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REMEMBERING AUDIO TRACES OF
PHYSICAL ACTIONS

BACKGROUND

The present disclosure relates to computer devices and
audio awareness ol environments.

During a day a user typically performs multiple actions in
autopilot and may not have an active memory about the
actions performed. As such, a user may not remember 1f they
turned ofl a stove and/or shut a door. Previously, a user may
have used a network of sensors (e.g., accelerometers and/or
cameras) to aid in tracking their actions. However, if the
cameras were not activated and/or a user had privacy con-
cerns about having a camera activated, the user’s actions
may not have been captured.

Thus, there 1s a need 1n the art for improvements in
awareness ol environments surrounding a user.

SUMMARY

The following presents a simplified summary of one or
more 1mplementations of the present disclosure in order to
provide a basic understanding of such implementations. This
summary 1s not an extensive overview of all contemplated
implementations, and 1s intended to neither 1dentify key or
critical elements of all implementations nor delineate the
scope of any or all implementations. Its sole purpose 1s to
present some concepts of one or more implementations of
the present disclosure 1n a simplified form as a prelude to the
more detailed description that 1s presented later.

One example 1mplementation relates to a computer
device. The computer device may include a memory to store
data and instructions, a processor 1n communication with the
memory, and an operating system i1n communication with
the memory and the processor. The operating system may be
operable to: receive, from at least one sensor on the com-
puter device, a detected sound; compare the detected sound
to a plurality of audio patterns stored 1n a sound database;
identily a sound event for the detected sound based at least
upon the comparison of the detected sound to the plurality
of audio patterns; identily context information that provides
a context for the sound event; and update a sound log with
the sound event and the context information.

Another example implementation relates to a method for
creating a sound log of activities. The method may 1nclude
receiving, at an operating system executing on a computer
device, a detected sound from at least one sensor on the
computer device. The method may include comparing the
detected sound to a plurality of audio patterns stored 1n a
sound database. The method may include identifying a
sound event for the detected sound based at least upon the
comparison of the detected sound to the plurality of audio
patterns. The method may include 1dentifying context infor-
mation that provides a context for the sound event. The
method may include updating a sound log with the sound
event and the context information.

Another example implementation relates to computer-
readable medium storing instructions executable by a com-
puter device. The computer-readable medium may include at
least one instruction for causing the computer device to
receive, from at least one sensor on the computer device, a
detected sound. The computer-readable medium may
include at least one instruction for causing the computer
device to compare the detected sound to a plurality of audio
patterns stored 1n a sound database. The computer-readable
medium may include at least one 1nstruction for causing the
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2

computer device to 1dentily a sound event for the detected
sound based at least upon the comparison of the detected
sound to the plurality of audio patterns. The computer-
readable medium may include at least one instruction for
causing the computer device to 1dentily context information
that provides a context for the sound event. The computer-
readable medium may include at least one instruction for
causing the computer device to update a sound log with the
sound event and the context information.

Additional advantages and novel features relating to
implementations of the present disclosure will be set forth 1n
part 1n the description that follows, and 1n part will become
more apparent to those skilled 1n the art upon examination
of the following or upon learning by practice thereof.

DESCRIPTION OF THE FIGURES

In the drawings:

FIG. 1 1s a schematic block diagram of an example
computer device 1n accordance with an implementation of
the present disclosure;

FIG. 2 1s an example sound log for use with a computer
device m accordance with an implementation of the present
disclosure:

FIG. 3 1s an example method flow for updating a sound
log 1n accordance with an implementation of the present
disclosure:

FIG. 4 1s a schematic diagram 1llustrating a user interact-
ing with an assistant 1n accordance with an implementation
of the present disclosure;

FIG. 5 1s a schematic diagram 1llustrating a user interact-
ing with an assistant 1n accordance with an implementation
of the present disclosure;

FIG. 6 1s an example method tlow for creating a sound log,
of activities 1n accordance with an implementation of the
present disclosure;

FIG. 7 1s a schematic block diagram of an example device
in accordance with an implementation of the present disclo-
sure.

DETAILED DESCRIPTION

This disclosure relates to devices and methods for ambi-
ent audio awareness of a space. The devices and methods
may 1dentily and detect audio footprints based on a user’s
physical actions and/or events. The audio footprints may
help trigger digital cues and/or create a user sound log based
on location and/or context of the actions. The methods and
devices may have a portable audio sensor (e.g., a micro-
phone on a mobile device) and/or a network of sensors with
a microphone or microphone array located around a user’s
environment constantly looking for audio patterns. The
methods and devices may compare a detected sound to a
plurality of audio patterns 1n a sound database to i1dentily
whether the detected sound corresponds to a recognized
audio pattern. Once the devices and methods recognize an
audio pattern, the devices and methods may keep track of an
associated audio event to the audio pattern based on the
user’s location and/or other context information.

The devices and methods may create a digital sound log
of user actions based at least on the identified audio patterns
that are not bemng commonly tracked by sensors. For
example, the devices and methods may create a digital log
of when a user feeds a dog, turns ofl a stove, and/or closes
a door. The devices and methods may query the sound logs
for recommendations to provide a user and/or provide
responses to a user’s questions. For example, a user may ask
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if they closed a door and the devices and methods may query
the sound log for a response to the question (e.g., “no, vou
did not close the door).

As such, the devices and methods may remember user
actions (direct and indirect awareness) based at least on
habits by listening to your daily sounds with an audio sensor.
The devices and methods may continually adapt to a user’s
daily activities and may identily new user actions when a
user’s daily sounds change. In addition, the devices and
methods may eliminate the use of extra sensors to track
actions around a user by just using the microphone on a
personal device. Moreover, the devices and methods may
associate context information with the identified sound
events to provide an understanding of events taking place
around the user, when the events occurred, and/or to provide
a context to the events.

Referring now to FIG. 1, illustrated 1s a system 100 for
use with ambient audio awareness of a space. System 100
may include a computer device 102 1n communication with
one or more servers 106 via a wired or wireless network 104.
Computer device 102 may include one or more audio
sensors 22, such as a microphone, that may detect sounds 18
occurring around a user. The audio sensors 22 may be
constantly looking for sounds 18 that occur in a user’s day.
In an immplementation, the audio sensors 22 may be a
network of sensors with a microphone or microphone array
located around the user’s environment looking for sounds 18
occurring around the user.

Computer device 102 may also include a digital assistant
10 executed by processor 40 and/or stored by memory 42
that may aid a user by performing tasks and/or services for
the user. The user may use assistant 10 to provide an ambient
audio awareness service that provides an understanding of
cvents taking place around the user, when the events
occurred, and/or context to the events.

Assistant 10 may include a training component 16 that
may be used by the user to train a sound database 38 to
associate sound events 20 of actions performed by the user
to audio patterns 19. Sound events 20 may describe an action
performed by a user (e.g., turn off car, shut door, lock door).
The user may provide as input to the training component 16
a variety of audio patterns 19 and may also identify the
sound event 20 for each of the audio patterns 19 provided.
For example, the audio pattern 19 may include a user placing
a coflee cup on their desk at work. The user may notify the
training component 16 that the sound event 20 associated
with the audio pattern 19 1s “placing a coflee cup on a desk.”
In another example, a user may move their keys the audio
pattern 19. The user may notily the traimning component 16
that the sound event 20 associated with the audio pattern 19
1s “my house keys.” The training component 16 may com-
municate the received audio patterns 19 and the associated
sound event 20 to the sound database 38.

In an implementation, the training component 16 may
access a shared sound library and may add audio patterns 19
and associated sound events 20 from the shared sound
library. For example, a manufacturer of appliances may
upload the sounds from the different appliances they manu-
facture, along with the identifications of the sounds into a
shared sound library. The training component 16 may trans-
mit the audio patterns 19 and the associated sound events 20
to the sound database 38.

In another implementation, the training component 16
may communicate with various internet of things (IoT)
devices 1n an environment around the computer device 102
(e.g., a user’s home and/or work) to train the sound database
38. For example, when a toaster pops up toast, the toaster

10

15

20

25

30

35

40

45

50

55

60

65

4

may communicate with the training component 16 that the
sound the toaster made corresponds to “popping up.” The
training component 16 may transmit the audio pattern 19
and the corresponding sound event 20 (e.g., “toaster popping
up”’) to the sound database 38.

In another implementation, the training component 16
may continuously train in the background of computer
device 102. The training component 16 may continually
listen to the detected sounds 18 and may identify audio
patterns 19 that keep repeating in the detected sounds 18.
For example, the training component 16 may implement one
or more machine learning algorithms to continuously listen
to detected sounds 18 1n the user’s environment and 1dentify
repeating audio patterns 19.

Upon 1identifying the repeating audio patterns 19, assistant
10 may notify the user of the repeating audio patterns 19. For
example, the user may 1dentily the repeating audio patterns
19 as useful. As such, the user and/or the training component
16 may i1dentity the corresponding sound events 20 to
describe the repeating audio patterns 19 and the training
component 16 may update the sound database 38 with the
audio patterns 19 and the corresponding sound events 20. As
such, sounds created because of a user’s routine and/or habit
during daily activities may be 1dentified and uploaded into
the sound database 38. Moreover, 1f a user goes through a
change 1n lifestyle, training component 16 may continually
adapt to a user’s daily activities and may identily new
repeating audio patterns 19 to include 1n the sound database
38. As such, training component 16 may continually adapt to
a user’s daily activities and may 1dentify new user actions
when a user’s daily sounds change.

Computer device 102 may include an operating system
110 executed by processor 40 and/or memory 42. Memory
42 of computer device 102 may be configured for storing
data and/or computer-executable instructions defining and/
or associated with operating system 110, and processor 40
may execute such data and/or instructions to instantiate
operating system 110. An example of memory 42 can
include, but 1s not limited to, a type of memory usable by a
computer, such as random access memory (RAM), read only
memory (ROM), tapes, magnetic discs, optical discs, vola-
tile memory, non-volatile memory, and any combination
thereof. An example of processor 40 can include, but 1s not
limited to, any processor specially programmed as described
herein, including a controller, microcontroller, application
specific mtegrated circuit (ASIC), field programmable gate
array (FPGA), system on chip (SoC), or other programmable
logic or state machine.

Operating system 110 may include an audio awareness
manager 30 that may receive the detected sound 18 and may
compare the detected sounds 18 to a sound database 38 to
aid 1n 1dentifying the detected sound 18. In an implemen-
tation, audio awareness manager 30 may be part of assistant
10 and/or server 106.

Audio awareness manager 30 may compare the detected
sound 18 to a plurality of audio patterns 19 (up to n, where
n 1s an integer) stored in the sound database 38 and may
identify an associated sound event 20 for the audio patterns
19. The sound event 20 may describe an action performed by
a user associated with the audio pattern 19. For example, the
audio pattern 19 may be keys moving 1n a lock and the
associated sound event 20 may be “locking a door.” When
a match occurs between the detected sound 18 and the stored
audio patterns 19, audio awareness manager 30 may 1dentily
the associated sound event 20 for the detected sound 18. For
example, the detected sound 18 may be a door opening.
When a match occurs between a door opening stored audio
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pattern 19 and the detected sound 18, audio awareness
manager 30 may identity the corresponding sound event 20
of “door opening” for the detected sound 18.

Sound database 38 may be on computer device 102 and/or
may be on server 106. In addition, sound database 38 may
be curated specifically for a user of computer device 102
based at least upon the training performed by assistant 10 for
audio patterns 19 identified by the user. In an 1implementa-
tion, sound database 38 may be curated for a specific group
of users (e.g., a family sharing a computer device 102).
Sound database 38 may also be a combination of curated
sounds specific to the user and/or shared sounds (e.g.,
general known sounds) pulled from common sound data
repositories. As such, sound database 38 may provide a
variety ol audio patterns 19 for use in identifying the
detected sound 18. In addition, sound database 38 may be
shared among a plurality of users. For example, sound
database may be a general sound repository that a plurality
ol users may access.

Audio awareness manager 30 may also identily context
information 24 for the identified sound event 20 that may
provide a context for the sound event 20 and/or may be used
to describe the sound event 20. The context may provide a
description of the sound event 20 and/or may be used to
describe the sound event 20. For example, audio awareness
manager 30 may identily a location of the user from a global
positioning system (GPS) and/or from other location infor-
mation on computer device 102. In addition, audio aware-
ness manager 30 may communicate with one or more
applications 26 on computer device 102 for context infor-
mation 24. For example, audio awareness manager 30 may
identify a time of the sound event 20. In addition, audio
awareness manager 30 may access a calendar application to
determine what a user may be doing when the sound event
20 occurred. In addition, audio awareness manager 30 may
various detected sounds 18 to determine the context infor-
mation 24.

As such, context information 24 may be retrieved from a
variety of sources on computer device 102 to provide a
context for the identified sound event 20. For example, audio
awareness manager 30 may identify that a user 1s searching
for recipes on the Internet at 6:30 p.m., while the location
information of computer device 102 indicates that the user
1s at home. In addition, audio awareness manager 30 may
detect various sounds 18 occurring 1n the kitchen (e.g., a
user turning on a stove, closing a refrigerator, and turning on
water). Audio awareness manager 30 may also detect a stove
turning on. Audio awareness manager 30 may use this
information to determine the context information 24 for the
associated sound events 20 of turning on the stove is
“cooking dinner.”

Audio awareness manager 30 may also provide a sound
log update 32 with the identified sound event 20 and/or
associated context information 24 to a sound log 28. Sound
log 28 may include a plurality of identified sound events 20
(up to m, where m 1s an integer) and any associated context
information 24. The sound log 28 may be stored on com-
puter device 102 and/or server 106. In addition, the sound
log 28 may capture a chronological daily record of a user’s
sound events 20 and associated context information 24.
Sound log 28 may be used by an assistant 10 and/or the user
to provide an understanding of events taking place around
the user, when the events occurred, and/or to provide a
context to the events.

Assistant 10 may periodically query 34 the sound log 28
to 1dentily specific sound events 36 around a user. Assistant
10 may use the specific sound events 36 and the correspond-
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ing context information 24 to provide one or more recoms-
mendations 14 and/or insights to the user. For example,
assistant 10 may identify a sound event 36 of a “door open”
and realize that a corresponding “door close” sound event
may be missing from the sound log 28. Assistant 10 may
notily a user that they may have left a back door open when
leaving the house. In another example, assistant 10 may
identify a sound event 36 of a front door opening 1n a store
and may realize that the owner 1s currently located 1n the
back of the store when the door opened. Assistant 10 may
notily the owner that the front door of the store opened.

In addition, assistant 10 may receive a query and/or
request 12 from a user and may provide a responses 15 to the
user. Assistant 10 may query 34 the sound log 28 1n response
to the request 12. For example, a user may ask assistant 10
“where are my keys?” Assistant 10 may query 34 the sound
log 28 for key sound events 20 and may retrieve the
identified key sound events 36 and corresponding context
information 24. The context mnformation 24 may indicate
that the keys are next to the sink. Assistant 10 may use the
context information 24 to notily the user that “the keys are
next to the sink.”

In another example, a user may be driving to work and
may not remember closing the door when he left for work
because he was talking on the phone. The user may ask
assistant 10 *“did I close the door?” while driving to work.
Assistant 10 may query 34 the sound log 28 and may
identify a sound event 36 of “door open” 1n the context of
leaving for work. Assistant 10 may i1dentify that there 1s a
corresponding “door close” sound event 20 missing from the
sound log 28. As such, assistant 10 may respond to the user
“no, you did not close the door.”

In another example, a user may ask assistant 10 “did I turn
ofl the car?” Assistant 10 may query 34 the sound log 28 for
sound events 20 related to the user’s car. Assistant 10 may
identify a sound event 36 of “locking the car.” Assistant 10
may use the 1dentified sound event 36 of “locking the car”
to respond to the user “ves, I heard you lock the car.”

As such, assistant 10 may be used to detect sounds around
a user and help the user remember actions that the user takes
in autopilot that the user may not have a memory about the
actions taken. In addition, assistant 10 may use the sound log
28 to gather data to help provide 1nsights and/or recommen-
dations to the user.

Assistant 10 may provide audio recommendations 14
and/or responses 13 to the user, visual recommendations 14
and/or responses 15 to the user (e.g., may display a notice on
a screen), and/or may provide various messages (e.g.,
c¢-mail, SMS, video) to the user. The user may have previ-
ously established a preference with assistant 10 for inter-
acting with assistant 10 and/or accessing information from
assistant 10.

As such, system 100 may be used to remember user
actions (direct and indirect awareness) by listening to a
user’s daily sounds with an audio sensor 22. Moreover, if a
user goes through a change 1n lifestyle, system 100 may
continually adapt to a user’s daily activities and may i1dentity
new user actions when a user’s daily sounds change. In
addition, system 100 may eliminate the use of extra sensors
to track actions around a user by just using the audio sensors
22 on computer device 102. Moreover, system 100 may
associate context information 24 with the identified sound
events 20 to provide an understanding of events taking place
around the user, when the events occurred, and/or to provide
a context to the events.

Referring now to FIG. 2, an example sound log 28 for use
with computer device 102 and/or server 106 may include a
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sound object 202 for the detected sound 18 (FIG. 1), a
corresponding time 204 for the sound object 202, a location
206 where the sound object 202 occurred, and/or a sound
event 20 describing the sound object 202. The time 204 and
location 206 may be included 1n the context information 24
associated with the sound event 20.

For example, row 208 of the sound log 28 may include
“door” as the sound object 202 recorded at 7:00 a.m. at
home. The corresponding sound event 20 may include “door

open.” Row 210 of the sound log 28 may include “door” as
the sound object 202 recorded at 7:01 a.m. at home. The
corresponding sound event 20 may include “door close.”
Row 212 of the sound log 28 may include “key” as the sound
object 202 recorded at 7:01 a.m. at home. The corresponding
sound event 20 may include “lock door.” Row 214 may
include “coflee cup™ as the sound object 202 recorded at
10:00 a.m. at work. The corresponding sound event 20 may
include “placing coflee cup on desk.”

As such, the sound log 28 may capture a chronological
daily record of a user’s sound events 20 and associated
context information 24. Sound log 28 may be used to
provide an understanding of events taking place around the
user, when the events occurred, and/or to provide a context
to the events.

Referring now to FIG. 3, illustrated 1s an example method
flow 300 that may be used by computer device 102 to update
a sound log 28 (FIG. 1). A microphone 22 on computer
device 102 may detect a door 302 closing. The detected
sound 304 of the door closing may be transmitted to a sound
database 38 for comparison with the stored audio patterns 19
of sounds. When a match occurs between the detected sound
304 of the door closing and a stored audio pattern 19, a
sound event 20 corresponding to the audio pattern 19 may be
identified. For example, the sound event 20 may be “door
close.” In addition, computer device 102 may identily a
location 306 of the computer device 102, for example, by
using a GPS or other location information on computer
device 102. Computer device 102 may also identily a
context 308 of the sound event 20. Computer device may log
the sound event 310 1n the sound log 28, along with the
location 306 information and/or the context 308 informa-
tion.

Computer device 102 may associate the location 306 and
the context 308 with the identified sound event 20 when
updating sound log 28. As such, sound log 28 may provide
an understanding of events taking place around the user,
when the events occurred, and/or to provide a context to the
events.

Referring now to FIG. 4, an example of a user 402
interacting with an assistant 406 1s illustrated. For example,
user 402 may be unable to locate their keys 404 and may ask
assistant 406 the question “where are my keys?” Assistant
406 may query 34 (FIG. 1) the sound log 28 (FIG. 1) for
sound events 20 (FIG. 1) relating to keys. Assistant 406 may
identify the most recent key sound event 20 recorded 1n the
sound log 28 (e.g., by comparing a time associated with the
key sound events 20) and may retrieve the 1dentified sound
event 36 (FIG. 1) from the sound log 28. Assistant 406 may
also retrieve any associated context information 24 (FIG. 1)
for the 1dentified sound event 36. Assistant 406 may use the
context information 24 to determine a location of the keys
and provide a response 408 to user 402. For example, the
response 408 may include the “keys are next to the sink.” As
such, assistant 10 may search the sound log 28 based on the
question received by user 402 and provide a response 408 to
user 402 based upon the search of the sound log 28.
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Referring now to FIG. 5, an example of a user 502
interacting with an assistant 504 1s illustrated. For example,
user 502 may not remember locking the door and may ask

assistant 504, “did I lock the door?”” Assistant 504 may query
34 (FIG. 1) the sound log 28 (FIG. 1) for sound events 20

(FIG. 1) relating to doors and/or locking of doors. Assistant
504 may reviewed the sound events 20 and may identify that
a sound event 20 was stored for locking the door. Assistant
504 may provide a response 506 of “yes, I heard you lock
the door.” As such, user 302 may be reassured that the door
was locked without having to physically check whether the
door was locked.

Referring now to FIG. 6, a method tlow 600 for creating,
a sound log 28 (FIG. 1) of activities by computer device 102
(FIG. 1) 1s discussed in connection with the description of
the architecture of FIG. 1.

At 602, method 600 may include receiving, from a sensor
on a computer device, a detected sound. Computer device
102 may include one or more audio sensors 22, such as a
microphone, that may detect sounds 18 occurring around a
user. The audio sensors 22 may be constantly looking for
sounds 18 that occur 1n a user’s day. In an implementation,
the audio sensors 22 may be a network of sensors with a
microphone or microphone array located around the user’s
environment looking for sounds 18 occurring around the
user. An audio awareness manager 30 may receive the
detected sound 18.

At 604 and 606, method 600 may include comparing the
detected sound to a plurality of audio patterns 1 a sound
database; and identifying a sound event for the detected
sound based at least upon the comparison of the detected
sound to the plurality of audio patterns. Audio awareness
manager 30 may compare the detected sounds 18 to a sound
database 38 to aid in i1dentifying the detected sound 18.

Audio awareness manager 30 may compare the detected
sound 18 to a plurality of audio patterns 19 (up to n, where
n 1s an integer) stored in the sound database 38 and may
identify an associated sound event 20 for the audio patterns
19. The sound event 20 may describe an action associated
with the audio pattern 19. For example, the audio pattern 19
may be keys moving i a lock and the associated sound
event 20 may be “locking a door.” When a match occurs
between the detected sound 18 and the stored audio patterns
19, audio awareness manager 30 may 1dentify the associated
sound event 20 for the detected sound 18. For example, the
detected sound 18 may be a door opening. When a match
occurs between a door opening stored audio pattern 19 and
the detected sound 18, audio awareness manager 30 may
identify the corresponding sound event 20 of “door opening”
for the detected sound 18.

Sound database 38 may be on computer device 102 and/or
may be on server 106. In addition, sound database 38 may
be curated specifically for a user of computer device 102
based at least upon the training performed by assistant 10 for
audio patterns 19 1dentified by the user. In an implementa-
tion, sound database 38 may be curated for a specific group
of users (e.g., a family sharing a computer device 102).
Sound database 38 may also be a combination of curated
sounds specific to the user and/or shared sounds (e.g.,
general known sounds) pulled from common sound data
repositories. As such, sound database 38 may provide a
variety of audio patterns 19 for use in i1dentifying the
detected sound 18. In addition, sound database 38 may be
shared among a plurality of users. For example, sound
database may be a general sound repository that a plurality
of users may access.
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At 608, method 600 may include identitying context
information that provides a context for the sound event.
Audio awareness manager 30 may also identily context
information 24 for the identified sound event 20 that may
provide a context for the sound event 20 and/or may be used
to describe the sound event 20. The context may provide a
description of the sound event 20 and/or may be used to
describe the sound event 20. For example, audio awareness
manager 30 may 1dentily a location of the user from a global
positioning system (GPS) and/or from other location infor-
mation on computer device 102. In addition, audio aware-
ness manager 30 may communicate with one or more
applications 26 on computer device 102 for context infor-
mation 24. For example, audio awareness manager 30 may
identify a time of the sound event 20. In addition, audio
awareness manager 30 may access a calendar application to
determine what a user may be doing when the sound event
20 occurred. In addition, audio awareness manager 30 may
various detected sounds 18 to determine the context infor-
mation 24.

As such, context information 24 may be retrieved from a
variety of sources on computer device 102 to provide a
context for the identified sound event 20. For example, audio
awareness manager 30 may identify that a user 1s searching
for recipes on the Internet at 6:30 p.m., while the location
information of computer device 102 indicates that the user
1s at home. In addition, audio awareness manager 30 may
detect various sounds 18 occurring in the kitchen (e.g., a
user turning on a stove, closing a refrigerator, and turning on
water). Audio awareness manager 30 may also detect a stove
turning on. Audio awareness manager 30 may use all of this
information to determine the context information 24 for the
associated sound events 20 of turning on the stove is
“cooking dinner.”

At 610, method 600 may include updating a sound log
with the sound event and the context information. Audio
awareness manager 30 may also provide a sound log update
32 with the identified sound event 20 and/or associated
context information 24 to a sound log 28. Sound log 28 may
include a plurality of identified sound events 20 (up to m.,
where m 1s an integer) and any associated context informa-
tion 24. The sound log 28 may be stored on computer device
102 and/or server 106. In addition, the sound log 28 may
capture a chronological daily record of a user’s sound events
20 and associated context information 24. Sound log 28 may
be used by an assistant 10 and/or the user to provide an
understanding of events taking place around the user, when
the events occurred, and/or to provide a context to the
events.

At 612, method 600 may optionally include querying the
sound log to provide recommendations to a user. Assistant
10 may periodically query 34 the sound log 28 to identily
specific sound events 36 around a user. Assistant 10 may use
the specific sound events 36 and the corresponding context
information 24 to provide one or more recommendations 14
and/or 1nsights to the user. For example, assistant 10 may
identify a sound event 36 of a “door open™ and realize that
a corresponding “door close” sound event may be missing
from the sound log 28. Assistant 10 may notily a user that
they may have left a back door open when leaving the house.
In another example, assistant 10 may 1dentiy a sound event
36 of a front door opening in a store and may realize that the
owner 1s currently located in the back of the store when the
door opened. Assistant 10 may notify the owner that the
front door of the store opened.

In addition, assistant 10 may recerve a query and/or
request 12 from a user and may provide a responses 13 to the

10

15

20

25

30

35

40

45

50

55

60

65

10

user. Assistant 10 may query 34 the sound log 28 1n response
to the request 12. For example, a user may ask assistant 10
“where are my keys?” Assistant 10 may query 34 the sound
log 28 for key sound events 20 and may retrieve the
identified key sound events 36 and corresponding context
information 24. The context information 24 may indicate
that the keys are next to the sink. Assistant 10 may use the
context information 24 to notily the user that “the keys are
next to the sink.”

As such, method 600 may be used to remember user
actions (direct and indirect awareness) by listening to a
user’s daily sounds with at least one audio sensor. Moreover,
method 600 may associate context information with the
identified sound events to provide an understanding of
events taking place around the user, when the events
occurred, and/or to provide a context to the events.

Referring now to FIG. 7, 1llustrated 1s an example com-
puter device 102 in accordance with an implementation,
including additional component details as compared to FIG.
1. In one example, computer device 102 may include
processor 40 for carrying out processing functions associ-
ated with one or more of components and functions
described herein. Processor 40 can include a single or
multiple set of processors or multi-core processors. More-
over, processor 40 can be implemented as an integrated
processing system and/or a distributed processing system.

Computer device 102 may further include memory 42,
such as for storing local versions of applications being
executed by processor 40. Memory 42 can include a type of
memory usable by a computer, such as random access
memory (RAM), read only memory (ROM), tapes, magnetic
discs, optical discs, volatile memory, non-volatile memory,
and any combination thereof. Additionally, processor 40 and
memory 42 may include and execute operating system 110
(FIG. 1).

Further, computer device 102 may include a communi-
cations component 44 that provides for establishing and
maintaining communications with one or more parties uti-
lizing hardware, software, and services as described herein.
Communications component 44 may carry communications
between components on computer device 102, as well as
between computer device 102 and external devices, such as
devices located across a communications network and/or
devices senially or locally connected to computer device
102. For example, communications component 44 may
include one or more buses, and may further include transmat
chain components and receive chain components associated
with a transmitter and receiver, respectively, operable for
interfacing with external devices.

Additionally, computer device 102 may include a data
store 46, which can be any suitable combination of hardware
and/or soitware, that provides for mass storage of informa-
tion, databases, and programs employed in connection with
implementations described herein. For example, data store
46 may be a data repository for assistant 10 (FIG. 1),
applications 26 (FIG. 1), sound log 28 (FIG. 1), and/or audio
awareness manager 30 (FIG. 1).

Computer device 102 may also include a user interface
component 48 operable to receive inputs from a user of
computer device 102 and further operable to generate out-
puts for presentation to the user. User interface component
48 may include one or more 1nput devices, including but not
limited to a keyboard, a number pad, a mouse, a touch-
sensitive display, a navigation key, a function key, a micro-
phone, a voice recognition component, any other mechanism
capable of receiving an input from a user, or any combina-
tion thereof. Further, user interface component 48 may
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include one or more output devices, including but not
limited to a display, a speaker, a haptic feedback mechanism,
a printer, any other mechanism capable of presenting an
output to a user, or any combination thereof.

In an 1implementation, user interface component 48 may
transmit and/or receive messages corresponding to the
operation of assistant 10, applications 26, sound log 28,
and/or audio awareness manager 30. In addition, processor
40 executes assistant 10, applications 26, sound log 28,
and/or audio awareness manager 30, and memory 42 or data
store 46 may store them.

As used in this application, the terms “component,”
“system” and the like are intended to include a computer-
related entity, such as but not limited to hardware, firmware,
a combination of hardware and software, software, or soft-
ware 1n execution. For example, a component may be, but 1s
not limited to being, a process running on a processor, a
processor, an object, an executable, a thread of execution, a
program, and/or a computer. By way of illustration, both an
application running on a computer device and the computer
device can be a component. One or more components can
reside within a process and/or thread of execution and a
component may be localized on one computer and/or dis-
tributed between two or more computers. In addition, these
components can execute from various computer readable
media having various data structures stored thereon. The
components may communicate by way of local and/or
remote processes such as 1n accordance with a signal having
one or more data packets, such as data from one component
interacting with another component in a local system, dis-
tributed system, and/or across a network such as the Internet
with other systems by way of the signal.

Moreover, the term “or” 1s intended to mean an inclusive
“or” rather than an exclusive “or.” That 1s, unless specified
otherwise, or clear from the context, the phrase “X employs
A or B” 1s intended to mean any of the natural inclusive
permutations. That 1s, the phrase “X employs A or B” 1s
satisfied by any of the following instances: X employs A; X
employs B; or X employs both A and B. In addition, the
articles “a” and “an” as used in this application and the
appended claims should generally be construed to mean
“one or more” unless specified otherwise or clear from the
context to be directed to a singular form.

Various implementations or features may have been pre-
sented 1n terms of systems that may include a number of
devices, components, modules, and the like. It 1s to be
understood and appreciated that the various systems may
include additional devices, components, modules, etc. and/
or may not include all of the devices, components, modules
etc. discussed 1n connection with the figures. A combination
of these approaches may also be used.

The various illustrative logics, logical blocks, and actions
of methods described 1n connection with the embodiments
disclosed herein may be implemented or performed with a
specially-programmed one of a general purpose processor, a
digital signal processor (DSP), an application specific inte-
grated circuit (ASIC), a field programmable gate array
(FPGA) or other programmable logic device, discrete gate or
transistor logic, discrete hardware components, or any com-
bination thereof designed to perform the functions described
herein. A general-purpose processor may be a microproces-
sor, but, 1n the alternative, the processor may be any con-
ventional processor, controller, microcontroller, or state
machine. A processor may also be implemented as a com-
bination of computer devices, e.g., a combination of a DSP
and a microprocessor, a plurality of microprocessors, one or
more microprocessors i conjunction with a DSP core, or
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any other such configuration. Additionally, at least one
Processor may comprise one or more components operable
to perform one or more of the steps and/or actions described
above.

Further, the steps and/or actions of a method or algorithm
described in connection with the implementations disclosed
herein may be embodied directly in hardware, 1n a software
module executed by a processor, or 1n a combination of the

two. A software module may reside in RAM memory, flash
memory, ROM memory, EPROM memory, EEPROM
memory, registers, a hard disk, a removable disk, a CD-
ROM, or any other form of storage medium known 1n the
art. An exemplary storage medium may be coupled to the
processor, such that the processor can read information
from, and write information to, the storage medium. In the
alternative, the storage medium may be integral to the
processor. Further, in some implementations, the processor
and the storage medium may reside 1 an ASIC. Addition-
ally, the ASIC may reside 1n a user terminal. In the alterna-
tive, the processor and the storage medium may reside as
discrete components 1 a user terminal. Additionally, 1n
some 1implementations, the steps and/or actions of a method
or algorithm may reside as one or any combination or set of
codes and/or instructions on a machine readable medium
and/or computer readable medium, which may be incorpo-
rated 1nto a computer program product.

In one or more implementations, the functions described
may be mmplemented 1n hardware, soiftware, firmware, or
any combination thereof. If implemented in software, the
functions may be stored or transmitted as one or more
instructions or code on a computer-readable medium. Com-
puter-readable media includes both computer storage media
and communication media including any medium that facili-
tates transier of a computer program from one place to
another. A storage medium may be any available media that
can be accessed by a computer. By way of example, and not
limitation, such computer-readable media can comprise
RAM, ROM, EEPROM, CD-ROM or other optical disk
storage, magnetic disk storage or other magnetic storage
devices, or any other medium that can be used to store
desired program code in the form of instructions or data
structures and that can be accessed by a computer. Disk and
disc, as used herein, includes compact disc (CD), laser disc,
optical disc, digital versatile disc (DVD), floppy disk and
Blu-ray disc where disks usually reproduce data magneti-
cally, while discs usually reproduce data optically with
lasers. Combinations of the above should also be included
within the scope of computer-readable media.

While implementations of the present disclosure have
been described 1n connection with examples thereof, 1t waill
be understood by those skilled 1n the art that variations and
modifications of the implementations described above may
be made without departing from the scope hereof. Other
implementations will be apparent to those skilled 1n the art
from a consideration of the specification or from a practice
in accordance with examples disclosed herein.

What 1s claimed 1is:

1. A computer device, comprising;:

a memory to store data and instructions;

a processor 1 communication with the memory; and

an operating system in communication with the memory
and the processor, wherein the operating system 1is
operable to:
receive, from at least one sensor on the computer

device, a detected sound generated as a result of an
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event taking place around a user or generated by an
object as a result of an action taken by the user on the
object;

compare the detected sound to a plurality of audio
patterns stored 1n a sound database;

identify a sound event for the detected sound based on
a comparison of the detected sound to the plurality of
audio patterns, wherein the sound event 1dentifies the
event taking place around the user or the action taken
by the user on the object;

identily context information that describes the sound
event; and

update a sound log with the sound event and the context
information.

2. The computer device of claim 1, wherein the operating,
system 1s further operable to identify the sound event when
a match occurs between the detected sound and at least one
audio pattern of the plurality of audio patterns stored in the
sound database.

3. The computer device of claim 1, wherein the context
information includes at least one or more of a location of the
computer device and a time when the detected sound
occurred.

4. The computer device of claim 1, wherein the sound log
provides a chronological order of a plurality of sound events
and associated context information.

5. The computer device of claim 1, wherein the computer
device further includes an assistant in communication with
the memory, the processor, and the operating system,
wherein the assistant 1s operable to:

query the sound log to provide recommendations to the

user of the computer device.

6. The computer device of claim 5, wherein the assistant
1s further operable to:

receive a request from the user;

query the sound log based at least upon the request to

identify the sound event and the context information
assoclated with the sound event; and

provide a response to the request based on the context

information associated with the sound event.

7. The computer device of claim 5, wherein the assistant
1s further operable to:

receive one or more audio patterns and corresponding

sound events; and

upload the one or more audio patterns and the correspond-

ing sound events to the sound database.

8. The computer device of claim 1, wherein the sound
database 1s curated for the user of the computer device.

9. The computer device of claim 1, wherein the at least
one sensor 1s part of a network of sensors in communication
with the computer device.

10. The computer device of claim 1, wherein the context
information i1dentifies a time of the sound event or a location
of the user from a global positioning system (GPS).

11. A method for creating a sound log of activities,
comprising;

receiving, at an operating system executing on a computer

device, a detected sound from at least one sensor on the
computer device, wherein the detected sound 1s gener-
ated as a result of an event taking place around a user
or generated by an object as a result of an action taken
by the user on the object;

comparing the detected sound to a plurality of audio

patterns stored 1n a sound database;
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identifying a sound event for the detected sound based on
a comparison of the detected sound to the plurality of
audio patterns, wherein the sound event identifies the
event taking place around the user or the action taken
by the user on the object;

identifying context information that describes the sound

event; and

updating the sound log with the sound event and the

context information.

12. The method of claim 11, wherein i1dentifying the
sound event further comprises a match occurring between
the detected sound and at least one audio pattern of the
plurality of audio patterns stored in the sound database.

13. The method of claim 11, wherein the context infor-
mation includes at least one or more of a location of the
computer device and a time when the detected sound
occurred.

14. The method of claam 11, wherein the sound log
provides a chronological order of a plurality of sound events
and associated context information.

15. The method of claim 11, further comprising:

querying the sound log to provide recommendations to the

user of the computer device.

16. The method of claim 15, further comprising:

recerving a request from the user;

querying the sound log based at least upon the request to

identily the sound event and the context information
assoclated with the sound event; and

providing a response to the request based on the context

information associated with the sound event.

17. The method of claim 15, further comprising:

recerving one or more audio patterns and corresponding

sound events; and

uploading the one or more audio patterns and the corre-

sponding sound events to the sound database.

18. The method of claim 11, wherein the sound database
1s curated for the user of the computer device.

19. The method of claim 11, wherein the at least one
sensor 1s part of a network of sensors 1n communication with
the computer device.

20. A non-transitory computer-readable medium storing
istructions executable by a computer device, comprising:

at least one 1nstruction for causing the computer device to

receive, from at least one sensor on the computer
device, a detected sound generated as a result of an
event taking place around a user or generated by an
object as a result of an action taken by the user on the
object;

at least one instruction for causing the computer device to

compare the detected sound to a plurality of audio
patterns stored in a sound database;

at least one instruction for causing the computer device to

identify a sound event for the detected sound based on
a comparison of the detected sound to the plurality of
audio patterns, wherein the sound event identifies the
event taking place around the user or the action taken
by the user on the object;

at least one 1nstruction for causing the computer device to

identily context information that describes the sound
event; and

at least one 1nstruction for causing the computer device to

update a sound log with the sound event and the context
information.
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