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Example Heart Rate Control - Target 50 BPM
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Example Heart Hate Control - Target 50 BPM
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FACIAL WEARABLE DEVICE AND
METHODS FOR PROVIDING EXTERNAL
STIMULI USING THE SAME

BACKGROUND

Technical Field

[0001] Aspects of the present disclosure relate to facial
wearable devices and methods for providing external stimuli
to users via the facial wearable devices, alone or 1n combi-
nation with accessory devices, where the external stimuli
may include audio and/or physical stimuli.

Background

[0002] The mind and the body are connected. A person’s
physical health aflects their mind, just as the state of their
mind influences their body. Taking steps to improve their
physical health can help a person’s mind, and vice versa.
[0003] FEngaging in intentional mind-body practices to
help change or regulate a person’s mind-body state can be
important for optimal performance, focus, relaxation, sleep,
and well-being. A number of mind-body practices, such as
yoga and meditation, are well known. Engagement 1n these
sorts of mind-body practices can provide various health
benefits, such as reducing blood pressure, heart rate, respi-
ratory rate, stress, anxiety, and pain intensity. Mind-body
practices can also be used to improve immune response,
neural connectivity, and arousal levels.

[0004] Successiul engagement in mind-body practices
such as yoga and meditation often requires traiming by and
practice with an instructor, and learning and following
formal techmiques. There can be a steep learning curve
associated with these practices and mastering their tech-
niques. And these mind-body practices are often conducted
in the absence of external stimuli, or with only limited
external stimuli such as music, so that the person engaged 1n
the activity can focus on their practice and techniques.
[0005] Various therapeutic treatments or practices can be
used to engage different parts of the body, mncluding com-
mon areas such as large muscle groups or joints. But a user’s
head and face, including the eyes and surrounding tissue, are
also an important area of potential treatment. As people age
and experience increasing amounts of screen time, thera-
peutic devices for facial treatments may provide benefits.
Facial treatments, including eye area facial massage, may be
used to alleviate eyestrain, eye pulliness, dry eyes, head-
aches, and to stimulate ocular blood flow, as well as to
improve sleep quality.

[0006] However, even when facial treatments are used, 11
some form of external stimuli 1s included, the external
stimuli 1s often generically designed and 1s generically
presented with a one-size fits all approach 1n a simple device
or system. Moreover, existing facial treatment devices and
methods do not communicate with other computing devices
such as mobile phones, and do not employ sensors or enable
biofeedback based on heart rate, respiration rate, or other
metrics.

SUMMARY

[0007] Accordingly, there 1s a need for new and improved
tacial wearable devices and methods for providing external
stimuli to users via the facial wearable devices, alone or 1n
combination with accessory devices. This includes but 1s not
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limited to systems and methods for providing air chamber
inflation stimulation, vibration stimulation, and targeted heat
stimulation to the facial area of a user through external
stimuli to address one or more of the above 1ssues.

[0008] A facial wearable device for providing external
stimuli to a user may include a foldable frame, a flexible
layer, an airbag layer, a plurality of heating pads, a plurality
ol vibrating motors, and a sensor. The flexible layer may
couple to a proximal side of the foldable frame and be
configured to couple to a facial area of the user. The airbag
layer may be disposed between the foldable frame and the
flexible layer, and couple with the foldable frame. The
airbag layer may include a plurality of inflatable bladders
configured to provide pressure to the facial area of the user.
The plurality of heating pads may couple to the flexible layer
and be configured to provide heat to the facial area of the
user. The plurality of vibrating motors may couple to the
flexible layer and be configured to provide vibration to the
tacial area of the user. The sensor may couple to the tlexible
layer and be configured to detect biometric data of the user.
In some embodiments, at least one of the plurality of
inflatable bladders, the plurality of heating pads, and the
plurality of vibrating motors may be controlled based on the
biometric data.

[0009] In some embodiments, the facial wearable device
may Iurther include a communication umt configured to
communicate with a separate device that 1s capable of
providing feedback based on the biometric data to the user.
In some embodiments, the foldable frame may include a left
frame pivotably coupled to a right frame with a hinge. The
hinge may be configured to pivot around a first axis. In some
embodiments, the facial wearable device may include a top
edge, a bottom edge, and a nose bridge. The nose bridge may
include an apex running across the bottom edge. In some
embodiments, the facial wearable device may include a lett
side and a right side divided by the first axis. In some
embodiments, a second axis may run across a width of the
device perpendlcular to the first axis. In some embodiments,

the second axis may be located at a height halfway between
the top edge of the device, where the first axis intersects the
top edge of the device, and between the bottom edge at the
apex of the nose bridge of the device, where the first axis
intersects the apex. In some embodiments, the facial wear-
able device may include a upper side and a lower side
divided by the second axis. In some embodiments, the
device may include top-left, top-right, bottom-left, and
bottom-right portions divided by the first axis and the second
axis.

[0010] In some embodiments, at least one bladder of the
plurality of inflatable bladders may be disposed in each of
the top-left, top-right, bottom-left, and bottom-right por-
tions. In some embodiments, at least one vibrating motor of
the plurality of vibration motors may be disposed in each of
the top-left, top-right, bottom-left, and bottom-right por-
tions. In some embodiments, the plurality of vibration
motors may be configured to operate independently 1n each
of the upper and lower sides. In some embodiments, a first
heating pad of the plurality of heating pads may be disposed
in the bottom-leit portion, and a second heating pad of the
plurality of heating pads may be disposed in the bottom-
right portion.

[0011] In some embodiments, at least two bladders of the
plurality of inflatable bladders and at least two vibrating
members of the plurality of vibrating motors may be dis-
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posed 1n each of the top-left and top-right portions. In some
embodiments, at least one bladder of the plurality of inflat-
able bladders, at least one vibrating member of the plurality
of vibrating motors, and at least one heating pad of the
plurality of heating pads may be disposed in each of the
lower bottom-left and bottom-right portions.

[0012] According to another aspect of the present disclo-
sure, a method of providing external stimuli to a user with
a Tacial wearable device may include the steps of: coupling
the facial wearable device to the user’s facial area; selecting
an operational mode for the device, where the operational
mode may include a first external stimuli and a second
external stimuli; activating a {first external stimuli; and
activating a second external stimuli. In some embodiments,
the device may include a plurality of inflatable bladders, a
plurality of heating pads, a plurality of vibrating motors, and
a sensor configured to detect biometric data of the user. In
some embodiments, the second external stimuli may be
different from the first external stimuli but from the same
type of actuator. In some embodiments, the first external
stimuli may 1nclude actuation of one type of actuator includ-
ing one of the plurality of inflatable bladders, the plurality of
heating pads, and the plurality vibrating motors. In some
embodiments, the second external stimuli may include
actuation of a different one of the plurality of inflatable
bladders, the plurality of heating pads, and the plurality
vibrating motors.

[0013] In some embodiments, the facial wearable device
may further include a top edge, a bottom edge, and a nose
bridge having an apex running across the bottom edge. In
some embodiments, the facial wearable device may further
include a left side and a right side divided by a first axis. In
some embodiments, a second axis may run across a width of
the device perpendicular to the first axis. The second axis
may be located at a height haltway between the top edge of
the device, where the first axis intersects the top edge of the
device, and between the bottom edge at the apex of the nose
bridge of the device, where the first axis intersects the apex.
In some embodiments, the facial wearable device may
turther include a upper side and a lower side divided by the
second axis. The facial wearable device may include top-
left, top-rnight, bottom-left, and bottom-right portions
divided by the first axis and the second axis.

[0014] In some embodiments, the step of activating the
first external stimuli may include inflating a first bladder of
the plurality of inflatable bladders 1n a least one of the

top-left, top-right, bottom-leit, and bottom-right portions. In
some embodiments, the step of activating the second stimuli
may 1nclude mflating a second bladder of the plurality of
inflatable bladders 1n a least one of the top-lett, top-right,
bottom-left, and bottom-right portions.

[0015] In some embodiments, the step of activating the
first external stimuli may include inflating at least one
bladder of the plurality of inflatable bladders for a first
predetermined amount of time, and deflating the at least one
bladder of the plurality of inflatable bladders for a second
predetermined amount of time. In some embodiments, the
first predetermined amount of time 1s greater than the second
predetermined amount of time.

[0016] In some embodiments, the step of activating the
first external stimuli may include operating at least one
vibrating member of the plurality of wvibrating motors
located 1n the upper side of the device. In some embodi-
ments, the step of activating the second external stimuli may
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include operating at least one vibrating member of the
plurality of vibrating motors disposed in the lower side of
the device.

[0017] According to another aspect of the present disclo-
sure, a method of providing external stimuli to a user with
a facial wearable device may include the steps of: coupling
the facial wearable device to the user’s facial area; collecting
heart rate data of the user with a heart rate sensor; pulsating
a first vibrating member and a second vibrating member at
a lirst device pulse rate for a first period of time; and
pulsating the first vibrating member and the second vibrating
member at a second device pulse rate for a second period of
time after the first period of time. In some embodiments, the
heart rate sensor may be configured to detect heart rate data
of the user. In some embodiments, the first vibrating member
may be disposed 1n a first portion of the device. In some
embodiments, the second vibrating member may be dis-
posed 1n a second portion of the device that differs from the
first portion of the device. In some embodiments, the first
device pulse rate and the second device pulse rate may be
based on the heart rate data of the user.

[0018] In some embodiments, the first vibrating member
may vibrate at a first intensity and the second vibrating
member may vibrate at a second intensity different from the
first intensity. In some embodiments, the first vibrating
member and the second vibrating member may pulsate in a
sequential rhythm similar to a human heart rhythm.

[0019] In some embodiments, the first and second device
pulse rates may be between a range of about 60 pulses per
minutes and 24 pulses per minutes. In some embodiments,
the method may further include the step of operating the
device 1n a relaxation mode. In the relaxation mode, the
second device pulse rate may be less than the first device
pulse rate. In some embodiments, the method may further
include the step of operating the device 1n an energize mode.
In the energize mode, the second device pulse rate may be
higher than the first device pulse rate.

[0020] In some embodiments, the method may further
include the step of communicating heart rate data to a
separate user device to enable displaying the heart rate of the
user over the first period of time and the second period of
time on the separate user device. In some embodiments, the
method may further include the step of the device entering
an operational mode. In the operational mode the first device
pulse rate may be equal to the lesser of the heart rate of the
user or an upper limit pulse rate of the device. In some
embodiments, 1n the operational mode, the second device
pulse rate may be equal to the lesser of a first percentage of
the heart rate of the user or the upper limit pulse rate of the
device.

[0021] According to another aspect of the present disclo-
sure, an e€ye massage wearable device may provide thera-
peutic treatments to and around a user’s eyes. The wearable
device may, for example, target pressure points around the
face and eyes. In some embodiments, the eye massager may
include both an arrangement of one or more air chambers
and one or more vibration elements. The air chambers may
be arranged within a layer element to provide additional
comiort to the user, such that the vibration 1s dampened for
sensitive areas of the face. The vibrating motors may be
placed 1n therapeutically advantageous positions, such as
adjacent to acupuncture pressure points around the eyes. The
heating pads may be placed 1n therapeutically advantageous
positions, such as below the eye sockets to provide relax-
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ation. In some embodiments, vibrating motors may be
placed 1n an adjustable headband of the eye massager.

[0022] Further features and advantages, as well as the
structure and operation of various aspects, are described 1n
detail below with reference to the accompanying drawings.
It 1s noted that the specific embodiments described herein
are not intended to be limiting. Such embodiments are
presented herein for illustrative purposes only. Additional
embodiments will be apparent to persons skilled in the
relevant art based on the teachings contained herein.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The accompanying drawings, which are incorpo-
rated herein and form a part of the specification, illustrate
embodiments of the present disclosure and, together with the
description, further serve to explain the principles of the
disclosure and to enable a person skilled 1n the pertinent art
to make and use the disclosure.

[0024] FIG. 1 illustrates a perspective view ol a facial
wearable device, according to an embodiment of the present
disclosure.

[0025] FIG. 2 illustrates an example of a user wearing a
tacial wearable device and positioning the wearable device
to cover the eyes and surrounding facial area of the user,
according to an embodiment of the present disclosure.

[0026] FIG. 3 illustrates an exploded front perspective
view ol a facial wearable device, according to an embodi-
ment of the present disclosure.

[0027] FIG. 41llustrates an exploded rear perspective view
of a facial wearable device, according to an embodiment of
the present disclosure.

[0028] FIG. 5 illustrates a front view of a facial wearable

device, according to an embodiment of the present disclo-
sure.

[0029] FIG. 6 1llustrates a rear view of a facial wearable
device with the headband removed, according to an embodi-
ment of the present disclosure.

[0030] FIG. 7 illustrates a right side view of a facial
wearable device, according to an embodiment of the present
disclosure.

[0031] FIG. 8 1illustrates a left side view of a facial

wearable device, according to an embodiment of the present
disclosure.

[0032] FIG. 9 illustrates a top view of a facial wearable
device, according to an embodiment of the present disclo-
SUre

[0033] FIG. 10 illustrates a front view of a foldable frame

of a facial wearable device, according to an embodiment of
the present disclosure.

[0034] FIG. 11 1llustrates a top view of a foldable frame of

the facial wearable device, according to an embodiment of
the present disclosure.

[0035] FIG. 12 illustrates a rear view of a foldable frame
of the facial wearable device, according to an embodiment
of the present disclosure.

[0036] FIG. 13 illustrates a front view of a support layer
ol a facial wearable device, according to an embodiment of
the present disclosure.

[0037] FIG. 14 1llustrates a rear view of a support layer of
a facial wearable device, according to an embodiment of the
present disclosure.

Nov. 2, 2023

[0038] FIG. 15 1illustrates a front view of an airbag layer
ol a facial wearable device showing an air pump, air valves,
and air tubes, according to an embodiment of the present
disclosure.

[0039] FIG. 16 1llustrates a top view of an airbag layer of
a facial wearable device showing connections between the
air tubes and inflatable bladders in the airbag layer, accord-
ing to an embodiment of the present disclosure.

[0040] FIG. 17 1llustrates a rear view of an airbag layer of
a Tacial wearable device, according to an embodiment of the
present disclosure.

[0041] FIG. 18 illustrates a rear transparent view of a
flexible layer of a facial wearable device showing a plurality
of vibration motors, heating pads, and a sensor coupled with
the tlexible layer, according to an embodiment of the present
disclosure.

[0042] FIG. 19 1illustrates a top transparent view of a
flexible layer of a facial wearable device, according to an
embodiment of the present disclosure.

[0043] FIG. 20 1illustrates a rear section view of a facial
wearable device showing portions of the device where
vibration motors, air bladders, and heating pads are located,
according to an embodiment of the present disclosure.
[0044] FIG. 21 illustrates an ecosystem of devices that
may be 1n communication with a facial wearable device,
according to an embodiment of the present disclosure.
[0045] FIG. 22 illustrates a block diagram of an example
computer system useful for implementing various aspects of
the present disclosure.

[0046] FIG. 23 1s a chart showing steps of a heart control
protocol in accordance with a method of performing a
therapy routine with a facial wearable device, according to
an embodiment of the present disclosure.

[0047] FIG. 24 1s a chart showing steps of a second heart
control protocol 1n accordance with a method of performing
a therapy routine with a facial wearable device, according to
an embodiment of the present disclosure.

[0048] FIG. 25 1s a chart showing steps of a third heart
control protocol 1n accordance with a method of performing
a therapy routine with a facial wearable device, according to
an embodiment of the present disclosure.

[0049] FIG. 26 1s a chart showing a relaxation mode for
operating external stimuli of a facial wearable device 1n
accordance with a method of performing a therapy routine
with the facial wearable device, according to an embodiment
of the present disclosure.

[0050] FIG. 27 1s a chart showing a focus mode for
operating external stimuli of a facial wearable device 1n
accordance with a method of performing a therapy routine
with the facial wearable device, according to an embodiment
of the present disclosure.

[0051] FIG. 28 1s a chart showing a sleep mode for
operating external stimuli of a facial wearable device 1n
accordance with a method of performing a therapy routine
with the facial wearable device, according to an embodiment
of the present disclosure.

[0052] FIG. 29 1s a flow chart showing the steps of a
method for operating a facial wearable device and activating
external stimuli, according to an embodiment of the present
disclosure.

[0053] FIG. 30 1s a flow chart showing the steps of a

method for operating a facial wearable device and activating
external stimuli 1n response to a user’s biometric data,
according to an embodiment of the present disclosure.
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[0054] FIG. 31 1s an example facial wearable device useful
for implementing various embodiments of the present dis-
closure.

[0055] Embodiments of the present disclosure will be
described with reference to the accompanying drawings.

DETAILED DESCRIPTION

[0056] Provided herein are facial wearable devices and
methods for providing external stimuli to users via the facial
wearable devices, alone or 1n combination with accessory
devices.

[0057] It will be appreciated that terms such as “front,”
“back,” “‘proximal,” “distal,” ““top,” “bottom,” “up,”
“down,” “aft,” “forward,” “mnboard,” “outboard,” *“right,”
“let,” and “below” used herein are merely for ease of
description and refer to the orientation of the components as
shown 1n the figures and relative to the user when the device
1s worn by the user. It should be understood that any
orientation of the components described herein 1s within the
scope of the present disclosure.

[0058] When used herein, the term “coupled to” or the like
1s intended to cover links or connections between compo-
nents that are both direct or indirect (1.¢., via intermediaries ),
unless the form of coupling 1s otherwise explicitly described
as being only eitther direct or indirect.

[0059] Embodiments herein describe an imnovative device
that can provide a user with external stimuli, such as audio
and/or physical stimuli, to enhance performance, focus,
relaxation, sleep, and well-being. A facial wearable device
10 may be provided with a plurality of stimulation functions
in the form of external stimuli. The external stimuli may
include, for example, a plurality of inflatable airbag blad-
ders, vibration motors, and/or heating pads that may target
acupoints of a user’s face. In some embodiments, one form
of external stimuli, or combinations of one or more of the
external stimuli, may be used to alter the mind-body state of
the user or otherwise contribute to enhance performance,
focus, relaxation, sleep, and well-being. The facial wearable
device 10 may be a smart mask or goggles that may be
implemented with an intelligent recommendation engine
that considers user input, biofeedback from biosensors, and
prior use ellectiveness to curate a single-sense or multi-
sensory experience for the user. Example intelligent recom-
mendation engines are described m U.S. Patent App. Pub.
No. 2021/0022955, which 1s incorporated herein by refer-
ence 1n its entirety.

[0060] The facial wearable device 10 may include an eye
cover 12 and a headband 14 as shown, for example, in FIGS.
1 and 5-9. Eye cover 12 may be shaped to cover the eyes and
surrounding facial areas of a user such that external stimuli
in the eye cover, as described 1n more detail below, may
provide massaging and therapeutic functions to acupoints of
the user’s face. Headband 14 may be coupled to the eye
cover 12 and loop around the back of the head of the user to
form a recess sized to accommodate the head of the user. In
some embodiments, headband 14 may include adjustment
means to adjust the length of headband 14 to accommodate
different sized heads. In some embodiments, headband 14
may be made from elastic material and configured to stretch
around the head of the user and provide an imnward force to
maintain a coupled relationship with the user’s head. In
some embodiments, vibration motors (not shown) may be
coupled with the headband 14 at evenly spaced intervals or
at locations to target portions of user’s head. An illustrative

Nov. 2, 2023

example of an embodiment of the facial wearable device 10
arranged on the head of the user 1s shown in FIG. 2. In other
embodiments, the facial wearable device 10 may not include
a headband 14 and may be otherwise securable to the user’s
face.

[0061] Eye cover 12 may be shaped to accommodate the
curvature of the user’s head as shown, for example, 1n FIGS.
1 and 9. In the illustrative embodiments 1n FIGS. 1 and 9,
eye cover 12 extends over the user’s temples and extends
forward around the front of the head of the user to cover the
user’s eyes and surrounding areas. Eye cover 12 includes a
nose bridge 78 such that eye cover 12 can be arranged tlush
with the user’s face, around the user’s nose. Nose bridge 78
may contact the user’s nose to provide support to eye cover
12 and avoid eye cover 12 slipping downward. Eye cover 12
may be configured to rest approximately on an apex 84 of
nose bridge 78. Eye cover 12 may include top edge 74,
bottom edge 75, right edge 76, and left edge 77 as shown,
for example in FIGS. 1 and 5-9. Headband 14 may couple
to eye cover 12 at the nght and left edges 76, 77.

[0062] Evye cover 12 may further include a distal cover 20
and a proximal cover 21 as shown, for example in FIGS. 1,
5, and 6. Distal cover 20 and proximal cover 21 may form
exterior surfaces of eye cover 12 and may protect the
clectronic components and external stimuli devices housed
within the eye cover 12. Proximal cover 21 may couple with
the user’s face and may be made of a material to enhance
comiort to the user when wearing the facial wearable device
10. Distal cover 20 may be arranged on the opposite side of
eye cover 12 to the proximal cover 21, away from the user’s
face. In some embodiments, distal cover 20 may be made
from the same material as the proximal cover 21. In some
embodiments, distal cover 20 may be made from a hard
maternal to provide protection to the electronic components
and external stimuli devices housed therein. In some
embodiments, distal cover 20 may include foam padding, or
similar flexible material, to give a smooth outer surface
appearance of the facial wearable device 10.

[0063] Evye cover 12 may further include one or more of a
plurality of layers 22, 24, 26, 28 and have a layered
construction as shown, for example, 1n FIGS. 3 and 4. Each
of the plurality of layers 22, 24, 26, 28 may provide
structural support to couple the different electronic compo-
nents or external stimuli devices to. In some embodiments,
the layers may consist of a single, major structure, while in
other embodiments, the layers may consist of two or more
major sub-layer components, 1.e. left and right side compo-
nents of a layer. Eye cover 12 may include foldable frame
22, support layer 24, airbag layer 26, and flexible layers 28.
Distal cover 20 may be coupled to a distal side 30 of the
foldable frame 22. Illustrative embodiments of foldable
frame 22 are shown 1 FIGS. 10-12. Support layer 24 may
couple to a proximal side 32 of foldable frame 22 and may
provide support to airbag layer 26. Illustrative embodiments
of support layer 24 are shown 1n FIGS. 13 and 14. Airbag
layer 26 may be located substantially between support layer
24 and proximal cover 21, 1n that the bulk of the airbag layer
26 may be located between support layer 24 and proximal
cover 21, but that some portions of the airbag layer 26 may
or may not extend beyond, over, or through support layer 24
and proximal cover 21. An illustrative embodiment of airbag
layer 26 1s shown 1n FIG. 17. Flexible foam layers 28 may
be arranged over airbag layer 26 and may be covered by
proximal cover 21, adjacent to the user’s face. Illustrative
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embodiments of flexible layers 28, such as layers made of a
foam, are shown 1n FIGS. 18 and 19. In some embodiments,
a perimeter edge of tlexible layers 28 clamps at an interface
between foldable frame 22 and support layer 24 to couple
flexible layers 28 to foldable frame 22. In some embodi-
ments, flexible layers 28 may comprise one or more mold-
able or flexible materials with elasticity, such that the
material(s) of the flexible layers 28 allow for movement of
the airbag layers 26. In some embodiments, flexible layers
28 may be referred to herein as one or more flexible layers,
soit material layers, foam layers, and/or cushion layers. In
some embodiments, flexible layers 28 may be made of one
or more materials, including but not limited to: ethylene-
vinyl acetate (EVA), expanded polypropylene (EPP), poly-
cthylene (PE), polyurethane (PU), thermoplastic polyure-
thane (TPU), silicone, silicone gel, or the like. In some
embodiments, flexible layers 28 may be made of a ngid
material with less elasticity.

[0064] Foldable frame 22 may provide a rigid structure
that electronic components of the facial wearable device 10
are coupled to as shown, for example, in FIGS. 10-12.
Foldable frame 22 may include distal side 30 and proximal
side 32. Proximal side 32 1s opposite distal side 30 and
adjacent to the user’s head. Foldable frame 22 may further
include right frame 34 and leit frame 36 pivotally coupled
together via hinge 38. Right frame 34 may be configured to
rotate relative to left frame 36 around first axis 48 of hinge
38. Right frame 34 and left frame 36 may rotate relative to
cach other between an open configuration and a folded
configuration (not shown). In some embodiments, hinge 38
may allow right frame 34 and left frame 36 to rotate to a
partial open configuration at an angle that conforms to the
user’s head shape. For example, right frame 34 and left
frame 36 may rotate so that right and left edges 76, 77 of eye
cover 12 are closer together and provide a closer {it to a user
with a smaller head diameter.

[0065] Hinge 38 may include a plurality of arms 45 that
protrude from right and left frames 34, 36 on the proximal
side 32 as shown, for example, in FIGS. 11 and 12. Hinge
38 may include a pin 47 that extends along first axis 48
through the protruding arms 45 to pivotally couple right and
left frame 34, 36 together. In some embodiments, distal
cover 20 includes an opening (not shown), parallel and
adjacent to the first axis 48, to avoid the distal cover 20
stretching when the right and left frames 34, 36 are rotated
into the folded configuration. Hinge 38 may include a hinge
cover 46 to fill the opening of distal cover 20 1n the folded
configuration to protect hinge 38 from dirt, debris, or other
foreign objects. Hinge cover 46 may extend outwardly away
from the distal side of foldable frame 22 and couple to pin
4’7 as shown, for example, 1n FIG. 4.

[0066] The eclectronic components of facial wearable
device 10 may be coupled to foldable frame 22. These
clectronic components may include, for example, processor
190, memory 192, battery 40, communication unit 42, and
air pump 44 as shown, for example, 1n FIGS. 3, 4, and 10.
Battery 40, communication unit 42, air pump 44, and other
components may be coupled to foldable frame 22 and may
be arranged on foldable frame to spread the respective
weilghts of the components substantially equally across the
tacial wearable device 10 so that the facial wearable device
1s balanced when worn by the user. The facial wearable
device may be determined to be weight balanced when the
weilghts of the left and right sides of the device are within
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10% of one another. Battery 40 may power all components
of facial wearable device 10 including communication unit
42, air pump 44, and external stimuli devices that are part of
the facial wearable device 10, which are described 1n more
detail below. Battery 40 may couple to the distal side 30 of
foldable frame 22 and may be recharged when power 1is
connected to charging port 38.

[0067] Processor 190 may control operation of some or all
components of facial wearable device 10 including air pump
44, valves 70, first and second plurality of lights 52, 62, and
external stimuli devices that are part of the facial wearable
device 10, which are described 1n more detail below. Pro-
cessor 190 may recerve user inputs commands via one of the
button assemblies 50, 60 or via a communication unit 42. In
the illustrative embodiments in FIGS. 3, 4, and 10, processor
190 may couple and be located adjacent to battery 40. FI1G.
31 shows an illustrative example of a block diagram of
components of facial wearable device 10 according to some
embodiments of the present invention. In the illustrated
embodiment, the facial wearable device 10 may include
processor 190 (processor 190 may also be a separate com-
ponent). Facial wearable device 10 may also include a
memory 192, timer 194, data port 196, a communication unit
42, and be coupled to battery 40 to provide power to the
processor 190 and components coupled with the facial
wearable device 10. These components may be operatively
connected to one another to carry out the functionality of the
processor 190. In other embodiments, one or more of these
tacial wearable device 10 components may be omitted, or
one or more additional components may be added.

[0068] Processor 190 may be adapted to implement
therapy presets and protocols stored 1n the memory 192 of
the facial wearable device 10 as described 1n further detail
below and shown 1n FIGS. 23-30. The processor 190 may
also be capable of implementing analog or digital signal
processing algorithms such as raw data reduction and {il-
tering. For example, processor 190 may be configured to
receive raw data from sensor 160 and process such data at
the processor 190. The processor 190 1s operatively con-
nected to the battery 40, the memory 192, and the commu-
nication unit 42.

[0069] Battery 40 may be built into facial wearable device
10 or removable from the facial wearable device 10, and
may be rechargeable or non-rechargeable. In some embodi-
ments, the battery 40 may be recharged via charging port 38
or data port 196 by a cable attached to a charging source,
such as a universal serial bus (“USB”) FireWire, Ethernet,
Thunderbolt, or headphone cable, attached to a personal
computer.

[0070] Memory 192 may be adapted to store therapy
presets, operation protocols, and user activity data. In some
embodiments, memory 192 may store therapy presets and
operation protocols used to implement aspects of the tunc-
tionality of the facial wearable device 10 described 1n further
detail below. In some embodiments, memory 192 may store
raw data, recorded data, and/or Calculated data. In some
embodlments memory 192 may act as a data storage buller.
Memory 192 may include both read only memory and
random access memory, and may further include memory
cards or other removable storage devices.

[0071] Timer 194 may be a clock that 1s capable of

tracking absolute time and/or determining elapsed time
during operation of a therapy preset or protocol. In some
embodiments, timer 194 may be used to timestamp certain
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data records, such that the time that certain data was
measured or recorded may be determined and various time-
stamps of various pieces ol data may be correlated with one
another.

[0072] Data port 196 may facilitate information transier to
and from the processor 190 and may be, for example, a USB
port. In some exemplary embodiments, charging port S8 and
data port 196 may be interchangeable and facilitate power
transier to battery 40, 1n order to a charge battery 40.

[0073] Communication unit 42 may be configured to com-
municate directly or indirectly with an external device such
as a user's mobile device or other ecosystem device as
shown 1n FIG. 21. Communication umt 42 may communi-
cate directly with the external device using a wireless
connection such as Bluetooth or similar connection protocol.
Communication unit 42 may provide device data such as
selected mode, battery level, biometric data, and other
similar parameters from the facial wearable device 10.
Communication unit 42 may recerve command inputs from
a user such as mode select or external stimuli device
intensity change.

[0074] Air pump 44 may provide an on-demand air supply
to a plurality of air bladders 1n airbag layer 26. Air pump 44
may be tluidically coupled with valves 70 and air tubes 72.
Valves 70 may control the flow of air provided to the
plurality of bladders 1n airbag layer 26, and air tubes 72 may
provide means to transier the air supply from the air pump
44 to the airbag layer 26. As will be described 1n further
detail below, each bladder of the plurality of bladders 1n
airbag layer 26 may include a nozzle 103 that extends
through the support layer 24 and foldable frame 22 and
couples with the air tubes 72. In some embodiments, valves
70 may be configured to default 1n an open state, and close
when activated to improve power consumption of battery

40.

[0075] In the illustrative embodiment in FIGS. 10-12,
right frame 34 may include a first button assembly 50, first
plurality of lights 52, battery recess 54, a plurality holes 56,
and charging port 58. Battery recess 54 may be shaped and
sized to accommodate battery 40. In some embodiments,
battery recess 54 may include a gnd pattern to improve
venting ol battery 40. First button assembly 50 may couple
to right frame 34 along top edge 74. First button assembly
50 may 1include power and mode selector buttons. In the
illustrative embodiment 1n FIG. 11, first button assembly 50
may include a single button that powers on the device and
selects a preset mode of the facial wearable device depend-
ing on the duration of time the button 1s depressed. For
example, a long press of first button assembly 50 may be
configured to power on the facial wearable device 10. A
short press of first button assembly 50 may be configured to
select a user preferred preset mode of the facial wearable
device 10 as will be further described below. In other
embodiments, more than one button or non-button actuators
may be used to control these features. First plurality of lights
52 may be positioned adjacent to first button assembly 50
and 1ndicate a selected preset mode. In some embodiments,
first plurality of lights 52 are LEDs. Charging port 58 may
be located 1n a top corner, adjacent to top edge 74 and right
edge 76 of eye cover 12 and be connected to battery 40 to
recharge battery 40 as required. In some embodiments,
charging port 58 may provide a data connection source such
that an external device may be connected to facial wearable
device 10 with a wired connection. Plurality of holes 56 may
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extend through right frame 34 to provide access and con-
nection points for air tubes 72 and corresponding nozzles

103 of airbag layer 26.

[0076] In the i1llustrative embodiment 1n FIGS. 10-12, left
frame 36 may include second button assembly 60, second
plurality of lights 62, air pump recess 64, a plurality holes
66, and speaker 68. Air pump recess 64 may be shaped and
s1zed to accommodate air pump 44. In some embodiments,
air pump recess 64 may include a grid pattern to improve
venting of air pump 44. Second button assembly 60 may
couple to left frame 36 along top edge 74. Second button
assembly 60 may include buttons to control the vibration
and heating application settings of the external stimuli
devices of facial wearable device 10. In the illustrative
embodiment i FIG. 11, second button assembly 60 may
include a vibration button and a heating button. Pressing
cach button for a selected duration of time may result in a
different output from the button. For example, a short press
of either the vibration button or the heating button may be
configured to adjust an intensity of the corresponding func-
tion. A long press of either the vibration button of the heating
button may be configured to start or stop the corresponding
function. In other embodiments, more or less than two
buttons or non-button actuators may be used to control these
teatures. Second plurality of lights 62 may be positioned
adjacent to second button assembly 60 and indicate an
intensity level of the vibration or heating function. For
example, at a first intensity level, the light 62 may 1lluminate
a first color, at a second intensity level, the light 62 may
illuminate a second color, and at a third intensity level, the
light 62 may illuminate a third color. In some embodiments,
more than three colors may be shown by the second plurality
of lights 62. In some embodiments, second plurality of lights

62 are LEDs.

[0077] Speaker 68 may provide an audio signal to the user
to indicate selection of a particular mode, function activated,
and/or 1intensity level selected of a function. In some
embodiments, speaker 68 may be an external user audio
device, such as ear phones, or a mobile device speaker,
wirelessly connected to the facial wearable device 10 via the
communicate unit 42. In some embodiments, the facial
wearable device 10 itself does not include a speaker 68. In
some embodiments, when speaker 68 1s present, 1t may
provide external stimuli 1n categories such as composed
musical tracks based on the predetermined combination of
audio protocols, and/or a tagged musical track based on the
associated mind-body goal category desired by the user.
Additional audio stimuli protocols are described 1n U.S.
Patent App. No. To Be Assigned (Attorney Docket No.
5015.0250001, McVey et al., “SYSTEM AND METHOD
FOR ALTERING USER MIND-BODY STATES
THROUGH EXTERNAL STIMULI”), filed on the same
day herewith, Sep. 19, 2022, and claiming priornty to U.S.
Provisional Patent Application Publication No. 63/352,005,
which 1s incorporated herein by reference in its entirety.

[0078] Facial wearable device 10, and more specifically
airbag layer 26 and flexible layers 28 of facial wearable
device 10, may include one or more external stimuli devices
in one or more of portions 80, 82, 86, 88, 92, 94, 96, 98 1n
the facial wearable device 10. In some embodiments, the
placement of the one or more external stimul1 devices may
be configured to target specific facial locations to enhance
performance and well-being of the user. The portions 80, 82,

86, 88,92, 94, 96, 98 may be determined relative to the first
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axis 48 and a second axis 86 as shown, for example, 1n FIG.
20. First axis 48 may be approximately centered between the
right and left edges 76, 77 and may define the pivot axis
through which right frame 34 rotates relative to left frame
36. Leflt side portion 80 and right side portion 82 may be
divided by first axis 48. Second axis 86 may extend between
right edge 76 and left edge 77 approximately perpendicular
to first axis 48. Second axis 86 may extend between edges
76, 77 at approximately a haltway height between top edge
74 at first axis 48, and apex 84 of bottom edge 75 at first axis
48. Upper side portion 88 and lower side portion 90 may be
divided by second axis 86. Top-left portion 92, top-right
portion 94, bottom-left portion 96, and bottom-right portion
98 may be defined and divided by first axis 48 and second
axis 86 as shown, for example 1n FIG. 20. Top-leit portion
92 may be located 1n left side portion 80 and upper side 88.
Top-right portion 94 may be located 1n right side portion 82
and upper side 88. Bottom-left portion 96 may be located
left side portion 80 and lower side 90. Bottom-right portion
98 may be located 1n right side portion 82 and lower side 90.

[0079] Facial wearable device 10, and more specifically
airbag layer 26 may include one or more of inflatable
bladders 104, 108, 112, 114, 116, 118, 128, 130 configured
to individually or collectively intlate and deflate at a pre-
defined rhythm or rhythms to provide stimulation, including
massaging therapy, to acupoints or other portions of the face
of the user. In various embodiments, the facial wearable
device 10 may include eight, seven, six, five, four, three,
two, or one inflatable bladders. As will be described in more

detail below, one or more of inflatable bladders 104, 108,
112, 114, 116, 118, 128, 130 may be located in different
portions 80, 82, 88, 90, 92, 94, 96, 98 of facial wearable
device 10 and may be inflated individually or in combination
such that different regions of a user’s face may be stimulated
simultaneously, selectively, and/or sequentially according to
a preset mode or user defined pretference. Facial wearable
device 10 may operate air pump 44 via processor 190 to
provide a controlled supply of air via one or more valves 70
and air tubes 72 to inflate one or more of the plurality of
inflatable bladders 104, 108, 112, 114, 116, 118, 128, 130. In
some embodiments, valves 70 may be 1n an open configu-
ration such that activation of air pump 44 inflates all of the
plurality of bladders 104, 108, 112, 114, 116, 118, 128, 130.
In some embodiments, the valves 70 may be controlled by
processor 190 between the open configuration and a closed

configuration to direct air from the air pump 44 to selected
bladders of the plurality of inflatable bladders 104, 108, 112,
114, 116, 118, 128, 130. In some embodiments, air pump 44
may be configured to supply a plurality of controlled air
volumes such that air pump 44 and valves 70 may control
inflation of selected bladders starting at different times. For
example, a first control volume of air may begin inflating
temple bladders 104, 108, and when temple bladders 104,
108 are approximately fifty percent inflated, a second con-
trol volume of air may begin to inflate eye bladders 112, 114,

116, 118.

[0080] In some embodiments, air pump 44 may activate
for a predetermined time to {ill one or more of the selected
bladders of the plurality of inflatable bladders 104, 108, 112,
114, 116, 118, 128, 130 with a predetermined volume of air,
and apply stimulation, such as pressure, to the user’s face.

Following activation of air pump 44 and inflating the one or
more bladders of the plurality of inflatable bladders 104,
108, 112, 114, 116, 118, 128, 130, one or more of the
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bladders may detlate, removing the applied pressure from
the user’s face. Through control of air pump 44 and valves
70 for predetermined amounts of time, the plurality of
inflatable bladders 104, 108, 112, 114, 116, 118, 128, 130
may inflate and deflate at selected rates to provide a rhythm
ol applied pressure to the face of the user. For example, the
plurality of intlatable bladders 104, 108, 112, 114, 116, 118,
128, 130 may inflate and detlate to provide a rhythm of
between approximately 10 to 20 inflations per minute. In
some embodiments, one or more of the plurality of inflatable
bladders 104, 108, 112, 114, 116, 118, 128, 130 may inflate
and detlate to provide a rhythm of between approximately 5
to 30 intlations per minute. In some embodiments, one or

more of the plurality of inflatable bladders 104, 108, 112,
114, 116, 118, 128, 130 may inflate and deflate to provide a
rhythm of between approximately 12 to 17 inflations per
minute. As will be described in detail below, such rhythms
may allow the facial wearable device 10 to control respira-
tory rates of the user or adjust a mind-body state of the user.

[0081] In some embodiments, the airr pump 44 may be

controlled by processor 190 such that one or more of the
bladders of the plurality of inflatable bladders 104, 108, 112,

114, 116, 118, 128, 130 inflate for about six seconds at a
time. In some embodiments, the air pump 44 1s controlled
such that one or more of the bladders of the plurality of
inflatable bladders 104, 108, 112, 114, 116, 118, 128, 130
inflate for about four seconds. In some embodiments, the air
pump 44 controls one or more of the bladders of the plurality
of inflatable bladders 104, 108, 112, 114, 116, 118, 128, 130
inflate for between about four seconds and about six sec-
onds. In some embodiments, the air pump 44 1s controlled
such that one or more of the bladders of the plurality of
inflatable bladders 104, 108, 112, 114, 116, 118, 128, 130
inflate for between about two seconds and about eight
seconds. In some embodiments, one or more of inflatable
bladders 104, 108, 112, 114, 116, 118, 128, 130 are config-
ured to deflate 1n about one second. In some embodiments,
one or more of inflatable bladders 104, 108, 112, 114, 116,
118, 128, 130 are configured to deflate 1n about two seconds.
In some embodiments, one or more of inflatable bladders
104, 108, 112, 114, 116, 118, 128, 130 arc configured to
deflate 1n between about 0.5 seconds and about 4 seconds. In
some embodiments, facial wearable device 10 may not
include a pressure sensor, and inflation of one or more of
bladders 104, 108, 112, 114, 116, 118, 128, 130 1s based on
air pump 44 activation time and volume of air supplied. In
some embodiments, the air pump 44 may operate for a first
inflation time to inflate one or more of bladders 104, 108,
112, 114, 116, 118, 128, 130, continue to operate for a hold
inflation time to maintain the one or more bladders 104, 108,
112, 114, 116, 118, 128, 130 1n a filled state, and deactivate
for a deflate time so that the one or more bladders 104, 108,
112, 114, 116, 118, 128, 130 may deflate.

[0082] Airbag layer 26 may be positioned over the temples
of the user and may extend over the eyes and surrounding
facial areas of the user. Left eye holes 100 and right eye hole
102 may extend through airbag layer 26 to provide recesses
for the eyes of the user such that direct pressure 1s not
applied on the eye lids and eye balls by the facial wearable
device 10 as shown, for example, in FIG. 17. Lelt eye hole
100 may be positioned on left side portion 80 and right side
hole 102 may be positioned on right side portion 82. Airbag
layer 26 may further include one or more of right temple
bladder 104, left temple bladder 108, first eye bladder 112,
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second eye bladder 114, third eye bladder, 116, fourth eye
bladder 118, right center bladder 128, and leit center bladder
130 as shown, for example, 1n FIG. 17. One or more of of
bladders 104, 108, 112, 114, 116, 118, 128, 130 may be
positioned about airbag layer 26. In some embodiments, the
one or more bladders are located to target different areas and
acupoints around the user’s face. Plurality of nozzles 103
may be coupled to each of bladders 104, 108, 112, 114, 116,
118, 128, 130 and may extend away from the user’s face and
through the support layer 24 and plurality of holes 56, 66 of
toldable frame 22. Plurality of nozzles 103 may couple and
connect with air tubes 72 such that the controlled air supply
from air pump 44 may be supplied to one or more of

bladders 104,108, 112,114,116, 118, 128, 130 as shown, for
example, 1n FIGS. 15 and 16.

[0083] In the illustrative embodiments in FIGS. 17 and 20,
right temple bladder 104 may be positioned in right side
portion 82 adjacent to right edge 76 of eye cover 12 such that
right temple bladder 104 1s positioned approximately adja-
cent to the user’s right temple. In some embodiments, right
temple bladder 104 may extend across top-right portion 94
and bottom-right portion 98. In some embodiments, right
temple bladder 104 may be positioned 1n top-right portion
94 only. Lett temple bladder 108 may be positioned in left
side portion 80 adjacent to leit edge 77 of eye cover 12 such
that left temple bladder 108 may be positioned approxi-
mately adjacent to the user’s left temple. In some embodi-
ments, left temple bladder 108 may extend across top-left
portion 92 and bottom-leit portion 96. In some embodi-
ments, left temple bladder 108 may be positioned 1n top-left
portion 92 only. In some embodiments, right temple bladder
104 and left temple bladder 108 may be inflated separately
by air pump 44. In the illustrative embodiment 1n FIG. 15,
air tubes 72 may fluidically connect right temple bladder 104
and left temple bladder 108 such that air pump 44 intlates
right temple bladder 104 and left temple bladder 108 simul-

taneously.

[0084] In the illustrative embodiment 1n FIG. 17, first eye
bladder 112 may be positioned 1n top-left portion 92, second
cye bladder 114 may be positioned in bottom-lett portion 96,
third eye bladder 116 may be positioned in top-right portion
94, and fourth eye bladder 118 may be positioned 1n bottom-
right portion 98. In some embodiments, first eye bladder
112, second eye bladder 114, third eye bladder 116, and
fourth eye bladder 118 may be configured to be inflated
individually by air pump 44 and may be fluidically coupled
to air pump 44 by individual valves 70 and air tubes 72 such
that they may be controlled individually. In some embodi-
ments first eye bladder 112 and second eye bladder 114 may
be fluidically connected and configured to inflate and deflate
simultaneously on left side 80 of eye cover 12. In some
embodiments third eye bladder 116 and fourth eye bladder
118 may be fluidically connected and configured to inflate
and deflate simultaneously on right side 82 of eye cover 12.
In the i1llustrative embodiment in FIG. 17, first eye bladder
112, second eye bladder 114, third eye bladder 116, and
fourth eye bladder 118 may be flmidically coupled and
configured to inflate and deflate simultaneously.

[0085] In the illustrative embodiment 1n FIG. 17, left-
center bladder 130 may be positioned 1n top-left portion 92
and right-center bladder 128 may be positioned 1n top-right
portion 94. In some embodiments, left-center bladder 130
and right-center bladder 128 may be configured to be
inflated individually by air pump 44 and may be fluidically

Nov. 2, 2023

coupled to air pump 44 by individual valves 70 and air tubes
72 such that they are controlled individually. In some
embodiments left-center bladder 130 and right-center blad-
der 128 may be fluidically connected and configured to
inflate and detlate simultaneously.

[0086] Facial wearable device 10, and more specifically
airbag layer 26, may further include one or more of right
temple pad 106, left temple pad 110, first eye pad 120,
second eye pad 122, third eye pad 124, fourth eye pad 126,
right center pad 132, and leit center pad 134 as shown, for
example, in FIG. 17. In various embodiments, the facial
wearable device 10 may include eight, seven, six, five, four,
three, two, or one pads. One of more of pads 106, 110, 120,
122, 124, 126, 132, 134 may provide a cushion, such as a
soit pillow, that may focus the inflation pressure on a

particular location of the user’s face. One or more of pads
106, 110, 120, 122, 124, 126, 132, 134 may be coupled to

corresponding surfaces of each of bladders 104, 108, 112,
114, 116, 118, 128, 130. In some embodiments, one or more
of pads 106, 110, 120, 122, 124, 126, 132, 134 may be
generally circular, oval, tear-drop shaped, or other similar
contoured shape. In the illustrative embodiment in FIG. 17,
right temple pad 106, leit temple pad 110, right-center pad
128 and left-center pad 130 may be generally circular, and
first, second, third, and fourth eye pads 120, 122, 124, 126
may have contoured profiles that approximately follow
respective top and bottom edge 74, 75 and left and right eye
hole 100, 102 curvatures.

[0087] Flexible layers 28 may include external stimuli
devices to provide vibration and/or heat to the facial area of
the user. Flexible layers 28 may include first foam layer 136
adjacent to airbag layer 26 and second foam layer 138 may
be positioned substantially between first foam layer 136 and
proximal cover 21. First and second foam layers 136, 138
may be made from soit materials, such as protein fabric, that
are comiortable for the user and may approximately mold to
the facial profile of the user. Vibration and heating devices
may be coupled with first foam layer 136 such that second
foam layer 138 may act as a bufler to prevent direct contact

between the vibration and heating devices with the users
face.

[0088] Facial wearable device 10, and more specifically
first foam layer 136 may include one or more of first
vibration member 140, second vibration member 142, third
vibration member 144, fourth vibration member 146, fifth
vibration member 148, sixth vibration member 150, seventh
vibration member 152, and eighth vibration member 154 as
shown, for example, in FIGS. 18 and 19. In various embodi-
ments, the facial wearable device 10 may include eight,
seven, siX, five, four, three, two, or one vibration members.
One or more of the vibration members 140, 142, 144, 146,
148, 150, 152, 154 may be controlled by processor 190 and
may provide a vibrating pulse at a particular location that
can be felt by the user. One or more of the plurality of
vibration members 140, 142, 144, 146, 148, 150, 152, 154
may be distributed across the first foam layer in at least one
of the eye cover portions 80, 82, 88, 90, 92, 94, 96, 98. In
the illustrative embodiment 1n FIG. 18, first vibration mem-
ber 140 and second vibration member 142 may be posi-
tioned in top-ledt portion 92, third vibration member 144 and
fourth vibration member 146 may be positioned 1n bottom-
left portion 96, fifth vibration member 148 and sixth vibra-
tion member 150 may be positioned 1n top-right portion 94,
and seventh vibration member 152 and eighth vibration
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member 154 may be positioned in bottom-right portion 98.
In some embodiments, at least one vibration members may
be positioned 1 each of the portions 92, 94, 96, 98. In some
embodiments, at least four vibration members may be posi-
tioned 1n each of the left and right side portions 80, 82. In
some embodiments, at least four vibration members may be
positioned 1n each of the upper side portion 88 and the lower
side portion 90. In some embodiments, facial wearable
device 10 may include more than eight more vibration
members.

[0089] One or more of the plurality of vibration members
140, 142, 144, 146, 148, 150, 152, 154 may be controlled
individually, by processor 190, 1n their respective portions
80, 82, 88, 90, 92, 94, 96, 98 such that a customizable
routine can be created to target areas of the user’s face
simultaneously or sequentially 1n a pattern. Alternatively, 1n
some other embodiments, one or more subsets of vibration
members 140, 142, 144, 146, 148, 150, 152, 154 may be
controlled together as individual subsets, or all may be
controlled together. One or more of the plurality of vibration
members 140, 142, 144, 146, 148, 150, 152, 154 may be
activated for a predefined duration of time or intensity. For
example, vibration members 140, 142, 148, 150 may be
positioned 1n upper side portion 88 and may be activated for
a first time and first intensity, followed by vibration mem-
bers 144, 146, 152, 154 positioned 1n lower side portion 90
that may be activated for a second time and second intensity.
Such control of the vibration members may, for example,
mimic a heartbeat rhythm through alternating vibration
members with different activation durations and intensities.
In some embodiments, vibration members may be controlled
in pairs 1 approximately complimentary locations across
the first axis 48. For example, 1n the illustrative embodiment
in FIG. 18, first vibration member 140 may operate together
with sixth vibration member 150, and second vibration
member 142 may operate together with fifth vibration mem-
ber 148. Additional exemplary vibrating patterns according,
to predefined presets and protocols are shown 1n FIGS. 23

and 24.

[0090] In some embodiments, processor 190 may control
one or more of the vibration members 140, 142, 144, 146,
148, 150, 152, 154 to operate together 1n a wave pattern.
During operation of the wave pattern, the voltage to one or
more of the vibration members 140, 142, 144, 146, 148, 150,
152, 154 may be increased between zero voltage and a
maximum voltage over a first predetermined amount of
time, followed by ramping down from the maximum voltage
to zero voltage over a second predetermined of time. As
such, the vibration intensity of each of the plurality of
vibration members may increase over the first predetermined
amount of time between zero vibration to maximum vibra-
tion intensity, and then may decrease back to zero vibration
intensity over the second predetermined amount of time. By
operating one or more of the plurality of vibration members
140, 142, 144, 146, 148, 150, 152, 154 together, a common
wave of vibration mtensity may be felt by the user across the
facial wearable device 10. In some embodiments, the first
predetermined amount and the second predetermined
amount of time may be approximately three seconds. In
some embodiments, the first predetermined amount of time
and the second predetermined amount of time may be
shorter than three seconds but greater than 0.5 seconds. In
some embodiments, the first predetermined amount of time
and the second predetermined amount of time may be longer
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than three seconds and less than ten seconds. In some
embodiments, the first predetermined amount of time and
the second predetermined amount of time may be diflerent.
In some embodiments, the voltage increase and decrease to
one or more of the vibration members 140, 142, 144, 146,
148, 150, 152, 154 may be one of a linear, sinusoidal, or
other pattern.

[0091] First foam layer 136 further includes one or more
sensors 160 to collect biometric data from the user. While
collection of data via a single sensor may be discussed
herein, data collection may be similarly achueved by addi-
tional sensors 161 1n some embodiments. In some embodi-
ments, sensor 160 may be one of a heart rate sensor, an eye
motion sensor, a microphone, a blood pressure sensor, an
clectroencephalogram sensor, a muscle activity sensor, an
clectrocardiography sensor, a photoplethysmography sensor,
an e¢lectroencephalograph sensor, an accelerometer, a pres-
sure sensor, a respiration sensor, and/or a touch sensor. For
example, a heart rate sensor may sense a user’s heart rate and
be used to adjustably control one or more of the plurality of
vibration members 140, 142, 144, 146, 148, 150, 152, 154
as part of a heart control protocol therapy. In another
example, a respiration sensor may sense a respiration rate of
a user and be used to adjustably control one or more of the
plurality of vibration members 140, 142, 144, 146, 148, 150,
152, 154 and/or adjustably inflate one or more of the
plurality of bladders 104, 108, 112, 114, 116, 118, 128, 130.
In another example, a temperature sensor may sense a user’s
body temperature and increase or decrease a heating level
supplied by one or more of heating pads 170, 172.

[0092] Sensor 160 may extend away from first foam layer
136 and through sensor recess 180 formed in second foam
layer 138 so that sensor 160 may contact the user’s face and
skin. The sensor may be mounted on a flexible substrate so
that 1t can flex and achieve close contact with the skin for
optimal performance. In the i1llustrative embodiment 1n FIG.
18, sensor 160 may be positioned 1n bottom-right portion 98.
In some embodiments, sensor 160 may be positioned 1n one
of top-left portion 92, top-right portion 94, or bottom-leit
portion 96. In some embodiments, sensor 160 may be
positioned on first foam layer 136 so that 1t 1s approximately
adjacent to the user’s cheek. Data collected by sensor 160
may be used 1n a dynamic device protocol to modily the
output of the external stimuli1 devices based on the biometric
data received as described 1n further detail below.

[0093] First foam layer 136 may further include one or
more heating pads, such as first heading pad 170 and second
heating pad 172 configured to heat a facial region of the user.
In other embodiments, three or four heating pads may be
used. One or more of the heating pads, such as first heating
pad 170 and second heating pad 172 may be operated
independently or simultaneously by processor 190. For
example, heating pads 170, 172 may be controlled to
increase or decrease the heat output. In some embodiments,
heating pads 170, 172 may have at least two diflerent
heating levels. In the preset embodiments described below
and shown in FIGS. 26-28 the heating pads 170, 172 may
have three diflerent heating levels: low, medium, and high.
The low heating level of heating pads 170, 172 may be
approximately 37 degrees Celsius, between 35 and 40
degrees, or between 30 and 45 degrees. The medium heating
level of heating pads 170, 172 may be approximately 40
degrees Celsius, between 35 and 45 degrees, or between 30
and 50 degrees. The high heating level of heating pads 170,
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172 may be approximately 42 degrees Celsius, or between
40 and 30 degrees. For each of the heating levels, the
plurality of lights 62 may i1lluminate a corresponding color
to mdicate to the user the heating level selected.

[0094] In the i1llustrative embodiments 1n FIGS. 18 and 19,
first heating pad 170 and second heating pad 172 may be
arranged substantially symmetrically on first foam layer 136
across first axis 48. First heating pad 170 may be positioned
in bottom-left portion 96 and second heating pad 172 may be
positioned 1n bottom-right portion 98 such that each of the
heating pads 170, 172 target a lower perimeter portion of the
user’s eve. In some embodiments, first heating pad 170 may
be substantially positioned 1n bottom-left portion 96 and
extend into top-lett portion 92, and second heating pad 172
may be substantially positioned 1n bottom-right portion 98
and extend into top-right portion 94. In some embodiments,
two or more heating pads are coupled to first foam layer 136.
In some embodiments, heating pads 170, 172 may be
positioned 1n top-lett and top-right portions 92, 94. In some
embodiments, at least two heating pads may be positioned
on each of the left and right side portions 80, 82. In some
embodiments, heating pads may be positioned in similar
location to other external stimuli such as vibration members
or airbag bladders.

[0095] An illustrative embodiment of a facial wearable
device 10 connected ecosystem 1s shown 1n FIG. 21. Facial
wearable device 10 may be capable of wirelessly connecting
to and communicating with at least one other electronic
device, including but not limited to a physical stimuli device
such as a massage device, or a mobile device. Facial
wearable device 10 may communicate with another device
to share data, such as biometric data collected by sensor 160
or user stored presets. Facial wearable device may also
receive data from other device 1n the ecosystem such as user
inputs from the mobile device, biometric data from another
sensor on a different device, or other therapeutic treatments
being carried out previously or concurrently with a different
device. Facial wearable device 10 may receive data from and
communicate with other devices such as, for example, heart
rate, HRV, respiratory rate, blood oxygen saturation, EEG,
body temperature, physical activity, sleep time, time of
device use, type of device used, speeds used, force levels
applied, attachments used, battery durations, geo location,
gender, and age data.

[0096] Connected physical stimuli devices can be used to
provide physical external stimuli1 when altering a user mind-
body state to other parts of the body. Physical stimuli
devices can be any device capable of providing an external
stimulus to the surface of a user’s body. Physical stimuli
devices can be a wearable garment, a compression device, a
percussive massage device, a vibration therapy device, a
vibration therapy garment, a massage table, a massage
pillow, a massage chair, a muscle stimulator, a blanket, a
watch, a seating cover, or a standing mat.

[0097] Suitable connected physical stimuli devices within
the ecosystem may be, for example, percussive massage
devices, such as those disclosed 1n U.S. Patent App. Pub.
Nos. 2021/0244611, 2021/0022955, and 2020/0352821;

vibration therapy devices, such as those disclosed in U.S.
Patent App. Pub. No. 2021/0128399; electrical muscle

stimulation devices, such as those disclosed in U.S. Pat. No.

10,881,849; percussive massage devices, such as those
disclosed 1n U.S. Patent App. Pub. No. 2021/0401663A1;
pneumatic compression devices, such as those disclosed in
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U.S. Patent App. Pub. No. 2022/024113°/7; or eye massage
devices, such as those disclosed 1n U.S. Provisional Patent
App. No. 63/335,540. Each of the above mentioned patents,
publications, and applications are incorporated herein by
reference 1n their entireties, except for any definitions,
subject matter disclaimers or disavowals, and except to the
extent that the incorporated material 1s inconsistent with the
express disclosure herein, 1n which case the language 1n this
disclosure controls.

[0098] Physical stimuli devices can be a device providing
an external stimulus that 1s at a certain frequency (e.g.,
vibrations per minute), amplitude, or torque. As described
above, physical stimuli devices can be used to provide
physical external stimuli that corresponds to certain physical
protocols, including binaural rhythms, a device to be used,
and specifications of the mechanical motion of the device
(e.g., frequency, amplitude, torque, revolutions per minute,
inflations per minute, percussions per minute, or vibrations
per minute).

[0099] Various embodiments can be implemented, for
example, using one or more computer systems, such as
computer system 400 shown 1n FIG. 22. Computer system
400 can be used, for example, to implement a system for
altering a user mind-body state through external stimuli
described above. For example, computer system 400 can
provide a multi-sensory experience with personalized exter-
nal stimuli (e.g., audio and/or physical stimul1). Computer
system 400 can be any computer capable of performing the
functions described herein.

[0100] Computer system 400 can be any well-known
computer capable of performing the functions described
herein.

[0101] Computer system 400 includes one or more pro-
cessors (also called central processing units, or CPUs), such
as a processor 404. Processor 404 1s connected to a com-
munication infrastructure or bus 406.

[0102] One or more processors 404 can each be a graphics
processing unit (GPU). In an embodiment, a GPU 1s a
processor that 1s a specialized electronic circuit designed to
process mathematically intensive applications. The GPU can
have a parallel structure that 1s eflicient for parallel process-
ing of large blocks of data, such as mathematically intensive
data common to computer graphics applications, images,
videos, etc.

[0103] Computer system 400 also includes user iput/
output device(s) 416, such as monitors, keyboards, pointing
devices, etc., that communicate with communication infra-
structure 406 through user mput/output interface(s) 402.

[0104] Computer system 400 also includes a main or
primary memory 408, such as random access memory
(RAM). Main memory 408 can include one or more levels
of cache. Main memory 408 has stored therein control logic
(1.e., computer soitware) and/or data.

[0105] Computer system 400 can also include one or more
secondary storage devices or memory 410. Secondary
memory 410 can include, for example, a hard disk drive 412
and/or a removable storage device or drive 414. Removable
storage drive 414 can be a floppy disk drive, a magnetic tape
drive, a compact disk drive, an optical storage device, tape
backup device, and/or any other storage device/drive.

[0106] Removable storage drive 414 can interact with a
removable storage unit 418. Removable storage unit 418
includes a computer usable or readable storage device
having stored thereon computer software (control logic)
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and/or data. Removable storage unit 418 can be a floppy
disk, magnetic tape, compact disk, DVD, optical storage
disk, and/any other computer data storage device. Remov-
able storage drive 414 reads from and/or writes to removable
storage unit 418 1n a well-known manner.

[0107] According to an exemplary embodiment, second-
ary memory 410 can include other means, instrumentalities
or other approaches for allowing computer programs and/or
other instructions and/or data to be accessed by computer
system 400. Such means, instrumentalities or other
approaches can include, for example, a removable storage
unit 422 and an interface 420. Examples of the removable
storage unit 422 and the interface 420 can include a program
cartridge and cartridge interface (such as that found in video
game devices), a removable memory chip (such as an
EPROM or PROM) and associated socket, a memory stick
and USB port, a memory card and associated memory card
slot, and/or any other removable storage unit and associated
interface.

[0108] Computer system 400 can further include a com-
munication or network interface 424. Communication inter-
tace 424 enables computer system 400 to communicate and
interact with any combination of remote devices, remote
networks, remote entities, etc. (individually and collectively
referenced by reference number 428). For example, com-
munication interface 424 can allow computer system 400 to
communicate with remote devices 428 over communica-
tions path 426, which can be wired, and/or wireless, and
which can include any combination of LANs, WANSs, the
Internet, etc. Control logic and/or data can be transmitted to
and from computer system 400 via communication path 426.

[0109] In an aspect, a tangible, non-transitory apparatus or
article of manufacture comprising a tangible, non-transitory
computer useable or readable medium having control logic
(software) stored thereon 1s also referred to herein as a
computer program product or program storage device. This
includes, but 1s not limited to, computer system 400, main
memory 408, secondary memory 410, and removable stor-
age units 418 and 422, as well as tangible articles of
manufacture embodying any combination of the foregoing.
Such control logic, when executed by one or more data
processing devices (such as computer system 400), causes
such data processing devices to operate as described herein.

[0110] In some embodiments, computer system 400 may
be included in facial wearable device 10. In some embodi-
ments computer system 400 may be included 1n an external

device such as a mobile phone, tablet, or the other devices
shown 1n FIG. 21.

[0111] Exemplary Method of Heart Rate Control

[0112] According to some embodiments, the actuation of
one or more of the vibration members 140, 142, 144, 146,
148, 150, 152, 154 may provide haptic physical feedback to
a user to aid the user to achieve a desired heart rate. For
example, the user may have an elevated heart rate due to
anxiety, and wish to lower their heart rate to help feel
relaxed. Facial wearable device 10 may control one or more
of vibration members 140, 142, 144, 146, 148, 150, 152, 154
at a determined pulse rate based on the heart rate of the user
received at the sensor 160. The determined pulse rate may
have an upper treatment limit of about 60 pulses per minute
and a lower treatment limit of about 24 pulses per minute.
In some embodiments, the upper treatment limit may be
about 120 pulses per minute and the lower treatment limait
may be about 10 pulses per minute. In some embodiments,
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the upper treatment limit may be about 80 pulses per minute
and the lower treatment limit may be about 20 pulses per
minute. In some embodiments, the upper treatment limit
may be about 100 pulses per minute and the lower treatment
limit may be about 40 pulses per minute.

[0113] Facial wearable device 10 may operate one or more
of the vibration members 140, 142, 144, 146, 148, 150, 152,
154 1n pairs, such that a vibration member 140, 142, 148,
150 positioned in the upper side portion 88 1s paired with a
vibration member 144, 146, 152, 154 in the lower side
portion 90. Further, pairs of vibration members (140/144,
142/146) on leit side 80 may be paired with pairs of
vibration members (150/1354), 148/152) on right side 82. For
example, first vibration member 140 and sixth vibration
member 150, positioned 1n top-left portion 92 and top-right
portion 94 respectively, may be paired with third vibration
member 144 and eighth vibration member 154, positioned in
bottom-leit portion 96 and bottom-right portion 98.

[0114] Paired vibration members may be configured to
operate at different intensity levels such that the vibration
member 140, 142, 148, 150 1n the upper side portion 88
pulse at a greater intensity than the vibration member 144,
146, 152, 154 1n the lower side portion 90, or vice versa. In
addition, the pairs of vibration members may pulsate
sequentially such that the vibration member 140, 142, 148,
150 1n the upper side portion 88 pulses before the vibration
member 144, 146, 152, 154 in the lower side portion 90, or
vice versa. The sequential pulsing and differing intensity
levels between each pair of vibration members may mimic
a sinus rhythm of a human heartbeat.

[0115] The user may select a heart control function of the
facial wearable device 10 for a predetermined treatment
period, such as, for example, fifteen minutes. In other
embodiments, the treatment period may be, for example,
between ten and twenty minutes, between five and twenty-
five minutes, or between one and thirty minutes. Each
treatment pertod may be divided up into a plurality of
smaller dynamic periods where the pulse rate may be
updated based on the heart rate of the user. For a first
dynamic period, sensor 160 may detect the heart rate of the
user. Facial wearable device 10 may operate at least one of
the pairs of vibration members at a first pulse rate equal to
a first percentage of the heart rate of the user. I1 the first pulse
rate 1s determined to be greater than the upper treatment
limat, facial wearable device 10 may operate the at least one
of the pairs of vibration members at the upper treatment limat

(e.g. about 60 pulses per minute). In the illustrative embodi-
ment 1n FIG. 23, the first percentage 1s 100%.

[0116] For a second dynamic period, following the first
dynamic period, sensor 160 may detect the heart rate of the
user and facial wearable device 10 may operate at least one
of the pairs of vibration members at a second pulse rate
equal to a second percentage of the heart rate of the user. If
the second pulse rate 1s determined to be greater than the
upper treatment limait, facial wearable device 10 may operate
the at least one of the pairs of vibration members at the upper
treatment limit (e.g. about 60 pulses per minute). The second
percentage 1s less than the first percentage. For example, the
second percentage may be 97%. Facial wearable device 10
continues to lower the pulse rate by implementing lowering
percentages for following dynamic periods until the treat-
ment period 1s over, a desired heart rate of the user i1s
achieved, or the pulse rate 1s equal to the lower treatment
limit (e.g. about 24 pulses per minute). If the desired heart
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rate of the user 1s achieved before the end of the treatment
period, facial wearable device 10 may maintain a pulse rate
of the vibration members equal to the desired heart rate.

[0117] For example, 1t a user has a heart rate of 88 beats
per minute and wishes to lower their heart rate to 50 beats
per minute, one or more of the pairs of vibration members
140/144, 150/154, 142/146, 148/152 may provide haptic
teedback 1n the first minute of the treatment to mimic a heart
rate of about 60 beats per minute (the upper treatment limait).
I1 in the second minute of the treatment, the user’s heart rate
has dropped to 60 beats per minutes, one or more of the pairs
of vibration members 140/144, 150/154, 142/146, 148/152
may provide haptic feedback to mimic a heart rate of 58
beats per minute (97% of user’s heart rate).

[0118] In another example, 11 a user has a heart rate of 54
beats per minute and wishes to lower their heart rate to 45
beats per minute, one or more of the pairs of vibration
members 140/144, 150/154, 142/146, 148/152 may provide
haptic feedback in the first minute of the treatment to mimic
a heart rate of about 34 beats per minute (100% of user heart
rate). If 1n the second minute of the treatment, the user’s
heart rate has dropped to 49 beats per minutes, the pairs of
vibration members 140/144, 150/154, 142/146, 148/152
may provide haptic feedback to mimic a heart rate of 48
beats per minute (97% of user’s heart rate).

[0119] In another operational mode, facial wearable
device 10 may be configured to increase the heart rate. For
example, the user may have a lowered heart rate due to
sleeping, resting, or otherwise being 1n a relaxed state and
desire to increase their heart rate to become focused or
energized. In the energize or focus operational mode, for a
first dynamic period, sensor 160 may detect the heart rate of
the user. Facial wearable device 10 may operate at least one
of the vibrating pairs at a first pulse rate equal to a first
percentage of the heart rate of the user. If the first pulse rate
1s determined to be lower than the lower treatment limait,
tacial wearable device 10 may operate the at least one of the
vibrating pairs at the lower treatment limit. In the illustrative
embodiment 1n FIG. 23, the first percentage 1s 100%. For a
second dynamic period, sensor may detect the heart rate of
the user and facial wearable device 10 may operate at least
one of the vibrating pairs at a second pulse rate equal to a
second percentage of the heart rate of the user. The second
percentage 1s greater than the first percentage. For example,
the second percentage may be about 103%. Facial wearable
device 10 may continue to increase the pulse rate by using
increasing the percentages for following dynamic periods.

[0120] For example, 11 a user has a heart rate of 40 beats
per minute and wishes to increase their heart rate to 50 beats
per minute, one or more of the pairs of vibration members
140/144, 150/154, 142/146, 148/152 may provide haptic
teedback 1n the first minute of the treatment to mimic a heart
rate of 40 beats per minute. If in the second minute of the
treatment, the user’s heart rate has increased to 44 beats per
minutes, one or more of the pairs of vibration members
140/144, 150/154, 142/146, 148/152 may provide haptic
teedback to mimic a heart rate of 45 beats per minute (103%
of user’s heart rate).

[0121] In some embodiments, the facial wearable device
10 may include five programmable zones such as, for
example, focus, energize, relax, inspire, and sleep. For each
of said programmable zones, the facial wearable device 10
may provide a signal to one or more of vibration members

140, 142, 144, 146, 148, 150, 152, 154 to provide haptic
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teedback within a range of heart rates that correspond to
cach of the programmed zones and user conscious states. In
some embodiments, 1indicia such as a color may be associ-
ated with each programmable zone.

[0122] In some embodiments, a method for providing
heart rate mformation about a user, and/or providing bio-
feedback to the user, may include defining a plurality of
heart rate zones as ranges of beats per minute of the user. In
some embodiments, the zones may be defined by parameters
other than heart rate ranges. In some embodiments, the
method may include determining upper and lower limits for
heart rate zones, and/or associating a color with each of said
heart rate zones. In some embodiments, the method may
include receiving heart rate information from the sensor 160,
and/or providing biofeedback to the user of the facial
wearable device 10 by providing a signal to one or more of
the plurality of vibration members 140, 142, 144, 146, 148,
150, 152, 154 to vibrate 1n a way that that corresponds to
cach of the intended zones and user consciousness states. In
some embodiments, the method may also include initiating
a display or other visual indicia on the facial wearable device
10 or a separate device (e.g., a phone) 1n response to
receiving the heart rate information from the user and/or
providing biofeedback to the user. In some embodiments, a
color of the display or other visual indicia corresponds with
the color associated with one of said heart rate zones.

10123]

[0124] In some embodiments, the actuation of the one or
more vibration members 140, 142, 144, 146, 148, 150, 152,
154 may be configured to mimic a respiration rate of a user,
instead of their heart rate, to aid the user 1n controlling their
respiration rate. In some embodiments, air pump 44 may be
operated to 1ntlate or detlate one or more of the bladders 104,
108, 112, 114, 116, 118, 128, 130 to mimic either a desired
increase or decrease of respiration rate of the user. In some
embodiments, one or more of vibration members 140, 142,
144, 146, 148, 150, 152, 154 may operate concurrently with
one or more of the bladders 104, 108, 112, 114, 116, 118,
128, 130 to mimic either a desired increase or decrease of
respiration rate of the user. In some embodiments, sensor
160 may be configured to detect a respiration rate of the user
and adjust a pulsing operation of the vibration members and
inflation operation of the plurality of bladders to aid the user
in controlling their respiration rate.

[0125] The user may select a respiration control function
of the facial wearable device 10 for a predetermined treat-
ment period, such as, for example, fifteen minutes. In other
embodiments, the treatment period may be, for example,
between ten and twenty minutes, between five and twenty-
five minutes, or between one and thirty minutes. Each
treatment pertod may be divided up into a plurality of
smaller dynamic periods where the inflation rate 1s updated
based on the respiration rate of the user. For a first dynamic
period, sensor 160 may detect the respiration rate of the user.
Facial wearable device 10 may operate at least one of the
pairs of vibration members at a {irst pulse rate and at least
one of the plurality of bladders at a first inflation rate equal
to a first percentage of the respiration rate of the user. For a
second dynamic period, following the first dynamic period,
sensor 160 may detect the respiration rate of the user and
facial wearable device 10 may operate at least one of the
pairs ol vibration members at a second pulse rate and at least
one of the plurality of bladders at a second inflation rate
equal to a second percentage of the respiration rate of the

Exemplary Method of Respiration Rate Control
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user. Facial wearable device 10 continues to increase or
decrease the pulse rate and inflation rate by implementing
increasing or decreasing percentages of the detected respi-
ration rate for following dynamic periods until the treatment
period 1s over or a desired respiration rate of the user 1s
achieved. In some embodiments, facial wearable device 10
may only operate at least one of the pairs of vibration
members at a varying pulse rates related to the respiration
rate of the user over sequential dynamic periods until the
treatment period 1s over or a desired respiration rate of the
user 1s achieved. In some embodiments, facial wearable
device 10 may only operate at least one of the plurality of
bladders at varying inflation rates related to the respiration
rate of the user over sequential dynamic periods until the
treatment period 1s over or a desired respiration rate of the
user 1s achieved.

[0126] In some embodiments, the facial wearable device
10 may include five programmable zones such as focus,
energize, relax, imspire, and sleep. For each of said program-
mable zones, the facial wearable device 10 may provide a
signal to the air pump 44 and valves 70 to inflate and deflate
the plurality of bladders 104, 108, 112, 114, 116, 118, 128,
130 within a range of breathing patterns that correspond to
cach of the programmed zones and user conscious states. In
some embodiments, indicia such as a color may be associ-
ated with each programmable zone.

[0127] In some embodiments, a method for providing
respiration rate information about a user, and/or providing
biofeedback to the user, may include defining a plurality of
respiration rate zones as ranges ol breaths per minute of the
user. In other embodiments, the zones may be defined by
parameters other than respiration rate ranges. In some
embodiments, the method may include determining upper
and lower limits for respiration rate zones, and/or associat-
ing a color with each of said respiration rate zones. In some
embodiments, the method may 1nclude receiving respiration
rate information from the sensor 160 or other device in the
ecosystem shown 1n FIG. 21, and/or providing biofeedback
to the user of the facial wearable device 10 by providing a
signal to the air pump 44 and valves 70 to inflate and deflate
one or more of bladders 104, 108, 112, 114, 116, 118, 128,
130 within a range of breathing patterns that correspond to
cach of the intended zone and user consciousness state. In
some embodiments, the method may also include 1mitiating
a display or other visual indicia on the facial wearable device
10, for example via the first plurality of lights 52, or a
separate device (e.g., a phone) 1n response to receiving the
respiration rate mformation from the user and/or providing
biofeedback to the user. In some embodiments, a color of the
display or other visual indicia corresponds with the color
associated with one of said respiration rate zones.

[0128] Exemplary Device Preset Functions

[0129] In some embodiments, facial wearable device 10
may be configured to provide a plurality of preset functions

to the user using one or more of of vibration members 140,
142, 144, 146, 148, 150, 152, 154, one or more of the

plurality of bladders 104, 108, 112, 114, 116, 118, 128, 130,
and one or more of the heating pads 170, 172. For example,
the facial wearable device 10 may include a relaxation
function, a focus function, and/or a sleep function. In some
embodiments, first button assembly 50 may be used to
toggle between each of the different present functions. As
described above, a short press of first button assembly 50
may activate the first preset (e.g. relaxation), a second short
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press may activate the second preset (e.g. focus), a third
short press may activate the third preset (e.g. sleep), and a
fourth short press may deactivate any preset mode of the
facial wearable device. First plurality of lights 52 may be
configured to indicate the preset selection.

[0130] As will be described 1n more detail below, during
operation of one of the preset functions, second button
assembly 60 may be used to adjust or modity the function-
ality of each of the presets. In the illustrative embodiment
shown 1n FIGS. 10-12, second button assembly 60 may
include two buttons to individually control two functions.
For example, a first button of second button assembly 60
may control the heating level of one or more of heating pads
170, 172, and a second button of second button assembly 60
may control the wvibration intensity of one or more of
vibration members 140, 142, 144, 146, 148, 150, 152, 154.
For example, a short press of the first button of second
button assembly may toggle the heating level of one or more
of heating pads 170, 172 between low, medium, and high. A
short press of the second button of second button assembly
may toggle between a low vibration intensity (low voltage
provided to each of the plurality of vibration members), a
high vibration intensity (high voltage provided to each of the
plurality of vibration members), and a wave pattern control
of the plurality of one or more vibration members as
described above.

[0131] In the each of the preset modes, one or more of the
plurality of vibration members 140, 142, 144, 146, 148, 150,
152, 154, one or more of the plurality of bladders 104, 108,
112, 114, 116, 118, 128, 130, and one or more of the heating
pads 170, 172 may operate concurrently for a predefined
treatment time. In some embodiments, the predefined treat-
ment time 1s approximately fifteen minutes but may be
shortened or extended according to the preference of the
user. In other embodiments, the treatment time may be, for
example, between ten and twenty minutes, between five and
twenty-five minutes, or between one and thirty minutes.

[0132] When the relaxation preset i1s activated, one or
more of the vibration members 140, 142, 144, 146, 148, 150,

152, 154, one or more of bladders 104, 108, 112, 114, 116,
118, 128, 130, and one or more of heating pads 170, 172 may
operate 1n a default mode. For example, the heating pads
170, 172 may operate at a low heating level (e.g. approxi-
mately 37 degrees Celsius), and one or more of the vibration
members 140, 142, 144, 146, 148, 150, 152, 154 may
operate 1n a heart control pattern to aid 1n decreasing the heat
rate of the user, as described above and shown 1n FIGS. 23
and 24. One or more of the bladders 104, 108, 112, 114, 116,
118, 128, 130 may operate 1n an alternating cycle such that
selected bladders inflate at different times. An example
relaxation preset tunction 1s illustratively shown 1n FIG. 26.

[0133] In the illustrative example shown in FIG. 26,
temple bladders 104, 108 may inflate for a first inflation
time, stay inflated for a first hold inflation time, and then
deflate for a first deflation time, followed by center bladders
128, 130 inflating for a second inflation time, staying
inflated for a second hold inflation time, and then deflating
for a second deflation time. The cycle may continue between
the temple bladders 104, 108, and the center bladders 128,
130. The first and second inflation time may be approxi-
mately 5 seconds, the first and second hold inflation time
may be 5 seconds, and the first and second deflation time
may be 5 seconds. The deflation time may be subdivided nto
an active deflation time (e.g. 1.5 seconds of the 5 seconds)
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and a period where the bladders fully deflated (e.g. 3.5
seconds of the 5 seconds). In some embodiments, the
amount of time for each of the first and second inflation
times, first and second hold inflation times, and first and
second deflation times may be shorter or longer than 5
seconds and different from one another. For example, the

inflation, hold, and/or deflation times may be 1, 2, 3, 4, 5, 6,
7, 8, 9, or 10 seconds.

[0134] At any time during operation of the relaxation
preset, the heat level of the one or more heating elements
170, 172 may be changed. As shown in FIG. 26, for
example, a first press of the first button second button
assembly 60 may change the heat level from low to medium.
A second press of the first button of second button assembly
60 may change the heat level from medium to high. A third
press of the first button of second button assembly 60 may
switch ofl the heating function. A fourth press of the first
button of second button assembly 60 may reactivate the
heating function at the low heat level (default). The vibration
function may also be changed during operation of the
relaxation preset. As shown in FIG. 26, for example, a first
press of the second button of second button assembly 60
may switch off the heart rate control function of the vibration
members. A second press of the second button of second
button assembly 60 may reactivate the heart level control of
the vibration members (default).

[0135] When afocus preset 1s activated, one or more of the
vibration members 140, 142, 144, 146, 148, 150, 152, 154,
one or more of the bladders 104, 108, 112, 114, 116, 118,
128, 130, and one or more of the heating pads 170, 172 may
operate 1 a default mode. For example, the heating pads
170, 172 may operate at a medium heating level (e.g.
approximately 40 degrees Celsius), and the one or more
vibration members 140, 142, 144, 146, 148, 150, 152, 154

may operate 1 a wave pattern as described above, and the
plurality of bladders 104, 108, 112, 114, 116, 118, 128, 130
may operate in an alternating cycle such that selected
bladders inflate at different times. An example focus preset
function 1s illustratively shown in FIG. 27.

[0136] In the illustrative example shown 1n FIG. 27, one or
more center bladders may inflate for a first inflation time,
stay inflated for a first hold inflation time, and then deflate
for a first deflation time. Then one or more eye bladders 112,
114, 116, 118 may inflate for a second inflation time, stay
inflated for a second hold inflation time, and then deflate for
a second deflation time. Then one or more temple bladders
104, 108 may inflate for a third inflation time, stay intlated
for a third hold inflation time, and then deflate for a third
deflation time. The cycle may continue between the one or
more center bladders 128, 130, the one or more eye bladders
112, 114, 116, 118, and the one or more temple bladders 104,
108 for the selected treatment time. The first, second, and
third inflation times may be approximately 4 seconds, the
first, second, and third hold inflation times may be approxi-
mately 4 seconds, and the first, second, and third deflation
times may be approximate 4 seconds. The deflation time
may be subdivided into an active deflation time (e.g. 1.5
seconds of the 4 seconds) and a period where the bladders
tully deflated (e.g. 2.5 seconds of the 4 seconds). In some
embodiments, the amount of time for each of the first,
second, and third inflation times, first, second, and third hold
inflation times, and first, second, and third deflation times
may be shorter or longer than 4 seconds and different from
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one another. For example, the inflation, hold, and/or defla-
tion times may be 1, 2, 3,4, 5,6, 7, 8, 9, or 10 seconds.
[0137] At any time during operation of the focus preset,
the heat level of the heating elements 170, 172 may be
changed. As shown 1 FIG. 27, for example, a first press of
the first button of second button assembly 60 may change the
heat level from medium to high. A second press of the first
button of second button assembly 60 may switch off the
heating function. A third press of the first button of second
button assembly 60 may reactivate the heating function at
the low heat level. A fourth press of the first button of second
button assembly 60 may change the heat level from low to
medium (default). The wvibration function may also be
changed during operation of the focus preset. As shown 1n
FIG. 27, for example, a first press of the second button of
second button assembly 60 may change the vibration mem-
ber operation from the wave pattern to a constant low
intensity across all vibration members. A second press of the
second button of second button assembly 60 may change the
vibration intensity from low to high. A third press of the
second button of second button assembly 60 may switch off
the vibration function. A fourth press of the second button of
second button assembly 60 may reactivate the vibration
members 1n the wave pattern mode (default).

[0138] When a sleep preset 1s activated, one or more of
vibration members 140, 142, 144, 146, 148, 150, 152, 154,
and one or more of temple bladders 104, 108, may operate
in a default mode. One or more of heating pads 170, 172 may
not be activated by default upon selection of the sleep preset.
For example, one or more of vibration members 140, 142,
144, 146,148, 150, 152, 154 may operate with low vibration
intensity (constant low voltage applied), and one or more of
temple bladders 104, 108 may inflate, hold, and deflate in a
defined pattern. An example sleep preset function 1s 1llus-
tratively shown 1n FIG. 28.

[0139] In the illustrative example shown 1n FIG. 28, one or
more of temple bladders 104, 108 may iflate for a first
inflation time, stay inflated for a first hold inflation time, and
then deflate for a first deflation time. In the illustrative
example, the first inflation time may be approximately 6
seconds, the first hold inflation time may be approximately
6 seconds, and the first deflation time may be approximate
6 seconds. The deflation time may be subdivided into an
active deflation time (e.g. 1.5 seconds of the 6 seconds) and
a period where the bladders fully deflated (e.g. 4.5 seconds
of the 6 seconds). In some embodiments, the amount of time
for each of the inflation time, the hold inflation time, and the
deflation time may be shorter or longer than 6 seconds and
different from one another. For example, the inflation, hold,
and/or deflation times may be 1, 2, 3,4, 5,6, 7,8, 9, or 10
seconds.

[0140] At any time during operation of the sleep preset,
the heat level of one or more heating elements 170, 172 may
be changed. As shown 1n FIG. 28, for example, a {irst press
of the first button of second button assembly 60 may activate
the heating elements 170, 172 to a low heat level (e.g.
approximately 37 degrees Celsius). A second press of the
first button of second button assembly 60 may change the
heat level from low to medium. A third press of the first
button of second button assembly 60 may change the heat
level from medium to high. A fourth press of the first button
of second button assembly 60 may switch off the heating
function (default). The wvibration function may also be
changed during operation of the focus preset. As shown 1n
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FIG. 28, for example, a first press of the second button of
second button assembly 60 may change the vibration inten-
sity from low to high. A second press of the second button
of second button assembly 60 may change vibration member
operation from a constant high intensity to the wave pattern.
A third press of the second button of second button assembly
60 may switch ofl the vibration function. A fourth press of
the second button of second button assembly 60 may reac-
tivate the vibration members at the low vibration intensity

level (default).

[0141] Embodiments of the present disclosure including
sensors may include one or more of the following sensor
types: heart rate sensor, an eye motion sensor, a microphone,
a blood pressure sensor, an electroencephalogram sensor, a
muscle activity sensor, eye motion sensors, blood pressure
sensors, heart rate sensors, an electrocardiography sensor, a
photoplethysmography sensor, an electroencephalograph
sensor, and accelerometer, a pressure sensor, a touch sensor.

[0142] It 1s to be appreciated that the Detailed Description
section, and not any other section, 1s itended to be used to
interpret the claims. Other sections can set forth one or more
but not all exemplary aspects as contemplated by the inven-
tor(s), and thus, are not intended to limit this disclosure or
the appended claims 1n any way.

[0143] While this disclosure describes exemplary aspects
for exemplary fields and applications, 1t should be under-
stood that the disclosure 1s not limited thereto. Other aspects
and modifications thereto are possible, and are within the
scope and spirt of this disclosure. For example, and without
limiting the generality of this paragraph, aspects are not
limited to the software, hardware, firmware, and/or entities
illustrated 1n the figures and/or described herein. Further,
aspects (whether or not explicitly described herein) have
significant utility to fields and applications beyond the
examples described herein.

[0144] Aspects have been described herein with the aid of
functional building blocks illustrating the implementation of
specified functions and relationships thereof. The boundar-
1ies of these functional building blocks have been arbitrarily
defined herein for the convenience of the description. Alter-
nate boundaries can be defined as long as the specified
functions and relationships (or equivalents thereof) are
appropriately performed. Also, alternative aspects can per-
form functional blocks, steps, operations, methods, etc.
using orderings diflerent than those described herein.

[0145] References herein to “one aspect,” “an aspect,” “an
example aspect,” or similar phrases, indicate that the aspect
described can include a particular feature, structure, or
characteristic, but every aspect can not necessarily include
the particular feature, structure, or characteristic. Moreover,
such phrases are not necessarily referring to the same aspect.
Further, when a particular feature, structure, or characteristic
1s described 1n connection with an aspect, 1t would be within
the knowledge of persons skilled in the relevant art(s) to
incorporate such feature, structure, or characteristic into
other aspects whether or not explicitly mentioned or
described herein. Additionally, some aspects can be
described using the expression “coupled” and “connected”
along with their derivatives. These terms are not necessarily
intended as synonyms for each other. For example, some
aspects can be described using the terms “connected” and/or
“coupled” to indicate that two or more elements are 1n direct
physical or electrical contact with each other. The term
“coupled,” however, can also mean that two or more ele-
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ments are not 1n direct contact with each other, but yet still
co-operate or interact with each other.

[0146] The breadth and scope of this disclosure should not
be limited by any of the above-described exemplary aspects,
but should be defined only 1n accordance with the following
claims and their equivalents.

1. A facial wearable device for providing external stimuli
to a user comprising:

a foldable frame:

a flexible layer coupled to a proximal side of the foldable
frame, wheremn the flexible layer 1s configured to
couple to a facial area of the user;

an airbag layer disposed between the foldable frame and
the flexible layer and coupled with the foldable frame,
the airbag layer comprising a plurality of inflatable
bladders configured to provide pressure to the facial
area of the user;

a plurality of heating pads coupled to the flexible layer
and configured to provide heat to the facial area of the
user;

a plurality of vibrating motors directly coupled to and
disposed within the flexible layer and configured to
provide vibration to the facial area of the user; and

a sensor coupled to the flexible layer and configured to
detect biometric data of the user,

wherein at least one of the plurality of inflatable bladders,
the plurality of heating pads, and the plurality of

vibrating motors are configured to be controlled based
on the biometric data.

2. The facial wearable device of claim 1, further com-
prising a communication unit configured to communicate
with a separate device configured for providing feedback
based on the biometric data to the user.

3. The facial wearable device of claim 1, wherein the
foldable frame comprises a left frame pivotably coupled to
a right frame with a hinge, and the hinge i1s configured to
pivot around a first axis.

4. The facial wearable device of claim 3, the device
further comprising:
a top edge, a bottom edge, and a nose bridge having an
apex running across the bottom edge;

a left side and a night side divided by the first axis,

wherein a second axis runs across a width of the device
perpendicular to the first axis, wherein the second axis
1s located at a height haltway between the top edge of
the device, where the first axis 1ntersects the top edge
of the device, and between the bottom edge at the apex
of the nose bridge of the device, where the first axis
intersects the apex;

an upper side and a lower side divided by the second axis;
and

wherein the device includes top-left, top-right, bottom-
left, and bottom-right portions divided by the first axis
and the second axis.

5. The facial wearable device of claim 4, wherein at least
one bladder of the plurality of inflatable bladders 1s disposed
in each of the top-left, top-right, bottom-left, and bottom-
right portions.

6. The facial wearable device of claim 4, wherein at least
one vibrating motor of the plurality of vibration motors is
disposed 1n each of the top-left, top-right, bottom-left, and
bottom-right portions.
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7. The facial wearable device of claam 4, wherein the
plurality of wvibration motors are configured to operate
independently from each other in each of the upper and
lower sides.

8. The facial wearable device of claim 4, wherein a first
heating pad of the plurality of heating pads 1s disposed 1n the
bottom-left portion, and a second heating pad of the plurality
of heating pads 1s disposed 1n the bottom-right portion.

9. The facial wearable device of claim 4, wherein at least
two bladders of the plurality of inflatable bladders and at
least two vibrating members of the plurality of vibrating
motors 1s disposed in each of the top-left and top-right
portions.

10. The facial wearable device of claim 4, wherein at least
one bladder of the plurality of intlatable bladders, at least
one vibrating member of the plurality of vibrating motors,
and at least one heating pad of the plurality of heating pads
1s disposed 1n each of the lower bottom-leit and bottom-right
portions.

11. A method of providing external stimuli to a user with
a facial wearable device, the method comprising;:

coupling the facial wearable device to the user’s facial
area, the device comprising;:

a plurality of intlatable bladders,
a plurality of heating pads,
a plurality of vibrating motors, and

a sensor configured to detect biometric data of the user,

selecting an operational mode for the device, the opera-
tional mode comprising a first external stimuli and a
second external stimuli;

activating a first external stimuli, the first external stimuli
comprising actuation of one type of actuator compris-
ing one of the plurality of inflatable bladders, the
plurality of heating pads, and the plurality vibrating
motors;

activating a second external stimuli, different from the
first external stimul1 but from the same type of actuator,
the second external stimuli comprising actuation of a
different one of the plurality of inflatable bladders, the
plurality of heating pads, and the plurality vibrating
motors.

12. The method of claim 11, wherein the facial wearable
device further comprises

a top edge, a bottom edge, and a nose bridge having an
apex running across the bottom edge;

a left side and a right side divided by a first axis,

wherein a second axis runs across a width of the device
perpendicular to the first axis, wherein the second axis
1s located at a height haltway between the top edge of
the device, where the first axis 1ntersects the top edge
of the device, and between the bottom edge at the apex
of the nose bridge of the device, where the first axis
intersects the apex;

a upper side and a lower side divided by the second axis;
and

wherein the device includes top-left, top-right, bottom-

left, and bottom-right portions divided by the first axis
and the second axis.

13. The method of claim 12, wherein activating the {first
external stimuli comprises inflating a first bladder of the
plurality of inflatable bladders 1n a least one of the top-leit,
top-right, bottom-left, and bottom-right portions, and
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wherein activating the second stimuli comprises nflating

a second bladder of the plurality of inflatable bladders

in a least one of the top-lett, top-right, bottom-left, and

bottom-right portions.

14. The method of claim 12, wherein activating the first
external stimuli comprises inflating at least one bladder of
the plurality of inflatable bladders for a first predetermined
amount of time, and deflating the at least one bladder of the
plurality of inflatable bladders for a second predetermined
amount of time.

15. The method of claim 14, wherein the first predeter-
mined amount of time 1s greater than the second predeter-
mined amount of time.

16. The method of claim 12, wherein activating the first
external stimuli comprises operating at least one vibrating
member of the plurality of vibrating motors disposed 1n the
upper side of the device, and activating the second external
stimuli comprises operating at least one vibrating member of
the plurality of vibrating motors disposed 1n the lower side
of the device.

17. A method of providing external stimuli to a user with
a facial wearable device, the method comprising:

coupling the facial wearable device to the user’s facial

area, the device comprising;:

a heart rate sensor configured to detect heart rate data
of the user,

a first vibrating member disposed in a {first portion of
the device,

a second vibrating member disposed in a second por-
tion of the device that differs from the first portion of
the device;

collecting heart rate data of the user with the heart rate

SeNsor;

pulsating the first vibrating member and the second

vibrating member at a first device pulse rate for a first

period of time, wherein the first device pulse rate 1s
based on the heart rate data of the user:;

pulsating the first vibrating member and the second

vibrating member at a second device pulse rate for a

second period of time after the first period of time,

wherein the second device pulse rate 1s based on the
heart rate data of the user.

18. The method of claim 17, wherein the first vibrating
member vibrates at a first intensity and the second vibrating
member vibrates at a second mtensity different from the first
intensity, and the first vibrating member and the second
vibrating member pulsate 1n a sequential rhythm similar to
a human heart rhythm.

19. The method of claim 17, wherein the first and second
device pulse rates are between a range of about 60 pulses per
minutes and 24 pulses per minutes.

20. The method of claim 17, further comprising operating,
the device 1n a relaxation mode, wherein the second device
pulse rate 1s less than the first device pulse rate.

21. The method of claim 17, further comprising operating,
the device 1n an energize mode, wherein the second device
pulse rate 1s higher than the first device pulse rate.

22. The method of claim 17, further comprising commu-
nicating heart rate data to a separate user device to enable
displaying the heart rate of the user over the first period of
time and the second period of time on the separate user
device.

23. The method of claim 17, further comprising the device
entering an operational mode wherein the first device pulse
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rate 1s equal to the lesser of the heart rate of the user or an
upper limit pulse rate of the device.

24. The method of claim 23, wherein in the operational
mode, the second device pulse rate 1s equal to the lesser of
a first percentage of the heart rate of the user or the upper
limit pulse rate of the device.
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