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energy from an employee. The techniques including determining an amount of energy harvested, and selectively enabling/disabling
one or more electronic user devices based at least in part on the amount of energy harvested. The amount of energy harvested includ-
ing kinetic energy and neural energy. The kinetic energy having been harvested by a kinetic energy system including one or more
kinetic energy harvesting devices that harvest kinetic energy generated by physical activity of an employee. The neural energy hav-
ing been harvested by a neural energy system that includes one or more neural energy harvesting devices that harvest neural energy
generated by neural activity of the employee.



WO 2015/089156 PCT/US2014/069498

SYSTEMS, COMPUTER MEDIUM AND COMPUTER-IMPLEMENTED METHODS
FOR HARVESTING HUMAN ENERGY IN THE WORKPLACE

FIELD OF INVENTION

[0001] The present invention relates generally to workplace wellness and energy
conservation programs, and more particularly to systems, machines, non-transitory computer
readable medium having program instructions stored thereon, and computer-implemented

methods for harvesting human energy.

BACKGROUND OF THE INVENTION

[0002] Organizations (e.g., companies) are often looking for cost-effective and efficient
ways to improve employee safety, health and wellness. In some instances, organizatiéns employ
workplace wellness programs to facilitate healthy lifestyles. A workplace wellness program can
include, for example, organizational policies, facilities, and activities designed to encourage
healthy behavior in the workplace and at home. Organizations taking part in a wellness program
often provide facilities and information that support healthy lifestyles such as health literature,
on-site fitness facilities, on-site medical clinics, on-site kitchens and eating areas, on-site healthy
food offering and so forth. Organizaﬁons’ wellness programs often involve a variety of activities,
such as health fairs, health education classes, exercise classes, medical/health screenings, health
coaching, weight management programs, injury prevention programs, fitness programs, and the
like. In some instances, Organizations’ wellness programs include organizational policies
designed to facilitate a healthy work environment, such as allowing flex time for exercise,

offering financial and other incentives for participation, and so forth.

[0003] It is believed that workplace wellness programs lead to a “culture of health” within a
workplace that helps to prevent injury and sickness, while providing a positive impact on
workforce biometric health behaviors, employee performance, and other work factors. For
example, workplace wellness programs are often associated with reductions of health risks (e.g.,
reduced health risk associated Withl body mass index (BMI), blood pressure (BP), and body fat

percentage) and improved work factors (e.g., improved job satisfaction, stress management,
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work engagement, and productivity). Moreover, workplace wellness programs can provide a
positive financial benefit for organizations. For example, companies can experience reductions in
medical costs due to medical risks/conditions avoided as a result of workplace wellness
programs, as well as revenue increases attributable to the improved work factors (e.g., increases

productivity due to improved health, reduced stress, and the like).

[0004] In addition to improving employee health, wellness and safety, organizations are
often looking for ways to operate in an energy efficient manner. This can include, for example,
updating their infrastructure such as replacing energy inefficient devices with newer, more
efficient models. Operating in an energy efficient manner can positively impact both the
organization (e.g., by reducing operating costs associated with energy consumption) and the

environment (e.g., by reducing the consumption of natural resources).

[0005] Although techniques have been developed for improving employee health, wellness
and safety, and for operating in an energy efficient manner, obtaining these goals typically
requires organizations to engage in two distinct campaigns — one for wellness and one for energy
efficiency. For example, an organization may institute a workplace wellness program that
provides on-site fitness facilities, and separately institute a campaign to update inefficient areas
of their infrastructure. Although these two approaches can improve aspects of employee wellness
and energy efficiency separately, they still fail to fully leverage the other aspects of the

workplace that can further improve employee wellness and energy efficiency.

SUMMARY OF THE INVENTION

[0006] Applicants have recognized several shortcomings of existing systems and methods for
improving workplace wellness and energy efficiency in the workplace. Applicants have
recognized that although existing systems and methods for improving workplace wellness can
benefit employees, they often lack additional incentives to encourage employees to engage in an
even healthier lifestyle. For example, although an employee may be motivated to attend an after
work fitness program, they may not have any incentive to engage in exercise in their office
throughout the workday. Applicants have also recognized that although existing systems and
methods for improving energy efficiency in the workplace can lead to rteduced power

consumption, they often fail to leverage many of the available resources for improving energy
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efficiency. For example, although many organizations attempt to reduce power consumption by
using energy efficient devices, they fail to leverage power generated by employees, such as
kinetic energy generated as a result of employees’ physical activities and even neural energy
generated by employees’ neural (or brain) activity. The capture of energy (e.g., kinetic and/or
neural energy) generated by humans is referred to herein as “human energy harvesting.” Thus,
applicants have recognized that existing systems and method often fail to provide incentives to
further improve employee health and wellness, and also fail to leverage human energy harvesting
in the workplace that can further improve energy efficiency. Applicants have recognized that
such shortcomings have failed to be addressed by others, and have recognized that such
shortcomings may be addressed by systems and methods that selectively enable and/or disable
user devices based on energy harvested as a result of employee activities (e.g., employee
exercise), and by systems and methods that harvest and use human kinetic and neural energy
generated as a result of employee physical (e.g., kinetic) and neural (e.g., brain) activity. In some
instances, these approaches can be combined to encourage employees to engage in physical
activities that prbmote a healthy lifestyle and generate harvestable energy. In view of the
foregoing, various embodiments of the present invention advantageously provide systems,
machines, non-transitory computer storage medium having program instructions stored thereon,
and computer-implemented methods for encouraging employees to engage in activities

throughout the workday and harvesting human energy generated by the employees.

[0007] In some embodiments, provided is workplace energy harvesting system for harvesting
energy from an employee. The system includes one or more electronic user devices, a human
energy harvesﬁng system, and an energy harvesting control system. The human energy
harvesting system includes a kinetic energy harvesting system having one or more kinetic energy
harvesting devices adapted to harvest kinetic energy generated by physical activity of the
employee. The human energy harvesting system also includes a neural energy harvesting system
having one or more neural energy harvesting devices adapted to harvest neural energy generated
by neural activity of the employee. The energy harvesting control system is adapted to determine
an amount of energy harvested and selectively enable/disable at least one of the one or more
electronic user devices based at least in part on the amount of energy harvested. The amount of
energy harvested can be a sum total of the kinetic energy harvested via the kinetic energy

harvesting system and the neural energy harvested via the neural energy harvesting system.
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[0008] In some embodiments, the kinetic energy system includes a plurality of exercise
devices disposed on a floor of the employee’s office such that the employee can engage a
different exercise device when located at different positions in the office. In certain
embodiments, each of the plurality of exercise devices includes a walking platform such that the
employee can engage a different walking platform when located at different positions in the
office. In some embodiments, each of the plurality of exercise devices is associated with a
different set of one or more electronic user devices, and operation of a set of electronic user
devices is based at least in part on an amount of energy harvested as a result use of the associated

exercise device.

[0009] In certain embodiments, the energy harvesting control system is adapted to enable a
set of electronic devices associated with an exercise device when an amount of energy harvested
as a result of use of the exercise device satisfies an energy threshold value, and/or disable the set
of electronic devices associated with the exercise device when the amount of energy harvested as

a result of use of the exercise device does not satisfy the energy threshold value.

[0010] In some embodiments, selectively enabling/disabling one or more electronic user
devices based at least in part on the amount of energy harvested includes determining whether
the amount of energy harvested satisfies an energy threshold amount, enabling at least one of the
one or more electronic user devices in response to determining that the amount of energy
harvested satisfies the energy threshold, and/or disabling at least one of the one or more
electronic user devices in response to determining that the amount of energy harvested does not
satisfy the energy threshold amount. In certain embodiments, the energy threshold amount can be

modified by the employee.

[0011] In certain embodiments, the one or more eléctronic user devices include a first set of
one or more electronic user devices associated with a first energy threshold amount and a second
set of one or more electronic user devices associated with a second energy threshold amount, and
selectively enabling/disabling one or more electronic user devices based at least in part on the
amount of energy harvested includes the following: determining whether the amount of energy
harvested satisfies the first energy threshold amount, enabling the first set of one or more

electronic user devices in response to determining that the amount of energy harvested satisfies
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the first energy threshold amount, and/or disabling the first set of one or more electronic user
devices in response to deteﬁnining that the amount of energy harvested does not satisfy the first
energy threshold amount. The process further includes determining whether the amount of
energy harvested satisfies the second energy threshold amount, enabling the second set of one or
more electronic user devices in response to determining that the amount of energy harvested
satisfies the second energy threshold amount, and/or disabling the second set of one or more
electronic user devices in response to determining that the amount of energy harvested does not

satisfy the second energy threshold amount.

[0012] In some embodiments, the kinetic energy system includes a piezoelectric transducer
adapted to harvest power generated by a hip-flexor of the employee and/or a fitness/exercise
device. In certain embodiments, the neural energy system includes a neural headset including

one or more neural energy transducers adapted to be disposed about a head of the employee.

[0013] In certain embodiments, the system includes an energy storage device, and the energy
harvesting control system is adapted to provide for storing at least a portion of the energy
harvested in the energy storage device when the energy harvested is not required to power an
electronic user device, and to at least partially power an electronic user device using energy
stored by the energy storage device. In some embodiments, the system includes a connection to
an electrical power grid, and the energy harvesting control system is adapted to at least partially
power an electronic user device using energy provided via the electrical power grid. In certain
embodiments, the system includes an energy storage device and an alternative energy source,
and the energy harvesting control system is adapted to at least partially power an electronic user
device simultaneously using at least two of the following: energy stored by the energy storage
device, energy currently being provided by the human energy harvest system, and energy

provided by the alternative power source.

[0014] In some embodiments, the system includes an energy harvest user interface that is
adapted to display metrics for energy harvested and status information for the one or more

electronic user devices, and a coaching avatar.

[0015] In certain embodiments, provided is a system for harvesting human energy from an

employee. The system includes a human energy harvesting system arnd an energy harvesting
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control system. The human energy harvesting system includes one or more kinetic energy
harvesting devices adapted to harvest kinetic energy generated by physical activity of the
employee. The one or more kinetic energy devices include a plurality of walking platforms
disposed on a floor of the employee’s office such that the employee can engage a different
walking platform when located at different positions in the office. A walking platform is adapted
to harvest kinetic energy generated by the employee when walking on the walking platform. The
energy harvesting control system is adapted to determine an amount of energy harvested via
human energy harvesting system (e.g., the amount of energy harvested includes energy harvested
via the plurality of walking platforms) and to selectively enable/disable one or more electronic

user devices based at least in part on the amount of energy harvested.

[0016] In some embodiments, the system includes one or more neural energy harvesting
devices adapted to harvest neural energy generated by neural activity of the employee. In certain
embodiments, selectively enabling/disabling one or more electronic user devices based at least in
part on the amount of energy harvested includes determining whether the amount of energy
harvested satisfies an energy threshold amount, enabling at least one of the one or more
electronic user devices in response to determining that the amount of energy harvested satisfies
the energy threshold amount, and/or disabling at least one of the one or more electronic user
devices in response to determining that the amount of energy harvested does not satisfy the

energy threshold amount.

[0017] In certain embodiments, the energy harvesting control system is adapted to determine
whether an amount of energy generated by use of a walking platform satisfies a walking platform
energy threshold amount, enable at least one of one or more electronic user devices associated
with the walking platform in response to determining that the amount of energy generated by use
of the walking platform satisfies the walking platform energy threshold amount, and/or disable at
least one of one or more electronic user devices associated with the walking platform in response
to determining that the amount of energy generated by use of the walking platform does not

satisfy the walking platform energy threshold amount.

[0018] In certain embodiments, provided is a method for harvesting human energy from an

employee. The method includes determining an amount of energy harvested and selectively
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enabling/disabling one or more electronic user devices based at least in part on the amount of
energy harvested. The amount of energy harvested includes an amount of kinetic energy
harvested and an amount of neural energy harvested. The kinetic energy is harvested by a kinetic
energy system including one or more kinetic energy harvesting devices that harvest kinetic
energy generated by physical activity of an employee. The neural energy is harvested by a neural
energy system including one or more neural energy harvesting devices that harvest neural energy

generated by neural activity of the employee.

[0019]  In some embodiments, the kinetic energy system includes a plurality of exercise
devices disposed on a floor the employee’s office such that the employee can engage a different
exercise device when located at different positions in the office. In certain embodiments,
selectively enabling/disabling one or more electronic user devices based at least in part on the
amount of energy harvested includes determining whether the amount of energy harvested
satisfies an energy threshold amount, and enabling at least one of the one or more electronic user
devices in response to determining that the amount of energy harvested satisfies the energy
threshold amount and/or disabling at least one of the one or more electronic user devices in
response to determining that the amount of energy harvested does not satisfy the energy

threshold amount.

[0020] Accordingly, as described herein, embodiments of the system, computer program
instructions and associated computer-implemented methods provide for harvesting human

energy.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] FIG. 1 is a block diagram that illustrates a workplace energy harvesting system in

accordance with one or more embodiments of the present invention.

[0022] FIG. 2A 1s a block diagram that illustrates an office energy harvesting system in

accordance with one or more embodiments of the present invention.

[0023] FIG. 2B 1s a block diagram that illustrates a mobile energy harvesting system in

accordance with one or more embodiments of the present invention.
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[0024] FIGS. 3A and 3B illustrate office environments including an office energy harvesting

system in accordance with one or more embodiments of the present invention.

[0025] FIG. 4 is a flowchart that illustrates a method for enabling/disabling devices based on

human energy harvested in accordance with one or more embodiments of the present invention.

[0026] FIGS. 5A and 5B are flowcharts that illustrate methods for enabling/disabling devices
- based on human energy harvested in accordance with one or more embodiments of the present

invention.

[0027] FIG. 6 illustrates display of an energy harvest status content page in accordance with

one or more embodiments of the present invention.

[0028] FIG. 7 is a flowchart that illustrates a method for powering devices in accordance

with one or more embodiments of the present invention.

[0029] FIG. 8 is a block diagram that illustrates components of an energy harvesting control

system in accordance with one more embodiments of the present invention.

[0030] While the invention is susceptible to various modifications and alternative forms,
specific embodiments of the invention are shown by way of example in the drawings and will be
described in detéil herein. It should be understood, however, that the drawings and detailed
description thereof are not intended to limit the invention to the particular form disclosed, but to
the contrary, are intended to cover all modifications, equivalents, and alternatives falling within

the spirit and scope of the present invention as defined by the appended claims.

DETAILED DESCRIPTION

[0031] Provided herein are embodiments that include workplace energy harvesting systems
and methods that harvest human energy and encourage employees to engage in activities while
working. Harvesting human energy may include capturing energy that is expended by a person
such that it can be repurposed for another use. For example, harvesting energy generated by a
user walking on a freadmill can include capturing the energy generated by the resulting
movement of the belt as the user walks in place on the belt, and using that energy to power

another device, such as a computer, and/or storing that energy in a battery for later use. In some

-8-



WO 2015/089156 PCT/US2014/069498

embodiments, a workplace energy harvesting system includes electronic user devices (e.g., a
computer, a mobile phone, a tablet computer, a laptop computer and/or the like), a human energy

harvesting system, an energy harvesting control system and/or an energy harvest user interface.

[0032] In some embodiments, a human energy harvesting system includes a kinetic energy
harvesting system and/or a neural energy harvesting system. A Kinetic energy harvesting system
may include, for example, one or more kinetic energy harvesting devices that can harvest kinetic
energy generated as a result of physical movement, such as movement induced by a person (e.g.,
an employee) during exercise or other physical activity. A kinetic energy harvesting device may
include, for example, a treadmill, an elliptical machine, a stair climber, a stationary bicycle,
and/or other fitness/exercise equipment. A kinetic energy device may include, for example, a
piezoelectric transducer that can harvest kinetic energy generated as a result of movement. In
some embodiments, a piezoelectric transducer may be positioned to capture energy expended by
movement when a person engages in physical activity. For example, a piezoelectric transducer
can be positioned at a person’s hip-flexor and/or under their foot to capture energy expended

while they walk or engage in other physical activity.

[0033] A neural energy harvesting system may include, for example, one or more neural
energy harvesting devices, such as one or more a neural energy transducers, that can be used to
harvest neural (or brain) energy. A neural energy harvesting device may include, for example, a
neural headset having one or more neural energy transducers that can be disposed about a
person’s head (e.g., worn on an employee’s head). In some embodiments, a neural headset
provides for the positioning of one or more neural energy transducers about a person’s scalp for

use in harvesting neural energy generated by the person’s brain activity throughout the workday.

[0034] In some embodiments, an energy harvesting control system manages energy
harvesting by selectively enabling/disabling one or more electronic user devices, and/or
managing the distribution of harvested energy to one or more devices of the system. For
example, an energy harvesting control system may selectively enable/disable at least one of the
one or more électronic user devices based at least in part on an amount of energy harvested. As
described herein, an “amount of energy” may be expressed as a rate (e.g., 25 Watts (W)), a

quantity (e.g., 25 Watt-hours), or variants thereof (e.g., an average of 25 Watts per minute). In
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some embodiments, an energy harvesting control system enables one or more electronic devices
when an amount of energy harvested satisfies an energy threshold amount, and/or disable one or
more electronic devices when an amount of energy harvested does not satisfy an energy
threshold amount. In the context of enabling/disabling a device, an energy harvesting control
system may, for example, disable an employee’s tablet computer when it is determined that the
employee’s use of a treadmill results in the harvest of less than a threshold amount of power and
enable the tablet computer when it is determined that the employee’s use of the treadmill results
in the harvest of at least a threshold amount of power. In some embodiments, enabling/disabling
a device includes enabling/disabling one or more features thereof. For example, an energy
harvesting control system may disable a text-messaging feature of an employee’s mobile phone
when it is determined that the employee’s use of the treadmill results in the harvest of less than a
threshold amount of power and enable the text-messaging feature when it is determined that the
employee’s ﬁse of a treadmill results in the harvest of at least threshold amount of power. Such
conditioned based device enablement/disablement provides incentives that encourage employees
to participate in an active lifestyle. For example, an employee may be more likely to walk on a
treadmill for an extended period if they know that the additional activity provides access to

devices and features that may not otherwise be available.

[0035] In some embodiments, a kinetic energy harvesting system includes a plurality of
walking platforms (e.g., treadmills) disposed on the floor of an employee’s office or similar work
space. Each of the walking platforms can be dispbsed in different locations about the workspace
such that the employee can move to different areas of the office while continuing to engage in a
walking exercise. For example, three walking platforms éan be disposed adjacent one another
such that an emﬁloyee can move from one walking station to the next while completing work
duties at each of the respective stations. In such an arrangement, an employee may not be
required to suspend their physical activity simply because they needed to move to a different
location within the office. In some embodiments, each of the walking platforms are associated
with a different set of one or more electronic user devices and enabling/disabling of at least one
of the electronic user devices is based at least in part on the energy hafvested as a result of the
employee walking on the associated walking platform. For example, a computer system disposed
adjacent a first walking platform may be enabled when the employee is walking on the first

walking platform, and a tablet computer provided adjacent a second walking platform may be
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enabled when the employee is walking on the second walking platform.

[0036] In some embodiments, harvested power is used to power one or more electronic user
devices. For example, an energy harvesting control system may direct harvested power to an
employee’s cellular phone to maintain its charge. In some embodiments, harvested power is
stored for later use. For example, an energy harvesting control system may direct harvested
power to an energy storage device, such as a battery. The stored energy may be used at a later
time to power (or at least partially power) one or more electronic user devices. In some
embodiments, an alternative power source, such as an electrical power grid, is used to power one
or more electronic user devices. For example, energy harvesting control system may power one
- or more electronic user devices using the electrical power grid when harvesting energy is not
possible (or practical), and/or when the energy currently being harvested and/or the stored energy
is not sufficient to power an electronic user device. In some embodiments, different energy
sources are used in conjunction with one another (e.g., simultaneously) to provide the power
needed to operate one or more electronic devices. For example, if an electronic user device
requires 20W of power to operate, energy harvesting control system may provide the device with
10W of power from the currently harvested energy (e.g., energy that currently being generated
by an employee’s walking on a walking platform), 5W of power from a battery (e.g., energy that
“was generated by an employee’s walking on the walking platform earlier in the day and stored in
the battery) and SW of power drawn from the electrical power grid. In this instance, for example,
although harvested power is being supplemented by power from the electrical power grid, the

power consumption from the electrical power grid is still reduced by approximately 75%.

[0037] In some embodiments, an energy user interface is provided to communicate
information regarding the harvesting of energy and/or the status of various electronic user
devices. An energy user interface may display, for example, a listing of energy harvest metrics,
such as a current energy harvest rate (e.g., with a breakdown of the energy sources), a current
energy usage rate, an indication of the quantity of energy harvested that day, an average energy
harvested, an indication of the year-to-date energy harvested, and/or the like. An energy user
interface may also display, for example, the status of various electronic user devices that are
enabled/disabled, threshold energy harvest amounts associated with the various devices,

coaching information, and/or the like. Such an interface can be updated in real-time to provide a
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mechanism to encourage employees to engage in physical activity.

[0038] Although certain embodiments are described herein with regard to a work
environment, such as an office, embodiments of the invention can be employed in any variety of
applications. For example, the described systems and methods can be employed in a home
environment for use by a homeowner, in a gym environment for use by gym patrons, and/or the
like. Moreover, although certain embodiments are described in the context of a particular type of
apparatus for the purpose of illustration, other embodiments may include a variety of other
apparatus. For example, although a walking platform (e.g., a treadmill) is used in exemplary
embodiments for the purpose of illustraﬁon, a variety of exercise equipment can be used, such as

an elliptical machine, a stair-stepper, a stationary bike, and/or the like.

[0039] FIG. 1 is a block diagram that illustrates a workplace energy harvesting system
(“system™) 100 in accordance with one or more embodiments of the present invention. In the
illustrated embodiment, system 100 includes a human energy harvesting system 102, an energy
harvesting control system 104, one or more electronic user devices (“electronic user device(s)”)
106, and an energy harvest user interface 108. In the illustrated embodiment, system 100 also
includes one or more energy storage devices (“energy storage device(s)”) 120, and one or more

alternative energy/power sources (“energy source(s)”) 122.

[0040] In some embodiments, human energy harvesting system 102 includes a kinetic energy
harvesting system 112 and/or a neural energy harvesting system 114. Kinetic energy harvesting
system 112 may be employed to harvest kinetic energy generated by a person (e.g., an employee)
110. Neural energy harvesting system 114 may be employed to harvest neural energy generated
by person 110. In some embodiments, kinetic energy harvesting system 112 includes one or
more kinetic energy harvesting devices (“kinetic energy harvesting device(s)”) 116. A kinetic
energy harvesting device 116 may harvest kinetic energy generated as a result of movement,
such as movement by person 110 during exercise or other physical activity. A kinetic energy
harvesting device 116 may include, for example, a treadmill, an elliptical machine, a stair
climber, a stationary bike, and/or other fitness/exercise equipment. In some embodiments, a
kinetic energy harvesting device is disposed on a walking surface. For example, a Kinetic energy

harvesting device 116 may include one or more walking tiles or similar walking surfaces that
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harvest energy from footsteps of one or more persons. Such walking tiles may include those
manufactured by Pavegen Systems, headquartered in London, England. In some embodiments, a
kinetic energy device 116 includes a piezoelectric transducer that harvest kinetic energy
generated as a result of movement. In some embodiments, a piezoelectric transducer may be
positioned to harvest energy generated by movement when a person engages in physical activity.
For example, a piezoelectric transducer is positioned at a hip-flexor of person 110 to capture
kinetic energy generated at the hip-flexor when person 110 walks or engage in other physical
activity. A piezoelectric transducer may be positioned under a foot of person 110 to capture
kinetic energy generated when person 110 walks or engage in other physical activity. For
example, a piezoelectric transducer may be positioned in the sole of a shoe worn by person 110
to capture kinetic energy generated when person 110 walks or engage in other physical activity.
Such a shoe may include the technology described in “Parasitic Power Harvesting in Shoes” by

Kymissis et al., MIT Media Laboratory E15-410, August 1998.

[0041] In some embodiments, neural energy harvesting system 114 includes one or more
neural energy harvesting devices (“neural energy harvesting device(s)”) 118. A neural energy
harvesting device 118 may include, for example, one or more a neural energy transducers, that
harvest neural (or brain) energy generated by person 110. In some embodiments, a neural energy
harvesting device 118 includes a neural headset having one or more neural energy transducers
that can be disposed about the head of person 110. In some embodiments, the headset provides
for the positioning of the one or more neural energy transducers about the scalp of person 110 for
use in harvesting neural (or brain) energy generated by brain activity of person 110 throughout
the workday. Such a headset may include an Emotiv EPOC headset (or a similar headset)
manufactured by Emotiv, of San Francisco, California, or a MindWave headset (or a similar

headset) manufactured by NeuroSky, headquartered in San Jose, California.

[0042] In some embodiments, an energy harvesting control system 104 manages energy
harvesting by selectively enabling/disabling one or more electronic user devices 106, and/or
managing the distribution of harvested energy to one or more devices of system 100. For
example, energy harvesting control system 104 may selectively enable/disable at least one of the
one or more electronic user devices 106 based at least in part on an amount of energy harvested

(e.g., kinetic and/or neural energy harvested). Kinetic energy harvested may include energy
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harvested via kinetic energy harvesting system 112. Neural energy may include energy harvested
via neural energy harvesting system 114. In some embodiments, energy harvesting control
system 104 enables (e.g., powers-on or unlocks) one or more of electronic devices 106 when an
amount of energy harvested satisfies an energy threshold amount, and/or disables (e.g., powers-
off or locks) one or more of electronic devices 106 when an amount of energy harvested does not
satisfy an energy threshold amount. In the context of enabling/disabling a device, energy
harvesting control system 104 may, for example, enable an electronic device 106 (e.g., a tablet
computer) when it is determined that an amount of energy harvested satisfies an energy threshold
amount associated with the electronic device 106 and/or disable the same electronic device 106
when it is determined that an amount of energy harvested does not satisfy the energy threshold
amount associated with the electronic device 106. In some embodiments, enabling/disabling a
device includes enabling/disabling one or more features thereof. For example, energy harvesting
control system 104 may enable one or more features of an electronic device 106 (e.g., a text-
messaging feature of a mobile phone) when it is determined that an amount of energy harvested
satisfies an energy threshold amount associated with the feature and/or disable the one or more
features of the electronic device 106 when it is determined that an amount of energy harvested
does not satisfy the energy threshold amount assoéiated with the feature. Such conditioned based
device enablement/disablement may provide incentives that encourage person 110 to participate
in an active lifestyle. For example, person 110 may be more likely to walk on a treadmill for an
extended period if he/she knows that that the additional activity provides access to devices and
features that may not otherwise be available. A device or feature may be considered to be
“unlocked” when the device or feature is available for use. A device or feature may be
considered to be “locked” when the device or feature is not available for use. In some instances,
a disabled device may be powered-on and locked such that, although the device is powered-on
and operating, certain functionality or features of the device are not available for use. In some
embodiments, a controller provides for controlling a device by regulating power supplied to the
device. For example, a controller may disable a device by turning off power to the device and/or
enable a device by turning on power to the device. In some embodiments, a controller controls
functionality of a device via a control signal that is indicative of a desired state of the device. For
example, a controller may provide for disabling functionality of a device by supplying a disable

control signal to the device. The device may interpret the disable signal and disable functionality
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(e.g., power-off the device or disable one or more features of the device) in accordance with the
disable signal. Similarly, a controller may provide for enabling functionality of a device by
supplying an enable control signal to the device. The device may interpret the enable signal and
enable functionality (e.g., power-on the device or enable one or more features of the device) in
accordance with the enable signal. A controller may include any suitable controlling device, such
as a controller integrated within a device (e.g., an integrated device controller), the user’s

computer, a network server, and/or the like.

[0043] In some embodiments, harvested energy is used to power one or more of electronic
user devices 106. For example, energy harvesting control system 104 may direct power from the
harvested energy to one more of user devices 106 to enable or otherwise power their operation
(e.g., direct harvested power to an employee’s cellular phone to maintain its charge). In some
embodiments, harvested energy is stored for later use. For example, energy hafvesting control
system 104 may direct power from harvested energy to one or more energy storage devices 120.
In some embodiments, an energy storage device includes a battery or similar energy sforage
device. In some émbodiments, particularly where the amount of energy harvested is small (e.g.,
in a micro-harvesting application), an energy storage device can include a highly efficient solid-
state battery, such as a CymbetEnerchip solid-state battery manufactured by Cymbet Corporation
headquartered in Elk River, Minnesota, or a super-capacitor such as a HB series PowerStor
super-capacitor manufactured by Cooper Bussmann headquartered in Cleveland, Ohio. In some
embodiments, the stored energy can be used at a later time to power (or at least partially power)
one or more of electronic user devices 106 or other devices. In some embodiments, one or more
alternative power sources, such as an electrical power grid can be used to power one or more of
electronic user devices 106. For example, energy harvesting control system 104 may provide for
powering one or more of electronic user devices 106 using energy source(s) 122 when harvesting
energy is not possible (or practical), and/or when the currently harvested energy and/or the
energy stored in energy storage device(s) 120 is not sufficient to power one or more of electronic
user devices 106. In some embodiments, different energy sources are used in conjunction with
one another (e.g., simultaneously) to provide the power needed to enable/operate one or more of
electronic device(s) 106. For example, if an electronic user device 106 requires 20W to operate,
energy harvesting control system 104 may provide the device with a combination 10W of power

from the currently harvested energy (e.g., kinetic and/or neural energy that is currently being
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generated by and harvested from person 110), 5W of power from one or more energy storage
device(s) 120 (e.g., kinetic and/or neural energy that was previously generated by person 110 and
stored in energy storage devices 120) and 5W of power drawn from energy source(s) 122 (e.g.,
energy from an electrical power grid). In this instance, for example, although harvested power is
being supplemented by an alternative energy source, the power consumption from the alternative
power source is reduced by approximately 75% (e.g., SW is being drawn from the power grid as

opposed to the 20W required to operate the device).

[0044] In some embodiments, energy harvest user interface 108 communicates information
regarding the harvesting of energy and/or the status of various electronic user devices 106.
Energy harvest user interface 108 may display, for example, a listing of energy harvest metrics,
such as a current energy harvest rate (e.g., with a breakdown of the energy sources), a current
energy usage rate, an indication of the quantity of energy harvested that day, an average energy
harvested, an indication of the year-to-date energy harvested, and/or the like. Energy harvest user .
interface 108 may also display, for example, the status of various electronic user devices 106 that
are enabled/disabled, associated threshold powers needed to enable various devices, coaching
information, and/or the like. Such an interface can be updated in real-time (e.g., within seconds
or a few minutes). Energy harvest user interface 108 may encourage employees to engage in

physical activity.

[0045] FIG. 2A is a block diagram that illustrates an office energy harvesting system (“office
system”) 100a in accordance with one or more embodiments of the present invention. In the
illustrated embodiment, system 100a includes human energy harvesting system 102, energy
harvesting control system 104, electronic user device(s) 106, energy harvest user interface 108,

energy storage device(s) 120, and energy source(s) 122.

[0046] In the illustrated embodiment, energy source(s) 122 includes an electrical power grid
122a. Energy harvesting control system 104 may be electrically coupled to power grid 122a (e.g.,
plugged into a wall-outlet of an office of employee 110 that connects to power grid 122a).
During operation, energy harvesting control system 104 may use power provided by electrical

power grid 122a to fully (or at least partially) power one or more of electronic user devices 106.

[0047] In the illustrated embodiment, energy storages device(s) 120 include one or more
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batteries 120a. Energy harvesting control system 104 may be electrically coupled to one or more
batteries 120a. During operation, energy harvesting control system 104 may use power provided

by one or more batteries 120a to fully (or at least partially) power one or more of electronic user

devices 106.

[0048] In the illustrated embodiment, kinetic energy harvesting device(s) 116 of human
energy harvesting system 102 include one or more piezoelectric devices (“piezoelectric
device(s)”) 202 and one or more fitness/exercise devices (“fitness/exercise device(s)”) 204. In
some embodiments, at least one of the one or more piezoelectric devices 202 are positioned at
the hip-flexor and/or under the foot of employee 110 to capture energy expended when employee
110 walks or engages in other physical activity. For example, a first piezoelectric device may be
positioned at the hip-flexor of employee 110 and/or a second piezoelectric device may be

positioned in the heel of a shoe worn by employee 110.

[0049] In some embodiments, one or more exercise/fitness devices 204 include an
exercise/fitness device that requires a user to expend kinetic energy during use. For example, an
exercise/fitness device 204 may include, for example, a treadmill (e.g., a walking platform), an
elliptical machine, a stair climber, a stationary bike, and/or the like. Embodiments that employ
multiple exercise/fitness devices 204 are described in more detail herein with regard to at least

FIGS. 3A and 3B.

[0050] In the illustrated embodiment, neural energy harvesting device(s) 118 of human
energy harvesting system 102 includes a neural headset 206. Neural headset 206 may include
one or more neural energy transducers physically coupled to a frame that can be worn about the
head/scalp of employee 110. The frame of neural headset 206 may provide for the positioning of
one or more neural energy transducers about a scalp of employee 110 for use in harvesting neural

energy generated by brain activity of employee 110.

[0051] In the illustrated embodiment, one or more electronic user devices 106 include one or
more local electronic user devices (“local electronic user device(s)”) 106a and/or one or more
mobile electronic user devices (“mobile electronic user device(s)”) 106b. In some embodiments,
local electronic user devices 106a include electronic devices that are typically found in an office

environment, such as workstation/desk-top-computer 210. Workstation/computer 210 may
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include for example, a central processing unit (CPU) 210a, a display monitor 210b, a mouse
210c, and/or a keyboard 210d. Although local electronic user devices may be removed from an
office environment with some effort, they are typically associated with a fixed position, such as
within an office, and are not moved frequently (e.g., they are not moved on a daily basis and/or
are not typically carried with an individual on a daily basis). In some embodiments, mobile
electronic devices include portable electronic devices that are typically carried with an
individual. Mobile electronic device(s) 106b may include, for example, a mobile phone (e.g., a

cellular/smart phone) 212, a laptop computer 214, a tablet computer 216, and/or the like.

[0052] FIG. 2B is a block diagram that illustrates a mobile energy harvesting system
(“mobile system™) 100b in accordance with one or more embodiments of the present invention.
In the illustrated embodiment, mobile system 100b includes human energy harvesting system
102, energy harvesting control system 104, electronic device(s) 106, energy harvest user

interface 108, and an energy storage device(s) 120.

[0053] In some embodiments, mobile system 100b does not include exercise/fitness devices
204 as the system is intended to be mobile and, thus, inclusion of traditional stationary
exercise/fitness (e.g., a treadmill, an elliptical machine, a stair climber, stationary bike and/or the
like) may not be practical as it could limit the mobility of the system. Of course, in some
embodiments, an optional connection from energy harvesting control system 104 to
exercise/fitness devices 204 (e.g., a treadmill, an elliptical machine, a stair climber, stationary

bike, and/or the like) may be provided so that mobile system 100b can incorporate such devices
if desired.

[0054] In some embodiments, mobile system 100b does not include local electronic user
devices 106a as the system is intended to be mobile and, thus, inclusion of local electronic user
devices (e.g., a workstation/desktop computer) may not be practical as it could limit the mobility
of the system. Of course, in some embodiments, an optional connection from energy harvesting
control system 206 to local electronic user devices 106a (e.g., a workstation/desktop computer)

may be provided so that mobile system 100b can incorporate such devices if desired.

[0055] In some embodiments, mobile system 100b does not include an alternative power

source 122 as the system is intended to be mobile and, thus, inclusion of an alternative power

-18-



WO 2015/089156 PCT/US2014/069498

source (e.g., including a fixed connection to an electrical grid) may not be practical as it could
limit the mobility of the system. Of course, in some embodiments, an optional connection to an
alternative power source 122 may be provided so that mobile system 100b can be provided with
additional pow'er if needed. For example, if a sufficient amount of energy is not being harvested
to power devices 106 and/or battery 120a is depleted, employee 110 may be able to simply plug
energy harvesting control system 104 into a power outlet connected to the electrical power grid
to obtain power for devices 106 and/or to charge battery 120a. Such a configuration may enable
mobile system 100b to be substantially self-sufficient — requiring minimal physical tethering to

other external/non-mobile devices.

[0056] FIGS. 3A illustrates an office system 100a in accordance with one or more
embodiments of the present invention. In the illustrated embodiment, three fitness/exercise
devices 300 (300a, 300b and 300c) are provided on a floor 302 of an employee’s office 304. In
some embodiments, fitness/exercise devices 300a, 300b and 300c¢ each include a Walkjng
platform (e.g., a treadmill including a belt that circulates about one or more cylindrical drums).
In such an embodiment, placing the walking platforms in different locations about office 304
allows employee 110 to move freely to different areas of office 304 to complete work duties
while walking. Thus, for example, employee 110 may not be required to suspend physical

activity simply because they needed to move to a different location within office 304.

[0057] In some embodiments, a first set of one or more electronic user devices 306a (e.g.,
laptop computer 214) is associated with a first fitness/exercise device 300a, a second set of one
or more electronic user devices 306b (e.g., workstation/desktop-computer 210) is associated with
a second fitness/exercise device 300b, and a third set of one or more electronic user devices 306¢
(e.g., mobile phone 212 and tablet computer 216) is associated with a third fitness/exercise
device 300c. In some embodiments, enabling/disabling of at least one of the electronic user
devices is based at least in part on the energy harvested as a result of the employee using the
associated fitness/exercise device. For example, a first set of one or more electronic user devices
306a (e.g., laptop computer 214) associated with the first walking platform 300a may be enabled
when employee 110 is walking on the first walking platform, a second set of one or more
electronic user devices 306b (e.g., workstation/desktop-computer 210 - including CPU 210a,
display monitor 210b, mouse 210c and keyboard 210d) associated with the second walking
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platform 300b may be enabled when employee 110 is walking on the second walking platforni,
and a third set of one or more electronic user devices 306¢ (e.g., mobile phone 212 and tablet
computer 216) associated with the third walking platform 300c may be enabled when employee
110 is walking on the third walking platform. As a further example, the sets of one or more
electronic user devices 306a, 306b and 306¢ may be disabled when employee 110 is not walking

on the corresponding first, second, or third walking platform.

[0058] In some embodiments, enabling sets of devices associated with a given platform is
based at least in part on whether or not a threshold amount of power is being harvested as a result
of employee 110 using the associated walking platform. For example, the first set of one or more
electronic user devices 306a (e.g., laptop computer 214) associated with the first walking
platform 300a may be enabled for use if an energy threshold amount is 25W, and 35W is being
harvested as a result of the employee 110 walking on the first walking platform 300a. In contrast,
the first set of one or more electronic user devices 306a (e.g., laptop computer 214) associated
with the first walking platform 300a may be disabled if only 15W (less than the energy threshold
amount of 25W) is being harvested as a result of the employee 110 walking on the first walking
platform 300a.

[0059] Although the above embodiment describes three fitness/exercise devices 300 aligned
in parallel with one another, other embodiment may include any number of devices arranged in
any suitable fashion. For example, two, four five, six, or more walking platforms can be provided
about office 304 in any variety of configurations. Although the above embodiment describes
each of fitness/exercise devices 300a, 300b and 300c being a walking platform for the purpose of
illustration, in some embodiments, different types of fitness/exercise device can be used. For
example, fitness/exercise devices 300 can include any combination of a treadmill, an elliptical
machine, a stair climber, stationary bike or other fitness/exercise equipment. That is, for
example, device 300a may be a walking platform, device 300b may be an elliptical machine, and
device 300c may be a stair climber. Such varied types of exercise equipment may allow

employee 110 to engage in different types of exercise while completing his/her work duties.

[0060] FIG. 3B illustrates an office system 100b in accordance with one or more

embodiments of the present invention. In the illustrated embodiment, three fitness/exercise
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devices 300 (300a, 300b and 300c) are provided on a floor 302 of an employee’s office 304. In
some embodiments, each of fitness/exercise devices 300 includes a different type of
fitness/exercise device. For example, first fitness/exercise device 300a may include a walking
platform, second fitness/exercise device 300b may include an elliptical machine, and third
fitness/exercise device 300¢ may include a stair-climber machine. Providing different types of
fitness/exercise devices 300 may allow employee 110 to engage in different types of exercise
while completing their work duties from within office 304. For example, employee may work via
computer 210 (in a first position) from 10:00am to 10:30am while walking on walking platform
(fitness/exercise device 300a), then work via computer 210 (in a second position) from 10:31am
to 11:00am while exercising on the elliptical machine (fitness/exercise device 300b), and then
work via computer 210 (in a third position) from 11:01am to 11:30am while exercising on the

stair climber (fitness/exercise device 300c¢).

[0061] In some embodiments, movement between fitness/exercise devices is facilitated by
adjustable mounting hardware that allows electronic user devices to be repositioned for use as
the user moves from one location to another. For example, display monitor 210b and a tray 314
that supports keyboard 210d and mouse 210¢ may be coupled to a wall 310 of office 304 via one
or more articulating arms 312 that allows the devices to be repositioned for use while employee
110 is using the different exercise equipment. For example, when employee 110 is using the
walking platform (a first fitness/exercise device 300a) arms 312 may enable display monitor
210b and tray 314 (supporting keyboard 210d and mouse 210¢) to be moved. to the left into a
first position (as illustrated by the arrows pointing to the left) such that they are positioned
directly in front of the walking platform. Similarly, when employee 110 is using the stair
climber (a third fitness/exercise device 300c) arms 312 may enable display monitor 210b and
tray 314 (supporting keyboard 210d and mouse 210c¢) to be moved to the right into a third
position (as illustrated by the arrows pointing to the right) such that they are positioned directly

in front of the stair climber.

[0062]  FIG. 4 is a flowchart that illustrates a method 400 for enabling/disabling electronic
user devices based on human energy harvested in accordance with one more embodiments of the

present invention. Method 400 generally includes providing human energy harvesting device(s)
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(block 402), harvesting human energy (block 404) and enabling/disabling electronic user
device(s) based on human energy harvested (block 406).

[0063] In some embodiments, providing human energy harvesting device(s) (block 402)
includes providing one or more kinetic energy harvesting devices 116 and/or providing one or
more neural energy harvesting devices 118. For example, in the context of workplace human
energy harvesting, providing human energy harvesting device(s) may include providing a neural
headset 206 to be worn about the head/scalp of employee 110 to capture neural energy generated
by the employee’s brain activity throughout the workday, providing one or more piezoelectric
devices 202 that are worn by employee 110 to capture energy expended by the person during
exercise or other physical activity throughout the workday, and/or providing one or more
fitness/exercise devices 204 for capturing energy produced by employee 110 during exercise or

other physical activity using the fitness/exercise device(s) 204.

[0064] In some embodiments, harvesting human energy (block 404) includes harvesting
energy that is generated by an employee 110 throughout the workday using the provided human
energy harvesting devices. For example, harvesting human energy may include kinetic energy
harvesting system 112 harvesting kinetic energy expended by employee 110 throughout the
workday (e.g., via exercise or some other form of physical activity) via one or more kinetic
energy harvesting devices 116, Further, harvesting human energy may include neural energy
harvesting system 114 harvesting neural energy generated by brain activity of employee 110
throughout the workday via one or more neural energy harvesting devices 118. Thus, in some
embodiments, harvesting human energy includes human energy harvesting system 102
harvesting kinetic and/or neural energy that is generated by an employee 110 throughout the
workday using one or more kinetic and neural energy harvesting devices 116 and 118. Kinetic
energy harvested may include energy harvested via kinetic energy harvesting system 112 and the
one or more associated kinetic energy devices 116. Neural energy harvested may include energy
harvested via neural energy harvesting system 114 and the one or more associated kinetic energy

devices 118.

[0065] In some embodiments, harvesting human energy (block 404) includes providing

harvested human energy to an energy harvesting control system. For example, energy harvested
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(e.g., kinetic and neural energy harvested) by human energy harvesting system 102 may be
provided to energy harvesting control system 104. In some embodiments, energy harvesting
control system 104 manages the distribution and routing of the harvested energy to devices

within system 100.

[0066] In some embodiments, enabling/disabling electronic user devices based on human
energy harvested (block 406) includes selectively enabling/disabling at least one of the one or
more electronic user devices based at least in part on an amount of energy harvested. In some
embodiments, energy harvesting control system 104 enables one or more of electronic devices
106 when an amount of energy harvested satisfies an energy threshold amount associated with
the one or more of electronic devices 106, and/or disables one or more of electronic devices 106
when an amount of energy harvested does not satisfy an energy threshold amount associated with
the one or more of electronic devices 106. In the context of enabling/disabling a device, energy
harvesting control system 104 may, for example, enable an electronic device 106 (e.g., a tablet
computer) when it is determined that an amount of energy harvested satisfies an energy threshold
amount associated with the electronic device 106 and/or disable the same electronic device 106
when it is determined that an amount of energy harvested does not satisfy the energy threshold
amount associated with the electronic device 106. In some embodiments, enabling/disabling a
device includes enabling/disabling one or more features thereof. For example, energy harvesting
control system 104 may enable one or more features of an electronic device 106 (é.g., a text-
messaging feature of a mobile phone) when it is determined that an amount of energy harvested
satisfies an energy threshold amount associated with the feature and/or disable the one or more
features when it is determined that an amount of energy harvested does not satisfy the energy

threshold amount associated with the feature.

[0067] FIGS. 5A and 5B are flowcharts that illustrate methods 500 and 550 for
enabling/disabling devices based on human energy harvested in accordance with one or more
embodiments of the present invention. Method 500 generally includes fnonitoring energy
harvested via a human energy harvesting system (block 502), determining whether the energy
harvested satisfies an energy threshold (block 504), enabling one or more electronic user devices
if the energy generated/harvested satisfies the energy threshold (block 506) and/or disabling one

or more electronic user devices if the energy harvested does not satisfy the energy threshold
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(block 508), and displaying an energy harvest status (block 510).

[0068] In some embodiments, monitoring energy harvested via a human energy harvesting
system (block 502) includes monitoring an amount of energy harvested by human energy
harvesting system 102. An “amount of energy” may be expressed as a rate (e.g., 25 Watts), a
quantity (e.g., 25 Watt-hours), or variants thereof (e.g., an average of 25 Watts per minute). In
some embodiments, monitoring an amount of energy harvested by human energy harvesting
system 102 includes energy harvesting control system 104 determining an amount of energy
harvested from person 110 by human energy harvesting system 102. The energy harvested may

include a sum of the kinetic energy and/or neural energy harvested.

[0069] In some embodiments, determining an amount of energy harvested from person 110
by human energy harvesting system 102 includes determining an amount of energy that is
harvested for use by an electronic device and/or stored for use at a later time. For example, if
user generates energy at a rate of 20W, with 15W being harvested and used to power a computer
210 and 5W being harvested and stored in energy storage deice 120, it may be determined that
20W of energy is being harvested from person 110. In some embodiments, determining an
amount of energy harvested from person 110 by human energy harvesting system 102 includes
detérmining an amount of energy that is harvested and actually used, e.g., used by an electronic
device or stored for use at a later time. For example, if user generates energy at a rate of 20W,
with 15W being harvested and used to power a computer 210 and OW being stored (e.g., in a
system that does not include an energy storage deice 120), it may be determined that 15W of
energy is being harvested from person 110. In some embodiments, determining an amount of
energy harvested from person 110 by human energy harvesting system 102 includes determining
an amount of energy that is harvested regardless of whether or not it is actually used to power an
electronic device or stored for use at a later time. For example, if user 110 generates energy at a
rate of 20W and the system does not store or use that power, it can be determined that 20W of
energy is being harvested from person 110. Such a determination may be useful, for example, in
a system where it is possible to determine that a user is generating energy, but the infrastructure
of the system does not support using the energy generated (e.g., to power an electronic user

device and/or storing the energy for later use).
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[0070]  In some embodiments, a kinetic energy harvesting device 116 and/or human energy
harvesting system 102 provides an indication of the energy generated by person 110 to energy
harvesting control system 104. In such an embodiment, kinetic energy harvesting devices 116
and/or human energy harvesting system 102 may not transfer the energy generated by person 110
to harvesting control system 104. For example, a kinetic energy harvesting device 116, such as a
treadmill, may measure the energy generated by person 110 walking on the treadmill, determine
that the energy generated is 20W and forward a signal indicative of the 20W of energy generated
to human energy harvesting system 102. Human energy harvesting system 102 may, then,
forward a signal to energy harvesting control system 104 that is indicative'of the 20W of energy
generated. Energy harvesting control system 104 may, then, add the 20W to the amount of
energy harvested. For example, if 1W is being harvested via neural energy harvesting system,
10W is being harvested via a piezoelectric energy harvesting device 202 and/or other
fitness/exercise equipment 204, then energy harvesting control system 104 may determine that
the total energy harvested is 31W (31 W=20W+1W+10W), despite the fact that the 20W is not
being used or stored. That is, an amount of energy harvested may represent a total energy
generated by person 110. Such an embodiment may encourage a person to engage in physical
exercise regardless of whether or not the energy generated is actually used to power an electronic

device or stored for later use.

[0071] In some embodiments, determining whether the energy harvested satisfies an energy
threshold (block 504) includes energy harvesting control system 104 determining whether the
amount of energy harvested from person 110 (determined at block 502) is greater than or equal
toa predetermined energy threshold for one or more electronic user devices. For example, if an
energy threshold value is set to 15W for a set of one or more electronic user device 106 and it is
determined that 20W is being harvested, energy harvesting control system 104 may determine
that the energy harvested satisfies the energy threshold for the set of one or more electronic user
device 106. In contrast, if an energy threshold value is set to 25W for a set of one or more
electronic user device 106 and it is determined that 20W is being harvested, energy harvesting
control system 104 may determine that the energy harvested does not satisfy the energy threshold

for the set of one or more electronic user device 106,
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[0072] In some embodiments, enabling electronic user device(s) (block 506) includes energy
harvesting control system 104 enabling the one or more electronic user devices associated with
the energy threshold value. For example, if computer 210 is associated with an energy threshold
value of 15W, energy harvesting control system 104 may enable computer system 210 in
response to determining that 20W of energy is currently being harvested from person 110. In
some embodiments, enabling an electronic user device includes powering-on the electronic user
device. For example, enabling computer 210 may include simply powering-on computer system
210. In some embodiments, enabling an electronic user device includes enabling one or more
features of the electronic user device. For example, enabling the texting feature of mobile phone
212 may include unlocking the texting feature of mobile phone 212 so that the texting feature
can be used by person 110.

[0073] In some embodiments, disabling electronic user device(s) (block 508) includes energy
harvesting control system 104 disabling the one or more electronic user devices associated with
the energy threshold value. For example, if computer 210 is associated with an energy threshold
value of 25W, energy harvesting control system 104 may disable computer system 210 in
response to determining that 20W of energy is currently being harvested from person 110. In
some embodiments, disabling an electronic user device includes powering-off the electronic user
device. For example, disabling computer 210 may include powering-off computer system 210. In
some embodiments, disabling an electronic user device includes disabling one or more features
of the electronic user device. For example, disabling the texting feature of mobile phone 212
may include locking the texting feature of mobile phone 212 so that the texting feature cannot be

used by person 110.

[0074] In some embodiments, displaying an energy harvest status (block 510) includes
harvesting control system 104 providing for the display information regarding the
generation/harvesting of energy and/or the status of various electronic user devices. For example,
energy harvesting control system 104 may serve an energy harvest status content page for
display via energy harvest user interface 108. FIG. 6 illustrates display of an energy harvest
status content page 600 in accordance with one or more embodiments of the present invention.
Energy harvest status content page 600 may include a listing of energy harvest metrics 602.

Energy harvest metrics 602 may include, for example, a current energy harvest rate (e.g., with a
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breakdown of the energy sources), a current energy usage rate, an indication of the quantity of
energy harvested that day, an average energy harvested, an indication of the year-to-date energy
harvested, and/or the like. Energy harvest status content page 600 may include device
information 604. Device information 604 may include, for example, the status of various
electronic user devices (e.g., enabled/disabled) and the threshold energy harvest amounts
associated with the various devices, and/or the like. In some embodiments, energy harvest
amounts are user selectable (e.g., as indicated by the editable fields for entering the energy
harvest amounts for the mobile phone, the tablet and the texting feature), or fixed (e.g., as
indicated by the lack of an editable field for the computer and the laptop threshold powers). In
some embodiments, energy harvest status content page 600 includes coaching information 606.
Coaching information 606 may include, for example, an animated coaching avatar 606a and/or
written coaching instructions 606b that are intended to encourage and guide an employee to
reach their health and wellness goals. For example, in an effort to get the person 110 to give just
a bit more effort, avatar 606a may speak and/or written coaching instructions 606b may recite,
“You just need to produce 5 more watts to activate your tablet...walk a little faster!”. Such
coaching can help increase the physical activity of person 110 and increase the amount of
harvested power. In some embodiments, energy harvest status content page 600 can be updated

in real-time (e.g., within seconds or a few minutes).

[0075] In some embodiments, the same energy threshold value may be associated with a
plurality of different electronic user devices and/or features thereof. For example, if an energy
threshold value is set to 15W for all of electronic devices 106, then all of electronic user devices
106 may be enabled if it is determined that 20W is currently being harvested, and, in contrast, all
of electronic devices 106 may be disabled if it is determined that only 10W is currently being

harvested.

[0076] In some embodiments, different electronic user devices and/or features are associated
with different energy threshold values. For example, computer 210 may be associated with an
energy threshold value of OW (e.g., it is always enabled), laptop computer 214 may be associated
with an energy threshold value of 15W, mobile phone 212 may be associated with an energy
threshold value of 20W, and tablet computer 216 and the texting feature of mobile phone 212

may be associated with an energy threshold value of 50W. Thus, for example, if it determined
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that SW of energy is currently being harvested, energy harvesting control system 104 may enable
computer 210 and disable laptop computer 214, mobile phone 212, tablet computer 216 and the
texting feature of mobile phone 212. As a further example, if energy harvesting control system
104 determines that 25W of energy is currently being harvested, energy harvesting control
system 104 may enable computer 210, laptop computer 214 and mobile phone 212, and disable
tablet computer 216 and the texting feature of mobile phone 212. As yet another example, if
energy harvesting control system 104 determines that 55W of energy is currently being
harvested, energy harvesting control system 104 may enable all of the electronic user devices
106 and the associated features (e.g., enable computer 210, laptop computer 214, mobile phone

212, tablet computer 216 and the texting feature of mobile phone 212).

[0077] In an embodiment in which different sets of devices are associated with different
energy threshold values, similar techniques to those described in FIG. 5A may be used (e.g., the
techniques described with regard to determining whether energy generated/harvested satisfies an
energy threshold (block 504), enabling an electronic user device (block 506), and disabling an
electronic user device (block 508) may be repeated for each of the different the different energy
threshold values). FIG. 5B is a flowchart that illustrates a method 550 for enabling/disabling
devices based on human energy harvested when different energy threshold values are associated
with different sets of electronic user devices and/or features thereof. Method 550 operates in the
same manner as that of method 500 with the exception of a separate series of steps for
determining whether the different energy threshold values are satisfied (e.g., at block 504a and
504b) and providing distinct steps for enabling/disabling the sets of one or more devices
associated with the respective energy thresholds (e.g., at blocks 506a/508a and 506b/508b). For
example, if computer 210 is associated with a first energy threshold value of OW and laptop
computer 214 and mobile phone 212 are associated with a second energy threshold value of
15W, and energy harvesting control system 104 determines that 5W of energy is currently being
harvested at block 502, energy harvesting control system 104 may determine that the first energy
threshold of OW is satisfied at block 504a, and enable computer 210 at block 506a. Energy
harvesting control system 104 may determine that the second energy threshold of 15W is not
satisfied (block 504b), and disable laptop computer 214 and mobile phone 212 at block 508b.
Although two energy thresholds are provided for the purpose of illustration, any number of

thresholds may be employed. For example, a similar method including assessment and
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enabling/disabling of devices based on four energy thresholds may be provided to provide for the
above descried embodiment in which computer 210 is associated with a first energy threshold
value of OW (meaning it is always active), laptop computer 214 may be associated with a second
energy threshold value of 15W, mobile phone 212 is associated with a third energy threshold
value of 20W, and tablet computer 216 and the texting feature of mobile phone 212 are
associated with a fourth energy threshold value of 50W,

[0078]  Insome embodiments, enabling an electronic user device includes providing power to
the device from a variety of sources. For example, energy harvesting control system 104 may
power one or more electronic user devices using an alternative power source (e.g., using power
from the electrical power grid) when harvesting ‘energy is not possible (or practical), or when the
currently harvested energy and/or the stored energy is not sufficient to power the one or more
clectronic user devices. FIG. 7 is a flowchart that illustrates a method 700 for powering devices
in accordance with one or more embodiments of the present invention. Method 700 generally
includes assessing the energy harvested (block 702), determining whether the energy harvested is
sufficient to power one or more electronic user devices (block 704), and if it is determined that
the energy harvested is sufficient to power one or more electronic user devices, powering the one
or more electronic user devices using the harvested energy, and if it is determined that the energy
harvested is not sufficient to power the one or more electronic user devices, powering the one or

more electronic user devices using an alternative power source (block 708).

[0079] In some embodiments, assessing the energy harvested (block 702) includes
determining an amount of energy currently being harvested for use. In some embodiments,
determining an amount of energy currently being harvested for use includes energy harvesting
control system 104 determining a total amount of energy harvested (e.g., including kinetic and
neural energy currently being harvested) that can be used for powering one or more of electronic
user devices 106. For example, if 1W of neural energy is currently being harvested via neural
energy harvesting system 114 and 20W is currently being harvested via kinetic energy harvesting
system 112, energy harvesting control system 104 may determine that a total of 21W is currently

being harvested from person 110.
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[0080] In some embodiments, determining whether the energy harvested is sufficient to
power one or more electronic user devices (block 704) includes determining whether the total
amount of energy currently being harvested is greater than or equal to the power required to
operate the one or more electronic user devices. For example, if computer 210 requires 10W of
power to operate and laptop computer 214 requires 5W of power to operate and both are enabled,
energy harvesting control system 104 may determine that a total of 15W is required to operate

the devices. In such an embodiment, energy harvesting control system 104 may determine that
| the 20W that is currently being harvested from person 110 is sufficient to power the devices
(e.g., a surplus of 5W exists). If, however, energy harvesting control system 104 determines that
a total of 10W is currently being harvested from person 110, energy harvesting control system
104 may determine that the 10W that is currently being harvested from person 110 is not

sufficient to power the devices (e.g., an additional 5W is needed).

[0081] If it is determined that the energy harvested is sufficient to power one or more
electronic user devices, method 700 may proceed to powering the one or more electronic user
devices using the harvested energy (block 706). For example, energy harvesting control system
104 may provide 15W of the harvested power to computer 210 and laptop computer 214, and

provide for storing the 5W surplus in energy storage device(s) 120 for use at a later time.

[0082] If it 1s determined that the energy harvested is not sufficient to power one or more
electronic user devices, method 700 may proceed to powering the one or more electronic user
devices using an alternative power source (block 708). For example, energy harvesting control
system 104 may use 15W from energy source(s) 122 to power the devices. In some
embodiments, alternative power sources can be used in conjunction with the harvested energy.
For example, where 5W is being harvested, and 2W can be sourced from energy storage
device(s) 120, energy harvesting control system 104 may power the devices using 8W from
energy source(s) 122, the SW that is currently being harvested, and the 2W sourced from energy
storage device(s) 120.

[0083] It will be appreciated that methods 400, 500, 550 and 700 are exemplary
embodiments of methods that may be employed in accordance with techniques described herein.

The methods 400, 500, 550 and 700 may be may be modified to facilitate variations of its
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implementations and uses. The order of the methods 400, 500, 550 and 700 and the operations
provided therein may be changed, and various elements may be added, reordered, combined,
omitted, modified, etc. The methods 400, 500, 550 and 700 may be implemented in software,
hardware, or a combination thereof. Some or all of methods 400, 500, 550 and 700 may be may
be implemented by one or more of the modules/applications described herein and/or may be
executed on one or more devices. For example, energy harvest control module 1010 may be

employed on a single computer/server or multiple computers/servers,

[0084] FIG. 8 is a block diagram that illustrates system 100 and components of an energy
harvesting control system 104 in accordance with one more embodiments of the present
invention. In some embodiments, energy harvesting control system 104 includes a controller
1000 for controlling the operational aspects of energy harvesting control system 104. In some
embodiments, controller 1000 includes a memory 1002, a processor 1004 and an input/output
(I/O) interface v1006. Memory 1002 may include non-volatile memory (e.g., flash memory,
ROM, PROM, EPROM, EEPROM memory), volatile memory (e.g., random access memory
(RAM), static random access memory (SRAM), synchronous dynamic RAM (SDRAM)), bulk
storage memory (e.g., CD-ROM and/or DVD-ROM, hard-drives), or the like. Memory 1002 may
include a non-transitory computer readable storage medium having program instructions 1008
stored thereon that are executable by a computer processor (e.g., processor 1004) to
cause/perform the functional operations (e.g., methods/routines/processes) described herein (e.g.,
with regard to human energy harvesting system 102, energy harvesting control system 104,
and/or electronic user device(s) 106). Program instructions 1008 may include program
instructions modules that are executable by processor 1004 to provide some or all of the
functionality described herein with regard to energy harvesting control system 104. Program
instructions 1008 may include an energy harvest control module 1010 for performing some or all

of the operational aspects of methods 400, 500, 550 and 700.

[0085] Processor 1004 may be any suitable processor(s) capable of executing/berforming
program instructions. Processor 1004 may include a central processing unit (CPU) that carries
out program instructions (e.g., program instructions of module 1010) to perform arithmetical,
logical, and input/output operations of energy harvesting control system 104, including those

described herein. I/O interface 1006 may provide an interface for communication with human
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energy harvesting system 104, electronic devices 106, energy harvesting user interface 108,
energy storage device(s) 120, energy source(s) 122, other I/O device(s) 1012 and/or other
external device(s) 1014. I/O devices 1012 may include, for example, a keyboard, a graphical user
interface, a microphone, a speaker, and/or the like. External devices 1014 may include, for
example, computer devices, network servers, client/user devices, external databases (e.g., an
external wellness database), and/or the like. The various devices may be connected to I/O
interface 1006 via a wired or wireless connection (e.g., via a wired/wireless electronic

communications network).

[0086] In the drawings and specification, there have been disclosed a typical preferred
embodiment of the invention, and although specific terms are employed, the terms are used in a
descriptive sense only and not for purposes of limitation. The invention has been described in
considerable detail with specific reference to these illustrated embodiments. It will be apparent,
however, that various modifications and changes can be made within the spirit and scope of the

invention as described in the foregoing specification,

[0087] As used throughout this application, the word “may” is used in a permissive sense
(i.e., meaning having the potential to), rather than the mandatory sense (i.e., meaning must). The
words “include”, “including”, and “includes” mean including, but not limited to. As used
throughout this application, the singular forms “a”, “an” and “the” include plural referents unless
the content clearly indicates otherwise. Thus, for example, reference to “an element” may
include a combination of two or more elements. Unless specifically stated otherwise, as apparent
from the discussion, it is appreciated that throughout this specification discussions utilizing terms
such as “processing”, “computing”, “calculating”, “determining” or the like refer to actions or
processes of a specific apparatus, such as a special purpose computer or a similar special purpose
electronic processing/computing device. In the context of this specification, a special purpose
computer or a similar special purpose electronic processing/computing device is capable of
manipulating or transforming signals, typically represented as physical electronic or magnetic
quantities within memories, registers, or other information storage devices, transmission devices,
or display devices of the special purpose computer or similar special purpose electronic

processing/computing device.
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CLAIMS

WHAT IS CLAIMED IS:

1. A workplace energy harvesting system for harvesting energy from an employee, the
system comprising:

one or more electronic user devices;

a human energy harvesting system comprising:

a kinetic energy harvesting system comprising one or more kinetic energy
harvesting devices configured to harvest kinetic energy generated by
physical activity of the employee; and

a neural energy harvesting system comprising one or more neural energy
harvesting devices configured to harvest neural energy generated by
neural activity of the employee; and

an energy harvesting control system configured to:

determine an amount of energy harvested, the energy harvested comprising a sum
total of an amount of the kinetic energy harvested via the kinetic energy
harvesting system and an amount of the neural energy harvested via the
neural energy harvesting system; and

selectively enable/disable at least one of the one or more electronic user devices

based at least in part on the amount of energy harvested.

2. The system of claim 1, wherein the kinetic energy system comprises a plurality of
exercise devices disposed on a floor of the employee’s office such that the employee can engage

a different exercise device when located at different positions in the office.

3. The system of claim 2, wherein each of the plurality of exercise devices comprise a
walking platform such that the employee can engage a different walking platform when located

at different positions in the office.

4, The system of claim 2, wherein each of the plurality of exercise devices is associated

with a different set of one or more electronic user devices, and wherein operation of a set of
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electronic user devices is based at least in part on an amount of energy harvested as a result use

of the associated exercise device.

5. The system of claim 4, wherein the energy harvesting control system is configured to
enable a set of electronic devices associated with an exercise device when an amount of energy
generated as a result of use of the exercise device satisfies an energy threshold value, and disable
the set of electronic devices associated with the exercise device when the amount of energy

generated as a result of use of the exercise device does not satisfy the energy threshold value.

6. The system of claim 1, wherein selectively enablihg/disabling one or more electronic user
devices based at least in part on the amount of energy harvested comprises:

determining whether the amount of energy harvested satisfies an energy threshold
amount; and

enabling at least one of the one or more electronic user devices in response to
determining that the amount of energy harvested satisfies the energy threshold, and disabling at
least one of the one or more electronic user devices in response to determining that the amount of

energy harvested does not satisfy the energy threshold amount.

7. The system of claim 6, wherein the energy threshold amount is configured to be modified
by the employee.

8. The system of claim 1, wherein the one or more electronic user devices comprise a first
set of one or more electronic user devices associated with a first energy threshold amount and a
second set of one or more electronic user devices associated with a seéond energy threshold
amount, and wherein selectively enabling/disabling one or more electronic user devices based at
least in part on the amount of energy harvested comprises:

determining whether the amount of energy harvested satisfies the first energy threshold
amount, and

enabling the first set of one or more electronic user devices in response to determining

that the amount of energy harvested satisfies the first energy threshold amount, and disabling the
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first set of one or more electronic user devices in response to determining that the amount of
energy harvested does not satisfy the first energy threshold amount; and

determine whether the amount of energy harvested satisfies the second energy threshold
amount, and

enabling the second set of one or more electronic user devices in response to determining
that the amount of energy harvested satisfies the second energy threshold amount, and disabling
the second set of one or more electronic user devices in response to determining that the amount

of energy harvested does not satisfy the second energy threshold amount.

9. The system of claim 1, wherein the kinetic energy system comprises a piezoelectric

transducer configured to harvest power generated by a hip-flexor of the employee.

10. The system of claim 1, wherein the kinetic energy system comprises a fitness/exercise
device.
11. The system of claim 1, wherein the neural energy system comprises a neural headset

coniprising one or more neural energy transducers configured to be disposed about a head of the

employee.

12. The system of claim 1, further comprising an energy storage device, wherein the energy
harvesting control system is configured to provide for storing at least a portion of the energy
harvested in the energy storage device when the energy harvested is not required to power an
electronic user device, and to at least partially power an electronic user device using energy

stored by the energy storage device.

13.  The system of claim 1, further comprising a connection to an electrical power grid,
wherein the energy harvesting control system is configured to at least partially power an

electronic user device using energy provided via the electrical power grid.
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14.  The system of claim 1, further comprising an energy storage device and an alternative
energy source, wherein the energy harvesting control system is configured to at least partially
power an electronic user device simultaneously using at least two of the following: energy stored
by the energy storage device, energy currently being provided by the human energy harvest

system, and energy provided by the alternative power source.

15. The system of claim 1, further comprising an energy harvest user interface configured to
display metrics for energy harvested and status information for the one or more electronic user

devices, and a coaching avatar.

16. A system for harvesting human energy from an employee, the system comprising:

a human energy harvesting system comprising one or more kinetic energy harvesting
devices configured to harvest kinetic energy generated by physical activity of the
employee, the one or more kinetic energy devices comprising a plurality of
walking platforms disposed on a floor of the employee’s office such that the
employee can engage a different walking platform when located at different
positions in the office, a walking platform configured to harvest kinetic energy
generated by the employee when walking on the walking platform;

an energy harvesting control system configured to:
determine an amount of energy harvested via human energy harvesting system,

the amount of energy harvested comprising an amount of energy harvested
via the plurality of walking platforms; and
selectively enable/disable one or more electronic user devices based at least in

part on the amount of energy harvested.

17.  The system of claim 16, wherein the human energy harvesting system comprises one or
more neural energy harvesting devices configured to harvest neural energy generated by neural

activity of the employee.

18. The system of claim 16, wherein selectively enabling/disabling one or more electronic

user devices based at least in part on the amount of energy harvested comprises:
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determining whether the amount of energy harvested satisfies an energy threshold
amount; and

enabling at least one of the one or more electronic user devices in response to
determining that the amount of energy harvested satisfies the energy threshold amount, and
disabling at least one of the one or more electronic user devices in response to determining that

the amount of energy harvested does not satisfy the energy threshold amount.

19. The system of claim 16, wherein the energy harvesting control system is configured to:

determine whether an amount of energy generated by use of a walking platform satisfies
a walking platform energy threshold amount; and

enable at least one of one or more electronic user devices associated with the walking
platform in response to determining that the amount of energy generated by use of the walking
platform satisfies the walking platform energy threshold amount, and disable at least one of one
or more electronic user devices associated with the walking platform in response to determining
that the amount of energy generated by use of the walking platform does not satisfy the walking

platform energy threshold amount.

20. A computer-implemented method for harvesting human energy from an employee, the
method comprising:
determine an amount of energy harvested, the amount of energy harvested comprising:
an amount of kinetic energy harvested by a kinetic energy system
comprising one or more kinetic energy harvesting devices
configured to harvest kinetic energy generated by physical activity
of an employee; and
an amount of neural energy harvested by a neural energy system
comprising one or more neural energy harvesting devices
configured to harvest neural energy generated by neural activity of
the employee; and
selectively enabling/disabling one or more electronic user devices based at least in part

on the amount of energy harvested.
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21. The method of claim 20, wherein the kinetic energy system comprises a plurality of
exercise devices disposed on a floor the employee’s office such that the employee can engage a

different exercise device when located at different positions in the office.

22, The method of claim 20, wherein selectively enable/disable one or more electronic user
devices based at least in part on the amount of energy harvested comprises:

determining whether the amount of energy harvested satisfies an energy threshold
amount; and ‘

enabling at least one of the one or more electronic user devices in response to

determining that the amount of energy harvested satisfies the energy threshold amount.

23.  The method of claim 22, wherein selectively enable/disable one or more electronic user
devices based at least in part on the amount of energy harvested comprises:

determining whether the amount of energy harvested satisfies an enefgy threshold
amount; and

disabling at least one of the one or more electronic user devices in response to

determining that the amount of energy harvested does not satisfy the energy threshold amount.
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