the updated 
audio output profile to an audio signal output from the Smart 
phone to the earbuds to compensate for a changing ambient 
noise level, room sound response, distraction level or com 
motion, etc. near the user as the user enters the café. For 
example, the third method S300 can apply the updated audio 
output profile to prerecorded audio played through the ear 
buds, to ambient noise recorded by at the Smartphone and 
played back to the user through the earbuds substantially in 
real-time, or to incoming sound output to the earbuds during 
a phone call. In another example implementation, the third 
method S300 executes on a pair of “smart’ headphones and 
functions to modify an audio output profile of the headphones 
based on audio feedback previously supplied by other indi 
viduals experiencing nearby changes in ambient noise level. 
room sound response, distraction level, or commotion Sub 
stantially similar to that detected oranticipated near the user. 
In this example implementation, the third method S300 then 
processes an input (digital) audio signal according to the 
updated audio output profile, and the headphones output the 
processed audio signal in audible form for the user. 
0062 One or more Blocks of the third method S300 can 
alternatively execute on a computing network (e.g., a remote 
server), in communication with the user's audio device. Such 
as over an Wi-Fi or cellular connection. Blocks of the third 
method S300 can also execute within a native application, at 
a system-level process, on a dedicated integrated circuit, or in 
any other way on or within one or more audio devices (e.g., a 
Smartphone, a tablet, a laptop computer, a desktop computer, 
a car stereo system, a pubic address (PA) system, an MP3 
player, a headset, and/or a pair of headphones or earbuds, 
etc.). 
0063. The third method S300 initially identifies one or 
more triggers for automatically adjusting an audio output of 
an audio device carried by the user. For example, Block S310 
can detect time of day, a location, an ambient noise condition, 
a prerecorded or real-time local audio source, or other trigger, 
and subsequent Blocks of the third method S300 apply the 
detected trigger(s) to select (from a database) particularly 
relevant audio output feedbacks previously submitted by 
other users to and then automatically apply features from 
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these relevant audio output feedbacks to the audio output 
profile of the user's audio device to adjust (e.g., improve) the 
user's current listening experience. 
0064. In particular, Blocks S320, S330, etc. access audio 
output feedbacks submitted previously by other individuals 
(i.e., other users) in response to detected prompts exhibiting a 
correlation (i.e., a statistical significance) with the one or 
more detected triggers. In one implementation, these Blocks 
of the third method S300 select audio output feedback includ 
ing explicit feedback in the form of a manual audio adjust 
ment—such as a Volume adjustment, an equalizer (EQ) 
adjustment, and/or a hearing test, etc.—entered by user into 
personal audio devices, such as Smartphones, tablets, per 
Sonal music players (i.e., MP3 players), headsets (e.g., a 
Bluetooth headsets), or headphones or earbuds. Blocks of the 
third method S300 can also select audio output feedback 
including implicit feedback in the form of no audio adjust 
ment—that is, no entered Volume or equalizer setting 
change—in response to a detected event, which can indicate 
a corresponding individual’s satisfaction with a current audio 
output profile implemented on his corresponding audio 
device for the detected trigger(s). 
0065 Blocks of the third method S300 can then select 
and/or filter stored audio output feedbacks associated with 
events exhibiting some degree of correlation with the trigger 
(s) detected in Block S310, extract common and/or relevant 
features from the selected audio output feedbacks, and apply 
the common and/or relevant features to a current audio output 
of the user's audio device. Blocks of the third method S300 
can further filter or select stored audio output feedbacks based 
on the user's hearing ability (as defined in a hearing test 
completed by the user), a demographic of the user, the user's 
human associations (e.g., friends or family members), and/or 
similarities between audio output feedback entered by the 
user and by the other individuals associated with stored audio 
output feedbacks. 
0066. The third method S300 can thus detect a trigger for 
an automated audio output adjustment on a user's audio 
device, access previous audio output feedback entered by 
other individuals at events consonant with the trigger, and 
selectively apply features of the audio output feedbacks of 
other individuals to an audio output on the user's device 
Substantially in real-time, thereby automatically updating 
audio output from user's audio device with audio output 
related data leveraged from other individuals as the environ 
ment around the user changes. 

3.1 Triggers 

0067 Block S310 of the third method S300 recites detect 
ing a trigger event at the audio device. Generally, Block S310 
functions to detect one or more triggers indicating a changing 
hearing need of the user, Such as a location-based trigger, a 
time (of day)-based trigger, and ambient noise condition trig 
ger, or a user activity-related trigger. Block S310 can also 
detect multiple triggers simultaneously or over a limited or 
preset period of time and thus prompt Block S320 and/or 
Block S330 to select audio output feedbacks accordingly. 
0068. In one implementation, Block S310 detects a loca 
tion of the user's audio device. For example, in this imple 
mentation, Block S310 can execute on an audio device incor 
porating a Global Positioning System (GPS) sensor, such as a 
smartphone or a tablet, and Block S310 can thus interface 
with the GPS sensor to determine the current location of the 
audio device and therefore the user who is associated with the 
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audio device. Additionally or alternatively, Block S310 can 
interface with a wireless communication module (e.g., a Wi 
Ficard or a cellular communication chip) to estimate a loca 
tion of the audio device, such as based on a Wi-Fi signal 
strength between the audio device and a wireless router of 
known location or by triangulating the audio device between 
three cellular towers. Block S310 can further map a GPS or 
coordinate position of the audio device to a particular loca 
tion, such as a particular address, a particular business, or a 
particular space (e.g., park) or room (e.g., in an office) fre 
quented by the user, etc. For example, Block S310 can deter 
mine that the user has entered a café, entered atheater, is in his 
office, is at home in his kitchen, is walking around a park, is 
walking on a sidewalk on a particular street, or is in his car, is 
riding in a train car, etc. However, Block S310 can interface 
with any other sensor and can function in any other to detect 
a location of the user. Thus, in this implementation, Block 
S320 and/or Block S330 can select a set of audio output 
feedbacks wherein one or more audio output feedbacks in the 
set of audio output feedback is associated with a physical site 
proximal the location. 
0069. In another implementation, Block S310 identifies a 
present time of day, such as by retrieving a current time 
through a GPS or cellular sensor within the audio device (e.g., 
a smartphone). Block S310 can then interface with a set of 
time-related prompts stored locally on the audio device or 
remotely in a database (e.g., on a remote server) to classify the 
current time as a trigger event. In one example implementa 
tion, once the location of the audio device is detected, Block 
S310 accesses a set of time-related triggers for the location. In 
one example, Block S310 can determine that the user is cur 
rently in a cafe and access a set of times corresponding to 
anticipated changes in ambient noise condition within the 
cafe. Thus, if Block S310 determines that the user entered the 
cafe at 11:30 AM—a quiet period for the café but the time 
is now 12:15 PM a busy period for the café Block S310 
can correlate the current time and location of the user with a 
trigger event. In this example, Block S310 can thus prompt 
Block S320 and/or Block S330 to select an audio output 
feedback entered by an individual on a previous date at a time 
of day within a threshold time of the present time of day such 
that audio output feedback from one or more other individuals 
experiencing similar ambient environments within the café 
can be applied to the audio output of the user's audio device. 
In this implementation, Block S310 can define schema for 
mapping a present time to an entry time (or timestamp) of an 
audio output feedback previously entered by another indi 
vidual. For example, Block S310 can trigger Block S220 
and/or Block 230 to select audio output feedback entered on 
a same day of the week or on one of a corresponding weekday 
or corresponding weekend and within a particular threshold 
period of time, such as within fifteen minutes for densely 
populated spaces (e.g., a cafe during a lunch hour) and four 
hours for sparsely-populated spaces (e.g., a large park). How 
ever, Block S310 can function in any other way to detect a 
time-related trigger. 
0070. In another implementation, Block S310 detects a 
local ambient noise condition proximal the user and prompts 
Block S320 and/or Block S330 to selecting an audio output 
feedback associated with a previous ambient noise condition 
based on the detected ambient noise condition proximal the 
user. For example, Block S310 can interface with a micro 
phone with the audio device (e.g., a Smartphone) and/or with 
a microphone within a connected device (e.g., a pair of ear 
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buds or headphones) to record ambient Sound and then char 
acterizes the ambient Sound as a current ambient noise con 
dition. When the current ambient noise condition exhibits a 
Substantial changes over a recent ambient noise condition 
detected proximal the user or when the current ambient noise 
condition matches a model ambient noise condition (e.g., a 
model associated with a particular population density within 
a space occupied or a model associated with a particular 
sound response a space), Block S310 can trigger Block S320 
and/or Block S330 to retrieve corresponding audio output 
feedbacks. Therefore, Block S310 can trigger subsequent 
Blocks of the third method S300 based on an absolute ambi 
ent noise condition proximal the user and/or based on a 
change in ambient noise condition proximal the user. 
0071. In yet another implementation, Block S310 detects a 
change in the user's current activity and triggers Block S320 
and/or Block S330 to select audio output feedback entered by 
an individual within a threshold period of time from a 
detected change inaction consonant with the detected change 
in the user's activity. For example, Block S310 can interface 
with an accelerometer, gyroscope, magnetometer, and/or 
GPS sensor within a smartphone, wearable device, headset, 
or other device worn or carried by the user to characterize a 
current user action. In this example, Block S310 can deter 
mine that the user is walking, driving, riding a bike, running, 
exercising, working at a desk, eating, drinking, or performing 
any other action—any of which can be paired with a loca 
tion—and compare the detected current action to a previous 
action to determine if the user's current activity has changed, 
which can indicate a change in the user's present hearing 
needs. Thus, Block S310 can trigger subsequent Blocks of the 
third method S300 to adjust the audio output of the user's 
audio device to meet the user's new activity-related hearing 
need. For example, Block S310 can pass the current detected 
user activity to Block S320 and/or to Block S330, either of 
which can implement the user activity to select audio output 
feedbacks entered by other individuals performing the same 
or similar activity, such as at the same or similar location. 
(0072. However, Block S310 can function in any other way 
to detect any other one or more triggers indicating a change in 
the user's hearing needs, and Block S310 can function in any 
other way to prompt subsequent Blocks of the third method 
S300 to update the audio output profile of the user's audio 
device accordingly in any other Suitable way. 

3.2 Common Features 

0073 Block S320 of the third method S300 recites select 
ing a set of audio output feedbacks, each audio output feed 
back in the set of audio output feedback entered by an indi 
vidual and consonant with the trigger. Generally, Block S320 
functions to identify one or more audio output feedbacks 
previously submitted by other individuals near a location, 
around a time, during an ambient noise condition, and/or 
around an activity change Substantially similar to one or more 
triggers identified in Block S310. 
0074 Each audio output feedback can be previously 
entered (implicitly or explicitly) by another individual into a 
corresponding audio device, such into a Smartphone, tablet, 
earbuds, or other associated audio device. For example, as 
described above, an explicit audio output feedback can 
include manual audio adjustment of audio output from an 
audio device (e.g., Smartphone, MP3 player, earbuds), such as 
a Volume adjustment, an equalizer adjustment, or a hearing 
test, entered by a corresponding individual soon before, dur 
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ing, or Substantially soon after a trigger event. Furthermore, 
as described above, implicit audio output feedback can 
exclude an audio adjustment in response to a detected trigger 
event, which can indicate a corresponding individual’s satis 
faction with a current audio output profile executing on his 
audio device. 

0075 Feedback thus entered by an individual can be trans 
mitted to a computer network and collected into and stored in 
a database. Metadata, Such as an individual identifier (e.g., a 
user name of ID), a time, a date, an ambient noise condition, 
an action or activity performed by the user, or other trigger 
occurring with or Substantially near Submission of corre 
sponding feedback can also be stored with corresponding 
feedback. Block S320 can thus selecting audio output feed 
back from the database by matching one or more triggers 
detected in Block S310 to one or more consonant metadata 
associated (e.g., tagged or stored) with corresponding audio 
output feedbacks. For example, Block S320 can execute on 
the user's audio device and download select the audio output 
feedbacks from a remote database storing a multitude of 
audio output feedbacks. Alternatively, Block S320 can 
execute directly on the computer network, and Block S332 or 
Block S340 also executing on the computer network—can 
upload the common feature(s) or the processed audio signal, 
respectively, to the user's audio device. 
0076. In one implementation, Block S320 selects a set of 
audio output feedbacks, each audio output feedback in the set 
of audio output feedback entered by an individual and asso 
ciated with a physical site proximal the location. For example, 
Block S320 can analyze location metadata stored with a 
(large) group of audio output feedbacks within a database to 
identify a set (i.e., a Subset of the group) of audio output 
feedbacks corresponding to sites at or near the location. Spe 
cifically, Block S320 can analyze trigger data stored with 
audio output feedbacks to filter audio output feedbacks in the 
dataset down to audio output feedbacks submitted by indi 
viduals at or near the location identified as a triggering Block 
S310. In this implementation, Block S320 can apply a static 
range to comparison of the user's location to location meta 
data stored with the audio output feedbacks, such as twenty 
meters for all location. Alternatively, Block S320 can apply a 
static ranges specific to locations or to particular location 
types, such as ten meters for all cafes (or for a particular cafe) 
and fifty meters for all sport stadiums with seating capacity 
over 30,000 people. 
0077. Yet alternatively, Block S320 can dynamically 
adjust a range for the location detected in Block S310 to 
achieve a target number of selected audio output feedbacks 
related to the location. For example, each audio output feed 
back in the database can be associated with a GPS coordinate, 
Block S310 can pass a GPS coordinate of the user to Block 
S320, and Block S320 can parse through the database of 
audio output feedback to identify select audio output feed 
backs with a minimum threshold range of the user's location. 
In this example, if a minimum number of audio output feed 
backs (e.g., twenty) is not returned for the minimum threshold 
range, Block S320 can increase the threshold range until the 
minimum number of audio output feedbacks is returned. As in 
this example, Block S320 can set a static target or minimum 
number audio output feedbacks for all locations (e.g., 
twenty). Alternatively, Block S320 can set location-specific 
target or minimum audio output feedbacks (e.g., five for a 
small office space, twenty for a café, and two hundred for a 
large amphitheater), or Block S320 can dynamically adjust 
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target or minimum audio output feedbacks, such as based on 
time of day. Therefore, in this implementation, Block S320 
can select audio output feedbacks submitted by individuals 
into corresponding devices at physical sites within the range 
of the location, and Block S320 can adjust the range to realize 
a target minimum number of audio output feedbacks in the set 
of audio output feedbacks. However, Block S320 can func 
tion in any other way to identify and/or select audio output 
feedbacks consonant with the user's location as detected in 
Block S310. 

0078 Block S320 can implement similar functionality to 
select the set of audio output feedbacks from the database of 
audio output feedbacks based on one or more other triggers 
detected in Block S310. For example, Block S320 can filter 
the database of audio output feedbacks for audio output feed 
backs entered at times of day and on a day of the week 
consonant with a time-based trigger detected in Block S310. 
In another example, Block S320 can filter the database of 
audio output feedbacks for audio output feedbacks entered 
shortly before, during, or after a transition into a local ambient 
noise condition consonant with (e.g., similar to) an ambient 
noise-related trigger detected in Block S310. Block S320 can 
also filter the database of audio output feedbacks for audio 
output feedbacks entered shortly before, during, or after a 
corresponding individual transitions into an activity conso 
nant with an activity-related trigger detected in Block S310. 
0079 Block S320 can also select the set of audio output 
feedbacks from the database of audio output feedbacks based 
on multiple triggers detected in Block S310. In one imple 
mentation, Block S320 can select the set of audio output 
feedbacks entered at a site within a distance range of a loca 
tion-based trigger detected in Block S310 and entered at a 
time of day within a threshold time range of a time-based 
trigger detected in Block S310. For example, Block S310 can 
determine that the user has entered a café at 12:03 PM on a 
Tuesday, and Block S320 can select audio output feedbacks 
entered within a threshold range often meters from the user's 
location between 11:48 AM and 12:18 PM on weekdays over 
the past two months. As in this example, Block S320 can set 
general or time (of day)-specific static time ranges, or Block 
S320 can dynamically adjust the time range to achieve a target 
number of audio output feedbacks with time-related triggers 
consonant with the time-related trigger detected in Block 
S310. Block S320 can also dynamically adjust the time range 
and the distance range together to achieve the target number 
of audio output feedbacks. 
0080. In a similar implementation, Block S320 can select 
the set of audio output feedbacks entered at a site within a 
distance range of a location-based trigger detected in Block 
S310 and associated with an ambient noise conditions with a 
decibel range overa frequency range consonant with an ambi 
ent noise condition detected in Block S310. For example, 
Block S310 can determine that the user has entered a café at 
an average noise level of 70 dB, and Block S320 can select 
audio output feedbacks entered at sites within a threshold 
range of twenty meters from the user's location and exhibit 
ing a noise level between 68 dB and 75 dB. As in this example, 
Block S320 can set general or environment-specific static 
noise level ranges, or Block S320 can dynamically adjust the 
noise level range to achieve a target number of audio output 
feedbacks with noise-related triggers consonant with the 
time-related trigger detected in Block S310. However, Block 
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S320 can pair ambient noise conditions proximal the user 
with ambient noise conditions stored with audio output feed 
backs in any other way. 
0081. In another implementation, Block S320 can select 
the set of audio output feedbacks entered within a threshold 
time range of a change in detected action, the detected action 
of at least a threshold confidence leveland consonant with the 
user action detected in Block S310. In particular, an indi 
vidual can enter audio output feedback while motion data is 
collected at a wearable device and/or a Smartphone; this 
motion data can then be analyzed to estimate the individuals 
present action, such as walking, running, eating, exercising, 
working, watching television, etc., with a statistical confi 
dence interval. The estimated action and corresponding con 
fidence interval can be stored with the audio output feedback 
(e.g., as metadata). For example, Block S310 can determine 
that the user has transitioned to walking down a city street, 
and Block S320 can select audio output feedbacks associated 
with walking with a minimum threshold confidence interval. 
Block S320 can also dynamically adjust the minimum thresh 
old confidence interval to achieve a target number of audio 
output feedbacks in the set. Block S310 can also detect the 
particular Street or intersection at which the user is located, 
and Block S320 can further filter the database of audio output 
feedbacks for other audio output feedbacks associated with 
sites within a threshold range of the particular street or inter 
section. Block S320 can additionally or alternatively select 
audio output feedbacks entered at a time of day within a time 
range of the current time of day, as described above, or match 
the ambient noise condition proximal the user to ambient 
noise conditions associated with audio output feedbacks in 
the database to select the set of audio output feedbacks, as 
described above. 

0082. However, Block S320 can apply and other trigger 
detected in Block S310 to the database of audio output feed 
backs to select the set of audio output feedbacks associated 
with a location, time, ambient noise condition, and/or activity, 
etc. consonant (e.g., Substantially similar or within a Suitable 
range of) a user location, time, ambient noise condition, and/ 
or activity, etc. detected in Block S310. 
0083 Block S322 of the third method S300 recites iden 
tifying a common feature across audio output feedbacks 
within the set of audio output feedbacks. Generally, Block 
S322 functions to identify commonalties across the audio 
output feedbacks selected in Block S320 (e.g., common vol 
ume changes or common EQ setting changes correlated with 
the triggers(s)) and to pass these detected commonalties as 
features to Block S340. Block S340 canthus implement these 
features automatically to process an audio signal at the user's 
audio device with audio output changes commonly made by 
other individuals (statistically likely) in response to the 
detected trigger(s). 
I0084. Once Block S320 selects the set of audio output 
feedbacks, Block S322 analyzes and compares all or a subset 
of the audio output feedbacks to identify commonalties in 
audio adjustments made in response to (or correlated with) 
one or more corresponding triggers. As described above, the 
audio output feedbacks can include Volume adjustments, EQ 
adjustments, and/or hearing tests, etc., and Block S322 can 
identify common adjustments made across a full audible 
range, one or more frequency ranges within the audible range, 
or one or more particular frequencies within the audible 
range. 
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I0085. In one implementation, Block S320 retrieves a first 
audio output feedback and a second audio output feedback 
from the database, wherein the first audio output feedback 
includes a volume adjustment submitted by a first individual 
into a first device proximal (e.g., with a specified range of) the 
location, and wherein the second audio output feedback 
includes an equalizer adjustment Submitted by a second indi 
vidual into a second device proximal the location, as shown in 
FIG. 6. In this implementation, Block S322 identifies a vol 
ume change over a particular frequency range common to the 
first audio output feedback and the second audio output feed 
back. For example, Block S322 can identify a particular fre 
quency range (i.e., a continuous Subset of frequencies in the 
audible range) adjusted for a higher amplitude output in the 
second audio output feedback and then map this to an Static 
volume increase over the whole audible range in the first 
audio output feedback, and Block S322 can thus pass the 
amplitude increase across the particular frequency range to 
Block S340, which can then apply the volume change over the 
particular frequency range to the audio signal at the user's 
audio device. In a similar example, Block S322 can identify a 
particular frequency range adjusted for a relatively lower 
amplitude output in the second audio output feedback and 
then map this to an static Volume increase over the whole 
audible range in the first audio output feedback, and Block 
S322 can thus pass the static Volume increase across the 
audible range excluding the particular frequency range to 
Block S340, which can then apply the volume change over the 
audible range excluding the particular frequency range to the 
audio signal at the user's audio device. 
I0086. In a similar implementation, Block S320 selects a 
first audio output feedback and a second audio output feed 
back, wherein the first audio output feedback includes a first 
equalizer setting adjustment entered manually by a first indi 
vidual into a first computing device, and wherein the second 
audio output feedback includes a second equalizer setting 
adjustment entered manually by a second individual into a 
second computing device and Substantially similar to the first 
equalizer setting adjustment. In this implementation, Block 
S322 can aggregate the first and second equalizer settings into 
a composite equalizer setting adjustment, such as by averag 
ingamplitude adjustment at each frequency in the audio range 
between the first and second equalizer settings. Alternatively, 
as in the foregoing implementation, Block S322 can identity 
similar amplitude adjustments—defined in the first and sec 
ond equalizer settings—over similar frequencies ranges 
within the audible range and combine these similar amplitude 
adjustments into a composite amplitude adjustment for an 
intersection of the similar frequencies ranges. Block S340 can 
Subsequently apply the amplitude adjustment (i.e., a relative 
Volume change) over the corresponding frequency range in 
the audio signal for the user. 
0087. As shown in FIG. 7, Block S320 can also retrieve an 
audio output feedback including Submitted a hearing test into 
a computing device by an individual proximal the location. In 
this implementation, the audio output feedback in the data 
base can include a hearing profile generated with a hearing 
test completed by the corresponding individual, as described 
in U.S. patent application Ser. No. 14/178,034, filed on 11 
Feb. 2014 which is incorporated in its entirety by this refer 
ence. In particular, the hearing profile can define how well the 
individual hears sounds at frequencies within the audio range 
and can be sensitive to local ambient noise conditions, a 
Sound response of a space occupied by the individual, and/or 
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other variables. The audio output feedback can also include a 
previous hearing profile applied by the individuals device 
prior to completion of the hearing test to generate the new 
hearing profile. Block S322 can thus identify difference 
between the new hearing profile and the previous hearing 
profile (e.g., equalizer and/or Volume changes over all or a 
portion of the audible range), define these differences as 
implicit feedback from the individual, and compare this 
implicit feedback to other audio output feedbacks in the set of 
audio output feedbacks. 
0088 Block S320 and/or Block S322 can also access hear 
ing profiles of individual associated with audio output feed 
backs in the set and normalize each audio output feedback 
according to the hearing profile of the corresponding indi 
vidual. For example, for an individual with significant hear 
ing loss at low frequencies but acute hearing sensitivity at 
high frequencies, Block S322 can normalize an EQ setting for 
higher frequencies entered by the individual by applying the 
same adjustment across the lower frequencies in the audio 
output feedback. Block S322 can subsequently identify com 
mon features within a set of normalized audio output feed 
back. 

I0089 Block S320 can further retrieve an audio output 
feedback characterized by a lack of explicit audio output 
adjustment entered into a first device proximal the location. 
For example, as described above, if an individual moves into 
a new location or if an ambient sound condition around the 
individual changes but the individual does not entera Volume, 
EQ, or other audio-related adjustment into his device or does 
not complete a hearing test, the unchanged audio settings on 
the individual’s device can be stored with the corresponding 
trigger as implicit feedback indicating satisfaction with the 
audio settings despite the changing local environment around 
the individual. Block S322 can subsequently compare a static 
audio setting in Such an implicit feedback with audio setting 
changes in explicit feedbacks to identify a common features 
within the set of audio output feedbacks. For example, Block 
can identify a relative amplitude difference between two fre 
quency ranges in the static audio setting in the implicit feed 
back, identify a change in a second audio output feedback 
from another individual that mimics the difference between 
the two frequency ranges in the implicit feedback, and output 
the difference between the two frequency ranges to Block 
S340 as the common feature. 

0090. Furthermore, Block S322 can combine multiple 
(e.g., two, ten, one-hundred, etc.) audio output feedbacks 
from various individuals into one composite feature specify 
ing an absolute or relative Volume amplitude for one or more 
frequencies, one or more frequency ranges, or the entirety of 
the audible range. In this implementation, Block S322 can 
weight audio output feedbacks, such as based on feedback 
type (e.g., implicit feedback, a Volume change, an EQ setting 
change, a hearing test), and then combine multiple audio 
output feedbacks into a single feature based on Such weight 
ings. For example, Block S322 can apply a first weight to 
implicit feedback from an audio output feedback lacking an 
EQ or Volume change or a hearing test, a second weight 
greater than the first weight to a Volume change in an audio 
output feedback, a third weight greater than the second 
weight to an EQ setting change in an audio output feedback, 
and a fourth weight greater than the third weight to a hearing 
test result (or associated hearing profile). BlockS322 canthus 
prioritize features in the set of audio output feedback, select 
particular frequencies or ranges of frequencies of greatest 
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need for adjustment, and/or remove outliers in the set of audio 
output feedback by prioritizing and comparing various audio 
output feedbacks based on audio output feedback types. 
(0091. However, Blocks S320 and S322 can function in any 
other way to collect audio output feedback corresponding to 
(e.g., consonant with) any one or more triggers detected in 
Block S310 can to extrapolate one or more relevant features 
(e.g., audio adjustment characteristics) shared across or com 
mon to multiple audio output feedbacks in the set. 

3.3 Relevant Features 

0092 Block S302 of the third method S300 recites retriev 
ing a demographic of the user. Generally, Block S302 and 
S330 function, respectively, to collect one or more user demo 
graphic data. In one implementation, Block S302 implements 
methods or techniques described above in Block S220 to 
collect user demographic information. For example, Block 
S302 can retrieve an age, gender, home or work location, 
occupation, and/or ethnicity from a user profile connected to 
a native hearing augmentation application executing on the 
user's audio device. Alternatively, Block S302 retrieve per 
Sonal information of the user and/or a list of contacts (e.g., 
family, friends) of the user from an online Social networking 
system linked to the native hearing augmentation application 
executing on the user's audio device. However, Block S302 
can function in any other to collect any other one or more 
demographic data of the user. 
(0093. Block S330 recites selecting a set of audio output 
feedbacks, each audio output feedback in the set of audio 
output feedbacks entered into a device, at a previous event 
consonant with the trigger, by an individual of known demo 
graphic consonant with the demographic of the user. Gener 
ally, Block S330 functions to collect one or more user demo 
graphic data and to apply these user demographic data to 
selection of a set of audio output feedbacks supplied by other 
individuals of substantially similar demographic(s). Thus, by 
selecting particular audio output feedbacks from individuals 
sharing at least one demographic with the user, Block S330 
can enable subsequent Blocks of the third method S300 to 
automatically identify and then apply audio adjustments 
common to the user's demographic. 
(0094. In one implementation, Block S330 further filters 
the set of audio output feedbacks selected in Block S320 to 
identify a set of audio output feedbacks that are both conso 
nant with the one or more triggers detected in Block S310 and 
associated with individuals of one or more demographics 
similar to those of the user. For example, Block S320 can 
select—from a database—a group of audio output feedbacks 
associated with sites with a range of the user's location, and 
Block S330 can cull the group into the set of audio output 
feedbacks submitted by individuals within the age group of 
the user. In this implementation, Blocks S322 and S332 can 
further cooperate to extrapolate a common feature from a set 
of audio output feedbacks associated with individuals related 
(e.g., by demographic or social relationship) to the user. Alter 
natively, Block S330 can implement methods and techniques 
similar to those of Block S320 to select a second set of audio 
output feedbacks submitted by individuals related to the user. 
Thus, in this alternative implementation, Block S332 can 
extrapolate a second feature (a “relevant feature') from the 
second set of audio output feedbacks, and Block S340 can 
process the audio signal at the user's audio device according 
to both the common feature identified in Block S322 and the 
relevant features identified in Block S332. 
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0095. In one implementation, Block S302 retrieves an age 
of the user, and Block S330 selects audio output feedbacks 
entered by individuals within an age bracket that includes the 
age of the user. For example, Block S302 can determine that 
the user is 27 based on a birthdate stored in a user profile on 
an online Social networking system linked to the native hear 
ing augmentation application executing on the user's audio 
device, and Block S330 select audio output feedbacks sub 
mitted when corresponding individuals were of ages within a 
25-30 year age bracket. In this implementation, Block S330 
can implement methods similar to those of Block S320 to 
dynamically adjust the age bracket (i.e., the age range) to 
achieve a target number of relevant audio output feedbacks 
for the user's demographic. As in the foregoing example, 
Block S330 can expand the age bracket from 25-30 years to 
23-31 years to yield a larger number of relevant audio output 
profiles. Block can similarly apply the user's gender, ethnic 
ity, and/or other demographic to audio output feedbacks in the 
database to select the set of audio output feedbacks. 
0096. In another implementation, Block S302 retrieves a 
(recent) hearing profile of the user generated based on a 
hearing test performed by the user (e.g., as described in U.S. 
patent application Ser. No. 14/178,034) and applies the user's 
hearing profile to the database to select the set of audio output 
profiles entered by individuals with substantially similar 
hearing abilities. In particular, the hearing profile can define 
(or characterize) the user's hearing ability across all or a 
portion of the audible range, and Block S330 can select audio 
output feedbacks associated with individuals of known hear 
ing abilities—defined or characterized incorresponding hear 
ing profiles—Substantially similar to the hearing ability of the 
user. For example, Block S330 can match relative volume 
adjustments entered by the user in response to playback of 
select tones during a hearing test—as described in U.S. patent 
application Ser. No. 14/178,034 to relative volume adjust 
ments for select tones of similar frequencies as entered by 
other individuals during a corresponding hearing tests stored, 
linked, and/or associated with corresponding audio output 
feedbacks. 
0097. In the foregoing implementation, an audio output 
feedback in the database can be paired with a hearing test 
completed by and/or a hearing profile generated for the cor 
responding individual at a time nearest entry of the corre 
sponding feedback by the individual. Such as the hearing 
completed soonest before or soonest after entry of the feed 
back by the individual. Additionally or alternatively, the 
audio output feedback can be paired or linked to a hearing test 
completed by the individual at a location and/or at a time 
nearest the location and time of entry of the feedback by the 
individual. Yet additionally or alternatively, the audio output 
feedback can be paired or linked to a hearing test completed 
by the individual during a period of ambient noise condition 
most similar to an ambient noise condition detected proximal 
the individual when the feedback was entered by the indi 
vidual. 
0098. Thus, in the foregoing implementation Block S330 
can select audio output feedbacks entered by other individu 
als with hearing needs approximating the user's hearing 
needs as indicated by similarities between hearing test results 
of the individuals and hearing test results of the user. 
0099. In yet another implementation, Block S302 can 
retrieve an identifier (e.g., a name, a screen name) of one or 
more family member, friends, or other acquaintances (e.g., 
coworkers) of the user, and Block S330 can filter the database 
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for audio output feedback entered by acquaintances of the 
user. In one example, Block S310 detects a trigger indicating 
that the user is in (or is about to arrive to) his office, and Block 
S302 retrieves a database of user contacts and selects work 
related acquaintances of the user. Block S330 then selects— 
from the database the set of audio output feedbacks previ 
ously entered by contacts in the set of work-related user 
acquaintances selected in Block S302. 
0100. However, Block S302 can retrieve any other one or 
more demographics of the user, and Block S330 can apply the 
selected demographic(s) to the database of audio output feed 
backs in any other way to select the set of audio output 
feedbacks entered by individuals related to the user through 
the one or more demographics. 
0101 Block S332 of the third method S300 recites gener 
ating a composite audio output feedback including audio 
output feedbacks from the set of audio output feedbacks. 
Generally, Block S332 can implement methods and tech 
niques similar to those of Block S322 described above to 
combine two or more audio output feedbacks selected in 
Block S330 into a composite audio output feedback, which 
can include one or more relevant audio-related features for 
Subsequent application onto an audio signal output from the 
user's device (e.g., in Blocks S340 and S350). 

3.4 Signal Processing and Output 

0102 Block S340 of the third method S300 functions to 
transform an audio signal into a processed audio signal based 
on audio output feedback selected in Block S320 and/or 
Block S330. In one variation, Block S340 includes transform 
ing an audio signal into a processed audio signal according to 
a hearing profile of the user and the common feature in Block 
S340. In another variation, Block S340 includes transforming 
an audio signal into a processed audio signal according to a 
hearing profile of the user and the composite audio output 
feedback. Block S350, which recites outputting the processed 
audio signal through the audio device, functions to Subse 
quently play (i.e., audibly output) the processed audio signal 
for the user through the user's audio device or connected 
device. 
0103 Generally, Block S340 applies a common audio 
related feature selected in Block S322 and/or a relevant 
audio-related feature selected in Block S332 both gener 
ated from audio output feedback previously entered by other 
individuals—to an audio signal output from the user's audio 
device. Thus, Block S340 can automatically apply audio out 
put changes—similar to audio output changes made by other 
users (statistically likely) in response to trigger events similar 
to those of the user and/or by individuals sharing some simi 
larity with the user—to a current audio signal at the user's 
audio device. Block S350 can subsequently output the pro 
cessor audio signal, now adjusted based on audio output 
feedback previously entered by other individuals, to compen 
sate for a changing environment around the user Substantially 
automatically and in real-time. 
0104. In one example, Block S340 transforms a prere 
corded music signal into the processed audio signal, and 
Block S350 outputs the processed audio signal to a pair of 
headphones connected to the audio device. Block S340 can 
alternatively transform a live audio from a phone call on the 
user's Smartphone into the processed audio signal, and Block 
S350 can output the processed audio signal through a built-in 
speaker within the smartphone. Yet alternatively, Block S340 
can transform a live ambient noise signal—collected at a 
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speaker in a pair of earbuds and transmitted into the user's 
Smartphone—into the processed audio signal, and Block 
S350 can output the processed audio signal to the earbuds to 
augment (i.e., aid) the user in hearing ambient noise within a 
current space. 
0105 Block S340 can also implement any other methods 
or techniques of Block S140 described above to process alive 
or prerecorded audio signal, and Block S350 can similarly 
implement any other method or technique of Block S230 
described above to output the processed audio signal. How 
ever, Block S340 can function in any other way to process the 
audio signal of any other type and according to any other 
feature(s), and Block S350 can function in any other way to 
output the processed audio signal through any other audio 
and/or connected device. 

4. Fourth Method and Applications 

0106. As shown in FIG. 8, a fourth method S400 for aug 
menting a group listening experience includes: detecting a set 
of computing devices within a range of a location of an audio 
device in Block S.410; retrieving a set of audio output feed 
backs in Block S420, each audio output feedback in the set of 
audio output feedbacks entered into a computing device in the 
set of computing devices by an associated individual proxi 
mal the location; generating a composite audio output feed 
back from audio output feedbacks within the set of audio 
output feedbacks in Block S430; transforming a local audio 
signal into a processed audio signal according to the compos 
ite audio output feedback in Block S440; and outputting the 
processed audio signal through the audio device in Block 
S4SO. 

0107 Generally, the fourth method S400 can be imple 
mented over an audio system projecting audio to two or more 
listeners to tailor an audio signal to hearing needs and/or 
preferences of the two or more listeners. In particular, the 
fourth method S400 detects computing devices (e.g., Smart 
phones, tablets, Wi-Fi-enabled MP3 players, etc.) within or 
near a venue (or space), each device associated with a par 
ticular listener, retrieves hearing profiles and/or audio output 
feedback (i.e., audio preferences) from (or associated with) 
the computing devices, and applies the hearing profiles and/or 
audio output feedback to adjust a Volume setting and/or EQ 
setting of the projected audio within the venue. For example, 
the fourth method S400 can be implemented within a café to 
tailor a Volume level and/or an EQ setting of background 
music played within the cafe during business hours to hearing 
needs and/or preferences of customers within the café, and 
the fourth method S400 can be constantly or intermittently 
repeated to update the Volume and EQ settings as patrons 
within the café come and go. In another example, the fourth 
method S400 can be implemented within a theatre (e.g., a 
movie theatre, a drama theatre, an opera house) to tailor the 
Volume and/or EQ settings of amplified audio for a particular 
audience during a particular showing or on a particular night, 
and the fourth method S400 can be repeated for each showing 
to accommodate differences in hearing needs and/or prefer 
ences among different audiences. 

4.1 Device Detection 

0108 Block S410 of the fourth method recites detecting a 
set of computing devices within a range of a location of an 
audio device. Generally, Block S410 functions to detect com 
puting devices local to a venue or space including an audio 
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device, such as a café including a stereo system or a theatre 
including a large PA (public address) system. Block 410 can 
communicate and identify the devices over any suitable wire 
less communication protocol, such as Bluetooth, Wi-Fi, cel 
lular, or GPS communication protocol. Block S140 can 
download an identifier for each detected device, such as a 
unique numerical sequence for each device, each numerical 
sequence associated with a particular user and corresponding 
user audio needs and/or preferences. However, Block S410 
can retrieve any other suitable type or identify from each 
detected computing device within or near the venue. Alterna 
tively, Block S410 can trigger Block S420 to retrieve audio 
output feedback—such as Volume changes, EQ changes, and/ 
or hearing test results, as described above from the comput 
ing devices directly. 

4.2 Audio Output Feedbacks 
0109 Block S420 recites retrieving a set of audio output 
feedbacks, each audio output feedback in the set of audio 
output feedbacks entered into a computing device in the set of 
computing devices by an associated individual proximal the 
location. Generally, Block S420 functions to collects audio 
output feedbacks—such as implicit feedback, Volume adjust 
ments, EQ setting changes, and/or hearing test results—as 
sociated with computing devices detected in Block SS410. 
0110. In one implementation, Block S420 retrieves audio 
output feedback directly from the detected audio devices 
Substantially in real-time. For example, as a user enters a 
volume or EQ change while within the current venue (or 
space), Block S420 can pull the change directly from the 
phone. Alternatively, a native hearing augmentation applica 
tion executing on the user's audio device can push the audio 
output change to a remote server (e.g., via Wi-Fi or cellular 
communication). Such as with a timestamp, a GPS (or other 
location) coordinate, and/or an ambient noise condition, etc. 
as described above. Block S420 can then implement methods 
and techniques described above in Block S320 and Block 
S330 to select this audio output feedback and other audio 
output feedbacks similarly collected from users in or near the 
venue. Block S420 can also select audio output feedbacks 
asynchronously, such as by selecting or retrieving audio out 
put feedbacks entered on previous dates and stored in a 
remote database as described above. 
0111. As described above in Blocks S320 and S330, Block 
S420 can dynamically adjust a distance range from the venue 
at which audio output feedbacks were entered, a range of time 
between the present time and entry of audio output feedbacks 
on the same day or on a consonant day, a range of ambient 
noise conditions during entry of the audio output feedbacks, 
etc. to achieve a minimum number, a maximum number, or a 
target number of audio output feedbacks in the set. 
(O112 Block S430 of the fourth method S400 recites gen 
erating a composite audio output feedback from audio output 
feedbacks within the set of audio output feedbacks. Gener 
ally, Block S430 functions to implement methods or tech 
niques similar to those of Blocks S322 and S332 described 
above to aggregate multiple audio output feedbacks into a 
composite audio output feedback that can be applied to an 
audio signal at the venue in Block S440 and output as Sound 
in Block S450. 
0113. As described above, Block S430 can also collect 
hearing profiles and/or hearing test results for user associated 
with audio output feedbacks collected in Block S420, such as 
from a remote database, and Block S430 can normalize the 
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audio output feedbacks based on the hearing profiles and/or 
(recent) hear test results of their corresponding users, such as 
described above. Block S430 can then identify commonalties 
across the set of audio output feedbacks, such as at one or 
more discrete frequencies, over one or more frequency 
ranges, or across the full audible range, and Block S430 can 
generate an audio profile based on these commonalties and 
pass this audio profile to Block S440. 
0114. As described above, Block S430 can also weight 
audio output profiles in the set, such as based on types of 
feedback in each audio output feedback. For example, new 
hearing test results or new hearing profiles can be weighted 
(or ranked) above EQ setting adjustments, which can be 
weighted above Volume changes, which can be ranked above 
implicit feedback. Block S430 can thus select or rank com 
mon features within the audio output feedbacks based on 
weightings of the audio output feedbacks. For example, 
Block S430 can extract features from an audio output feed 
back and assign a number of votes for each feature based on 
the weight of the audio output feedback, repeat this process 
for each other audio output feedback in the set, group Sub 
stantially similar features, then Sum votes for each group of 
similar features and generate an audio profile with a preset 
number (e.g., three) of the highest-voted features. 
0115 However, Block S430 can function in any other way 
to generate the composite output audio feedback (or the audio 
profile) from the set of audio output feedbacks. 

4.3 Composite Output Feedback 
0116 Block S440 recites transforming a local audio signal 
into a processed audio signal according to the composite 
audio output feedback, and Block S450 recites outputting the 
processed audio signal through the audio device in Block 
S450. Generally, Blocks S440 and S450 can implement meth 
ods and techniques described above to apply the composite 
audio output feedback (or audio profile) output in Block S430 
to an audio signal and to output the processed audio signal 
into the venue. 
0117. In one implementation, Blocks S410, S420, and 
S430 execute on a remote server on behalf of the venue to 
generate the composite audio output feedback (or audio pro 
file) and then transmit the composite audio output feedback 
back to the venue. An audio (e.g., Stereo, PA) system within 
the venue downloads the composite audio output feedback, 
implements Block then processes a local audio signal (e.g., 
background music, live music) according to the composite 
audio output feedback. In a similar implementation Blocks 
S440 executes on the remote server to process an audio signal 
remotely, and Block S440 transmits the processed audio sig 
nal back to the venue wherein an audio system in the venue 
outputs the processed audio signal in Block S450. For 
example, Block S440 can process prerecorded music files and 
broadcast these processed music files to the venue, such as in 
the form of a radio broadcast customized for hearing needs 
and/or preferences of people within or near the venue, as 
shown in FIG.8. In another example, Block S440 can process 
an audio signal transmitted from the venue to the remote 
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server substantially in real-time and then broadcast this pro 
cessed audio signal back to the venue (i.e., back to an audio 
system or connected device within the venue). Alternatively, 
Blocks of the fourth method S400 can execute locally within 
the venue, such as on a “Smart” audio system—within the 
venue—that communicates with a remote database and/or 
directly with computing device within the venue to collect 
audio output feedbacks and processes audio signals locally 
according to the audio output feedbacks. 
0118. However, Blocks S440 and S450 can function in any 
other way to customize an audio signal based on hearing 
needs and/or preferences of a group of people within a venue 
and to broadcast the processed audio signal to the group. 
0119 The systems and methods of the embodiments can 
be embodied and/or implemented at least in part as a machine 
configured to receive a computer-readable medium storing 
computer-readable instructions. The instructions can be 
executed by computer-executable components integrated 
with the application, applet, host, server, network, website, 
communication service, communication interface, hardware/ 
firmware/software elements of a user computer or mobile 
device, or any suitable combination thereof. Other systems 
and methods of the embodiments can be embodied and/or 
implemented at least in part as a machine configured to 
receive a computer-readable medium storing computer-read 
able instructions. The instructions can be executed by com 
puter-executable components integrated by computer-ex 
ecutable components integrated with apparatuses and 
networks of the type described above. The computer-readable 
medium can be stored on any suitable computer readable 
media such as RAMs, ROMs, flash memory, EEPROMs, 
optical devices (CD or DVD), hard drives, floppy drives, or 
any suitable device. The computer-executable component can 
be a processor, though any Suitable dedicated hardware 
device can (alternatively or additionally) execute the instruc 
tions. 
0.120. As a person skilled in the art will recognize from the 
previous detailed description and from the figures and claims, 
modifications and changes can be made to the embodiments 
of the invention without departing from the scope of this 
invention as defined in the following claims. 

I claim: 
1. A method for augmenting a listening experience of a user 

through an audio device, the method comprising: 
detecting a location of the audio device; 
selecting a set of audio output feedbacks, eachaudio output 

feedback in the set of audio output feedback entered by 
an individual and associated with a physical site proxi 
mal to the location; 

identifying a common feature across audio output feed 
backs within the set of audio output feedbacks: 

transforming an audio signal into a processed audio signal 
according to a hearing profile of the user and the com 
mon feature; and 

outputting the processed audio signal through the audio 
device. 


