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PROVIDING A WIRELESS COMMUNICATION DEVICE
INCLUDING AN ENERGY STORAGE DEVICE

l 820

SENSING HEART RATE DATA OF A USER

l 330

CONFIGURING THE WIRELESS COMMUNICATION
DEVICE'S FUNCTIONALITY BASED ON THE SENSED
HEART RATE DATA

FIG. 3
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METHOD AND DEVICE WITH
CUSTOMIZABLE POWER MANAGEMENT

BACKGROUND

[0001] 1.Field

[0002] The present disclosure relates to a method and
device with customizable power management.

[0003] 2. Introduction

[0004] Watch phones have been around for some time and
the form factor has not gained much consumer attention.
Perhaps that is due to the fact that they are not compelling
products, functional and impressive, fail to have highly desir-
able specifications, applications and functions, and because a
user has to hold his or her arm in the air to make a call or use
a headset.

[0005] However, wearable devices and watch phones do
provide use cases, such as minimizing the possibility of leav-
ing ones phone behind, not taking up valuable pocket space,
and appearing to be a secret agent when making a call. Wear-
able devices have excellent use cases, in connection with
health, medical and wellness applications requiring twenty
four hour connectivity.

[0006] There is a need for enabling effective and reliable
power management for wireless communication devices,
including wearable devices that are smart, portable and can
communicate with accessories, such as with sensors config-
ured to monitor users health condition using various tech-
nologies or systems, such as a Personal Area Network (PAN),
Body Area Network (BAN), Near Field Communication
(NFC), Bluetooth or WiFi, for example.

[0007] One of the more important design challenges in
wireless communication devices including wearable devices
is maximizing battery life and managing power use. Now that
“wireless mobility and connectivity” has become a major user
expectation, users demand power longevity in such devices.
As more and more features, computing power, and memory
are packed into wireless communication devices and wear-
able devices, there is a need for enhanced functionality in
such devices, with satisfactory battery life.

[0008] There is also need to reduce the amount of power a
circuit consumes and techniques to effectively manage the
available power using on-device techniques, circuits and sen-
sors.

[0009] There is a further need for methods and devices with
customizable power management, to better manage power to
maintain the usefulness of a device. Thus, there is a need for
improving, customizing and managing battery life in elec-
tronic devices, such as wireless communication devices, such
as cell phones, wearable devices and accessories.

[0010] It would be considered an improvement in the art, if
a wireless communication method and electronic devices
with enhanced power management were developed. There is
yet a further need to provide an intelligent method and device
adapted to provide personalized and reliable battery manage-
ment information to a user. Thus, a method and device with
intelligent or customized power management that addresses
these needs, would be considered an improvement in the art.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] In order to describe the manner in which the above-
recited and other advantages and features of the disclosure
can be obtained, a more particular description of the disclo-
sure briefly described above will be rendered by reference to
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specific embodiments thereof which are illustrated in the
appended drawings. Understanding that these drawings
depict only typical embodiments of the disclosure and are not
therefore to be considered to be limiting of its scope, the
disclosure will be described and explained with additional
specificity and detail through the use of the accompanying
drawings in which:

[0012] FIG. 1 is an exemplary block diagram of a commu-
nication system according to one embodiment.

[0013] FIG. 2 is an exemplary block diagram of a wireless
communication device with customizable power manage-
ment according to one embodiment.

[0014] FIG. 3 is an exemplary block diagram of a wireless
communication method with customizable power manage-
ment according to one embodiment.

[0015] FIG. 4 is an exemplary perspective view of a wire-
less communication device with customizable power man-
agement according to one embodiment.

[0016] FIG. 5is an exemplary block diagram of a wireless
communication customizable power management according
to one embodiment, including a power management module,
sensor module and processor

DETAILED DESCRIPTION

[0017] FIG. 1 is an exemplary block diagram of a system
100 according to one embodiment. The system 100 can
include anetwork 110, a terminal 120, and a base station 130.
The terminal 120 may be a wireless communication device,
such as a wireless telephone, a wearable device, a cellular
telephone, a personal digital assistant, a pager, a personal
computer, a tablet, a selective call receiver, or any other
device that is capable of sending and receiving communica-
tion signals on a network including a wireless network. The
network 110 may include any type of network that is capable
of sending and receiving signals, such as wireless signals. For
example, the network 110 may include a wireless telecom-
munications network, a cellular telephone network, a Time
Division Multiple Access (TDMA) network, a Code Division
Multiple Access (CDMA) network, Global System for
Mobile Communications (GSM), a Third Generation (3G)
network, a Fourth Generation (4G) network, a satellite com-
munications network, and other like communications sys-
tems. More generally, network 110 may include a Wide Area
Network (WAN), a Local Area Network (LAN) and/or a
Personal Area Network (PAN). Furthermore, the network 110
may include more than one network and may include a plu-
rality of different types of networks. Thus, the network 110
may include a plurality of data networks, a plurality of tele-
communications networks, a combination of data and tele-
communications networks and other like communication sys-
tems capable of sending and receiving communication
signals. In operation, the terminal 120 can include a wireless
communication device and/or a wearable device 125 con-
nected as an accessory or as stand alone devices, which com-
municate with the network 110 and with other devices on the
network 110 by sending and receiving wireless signals via the
base station 130, which may also comprise local area, and/or
personal area access points, as detailed more fully herein. The
terminal 120 is shown being in communication with a global
positioning system (GPS) 140 satellite, global navigation
satellite system (GNSS) or the like, for position sensing and
determination. FIG. 2 is an exemplary block diagram of a
wireless communication device 200 configured with an
energy storage device, battery or module 205, such as in the
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terminal 120, for example. The wireless communication
device 200 can include a housing 210, a controller 220
coupled to the housing 210, audio input and output circuitry
230 coupled to the housing 210, a display 240 coupled to the
housing 210, a transceiver 250 coupled to the housing 210, a
user interface 260 coupled to the housing 210, a memory 270
coupled to the housing 210, an antenna 280 coupled to the
housing 210 and the transceiver 250, and a removable sub-
scriber module 285 coupled to the controller 220.

[0018] As shown in FIG. 2, the wireless communication
device 200 further includes a power management module
290, sensor module 292 and processor 294, as described in
more detail below.

[0019] In one embodiment, the module 290 can reside
within in the controller 220, can reside within the memory
270, can be an autonomous module, can be software, can be
hardware, or can be in any other format useful for a module on
a wireless communication device 200.

[0020] The display 240 can be a liquid crystal display
(LCD), a light emitting diode (LED) display, a plasma dis-
play, a touch screen display or any other means for displaying
information. The transceiver 250 may include a transmitter
and/or a receiver. The audio input and output circuitry 230 can
include a microphone, a speaker, a transducer, or any other
audio input and output circuitry. The user interface 260 can
include a keypad, buttons, a touch screen or pad, ajoystick, an
additional display, or any other device useful for providing an
interface between a user and an electronic device. The
memory 270 may include a random access memory, a read
only memory, an optical memory or any other memory that
can be coupled to a wireless communication device.

[0021] In more detail, the wireless communication device
200 shown in FIG. 2, can include: a housing 210; a controller
220 coupled to the housing 210, the controller 220 configured
to control the operations of the wireless communication
device and a power management module 290 configured to:
sense heart rate data of a user; and configure the wireless
communication device’s functionality, based on the sensed
heart rate data, as detailed herein. The device 200 can dra-
matically decrease power consumption, by providing only
desired functions, on demand, based on a real time attribute of
a user. Advantageously, the device 200 can provide a real-
time attribute of a user, which can be used to configure the
functionality of a device and conserve power.

[0022] A block diagram of a wireless communication
method with customizable power management 300, is shown
in FIG. 3. In its simplest form, the method 300 can include:
providing 310 a wireless communication device including an
energy storage device; sensing 320 heart rate data of a user;
and configuring 330 the wireless communication device’s
functionality based on the sensed heart rate data. Advanta-
geously, the sensing step can provide heart rate data of a user,
which can be used to configure the functionality of a wireless
communication device and extend battery life. Advanta-
geously, the method can provide a real-time attribute or “char-
acteristic” of a user, which can be used to configure the
functionality of a device and improve a browsing experience.

[0023] The method 300 can provide customized power
management information, to conserve power.

[0024] The configuring step 330, can include controlling a
user interface based on the heart rate data. For example, if the
heart rate data indicates a heart rate below a certain threshold
a user may want less functionality, resulting in lower power
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drain, and if the heart rate data indicates a heart rate above a
certain threshold the user may want more functionality, as
detailed below.

[0025] The method 300 can provide supplemental sensing
including at least one of body temperature sensing, blood
pressure sensing, glucose sensing, respiratory rate sensing,
sweat sensing, moisture sensing and location sensing. Pro-
viding supplemental sensing can provide health warning
information, such as location information if a warning or
alarm is triggered, information for medical logging or moni-
toring, send alerts to a medical service center or data base,
home or the like. This is discussed in greater detail, in FIG. 5.

[0026] The method 300 can display how much life the
energy storage device has remaining before needing to be
recharged, based on the functionality presently set. The user
can utilize this information to further turn off segments or
functions of the device, if desired. This feature is further
detailed, in connection with FIG. 4.

[0027] The method 300 can include a prompt which can be
set by auser to provide and display options to minimize power
drain, at any time. Thus, a user could choose ways to mini-
mize power drain at any time, or when a battery has reached
a threshold remaining life. For example, display options can
include at least one of: disabling data; enabling airplane
mode; reducing display brightness; restricting application
processor speed; reducing an application update rate;
enabling and disabling wireless connectivity, such as WiFi
and Bluetooth; enabling and disabling location tracking and
disabling an application or segment of a device. As should be
understood, other options are possible.

[0028] The sensing step 320 can include providing a first
condition defining a low user activity range, a second condi-
tion defining a medium user activity range and a third condi-
tion defining a high user activity range, based on the sensed
heart rate data of a user (heart rate attribute or characteristic).
Thus, three ranges can be provided, for providing a low,
medium and high consumption mode, based on the user’s
activity profile or settings, such as heart rate data. For
example, the first condition can include a lower number of
features and functions (ie. because a user may have just awo-
ken oris in a normal resting heart rate condition, such as about
50-70 bpm), than the second condition (ie. when a user is
moderately active or involved in low impact exercising, such
as about 70-170 bpm), and the second condition can be less
feature rich than the third condition, when a user is working
out, for example. The third condition can be high impact
exercising, such as having a heart rate of about 170-180 bpm
(with a feature rich setting). Heart rate ranges can vary based
on a number of factors, such as age, physical condition,
weight, user history, etc. and the settings can be changed in a
number of ways, as detailed herein.

[0029] Inone embodiment, the first, second and third con-
ditions, include first settable features, second settable features
and third settable features, to allow a user to customize a
device as desired. Thus, a user can enhance a browsing expe-
rience, by programming the device.

[0030] Inoneembodiment, the method 300 allows a user to
program a wireless communication device to reduce power
drain. For example, if a user receives a notice or prompt that
there is a certain threshold time of battery life remaining, a
user can turn off unneeded functions or applications, etc. This
can be preset by a user or set real-time after a prompt while in
use.
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[0031] Thus, a user can customize his or her device in any
conventional way, such as by downloading, upgrading from a
site, loading from a memory stick via a USB connection and
the like.

[0032] The method 300 can further include indicating that
a wireless communication device is in a power conserving
mode, thus indicating to a user that the device is running with
alower number of features or applications, to conserve power.
[0033] The method 300 can further include providing a
notification or alarm that a predetermined sensed threshold
has been met. For example, a notification or alarm can be
triggered when a certain high or low threshold heart rate has
been reached, blood pressure, insulin level, a certain medical
condition has been triggered, and other real time user
attributes are sensed. The notification can be indicated locally
to a user, sent remotely to a web site or dispatcher, to a certain
email address, phone number or data base, if appropriately
programmed A user’s location can be indicated as well, to
dispatch public safety personnel, if necessary.

[0034] The method 300 can further include providing a
program which includes a heuristic algorithm that collects
historical user data, so that such information can be used to
configure the wireless communication device’s functionality
based on the collected historical user data. Thus, the device
will learn a user’s behavior and act appropriately, such as be
on when a user is awake, be in a conservation mode when the
user is asleep and provide an optimal number of applications
and functions, when desired.

[0035] As previously stated, in one embodiment, the wire-
less communication device 200 can include: a housing 210; a
controller 220 coupled to the housing 210, the controller 220
configured to control the operations of the wireless commu-
nication device and a power management module 290 con-
figured to: sense heart rate data of a user; and configure the
wireless communication device’s functionality, based on the
sensed heart rate data, as detailed herein. The device 200 can
dramatically conserve power by providing only the desired
functions or applications, on demand when needed, and as
programmed.

[0036] In FIG. 4, the wireless communication device 400
can be in the form of a wearable device 405, such as a wrist
watch, cell phone accessory, wrist band, belt band, head band,
neck band, ankle band, chest band and the like. As should be
understood, other wearable devices are possible.

[0037] Inapreferred embodiment, the wearable device 405
includes a heart rate sensor 410 embedded in a band 415
configured to provide heart rate data of a user and a battery
425. As should be understood, the sensor 410 can be embed-
ded in a wrist-worn device, be a standalone accessory or
integrated into a user’s clothing, and can be placed any where
in proximity to a user’s body, such as near a heart, wrist,
ankle, neck, etc. and can be directly connected or wirelessly
connected to the power management module 290. The power
management module 290 is configured to control a user inter-
face to display options to minimize power drain. The power
management module 290 is adapted and configured to allow
a user to program the wireless communication device any
time, to conserve power.

[0038] The wearable device 405 is couplable to a network
420 via a conventional method, as detailed herein. The wear-
able device 405 includes a housing 425 connectable with the
band 415 with a connector 426, a UI display 430 with inset
area 435 (in phantom), showing a low consumption mode, a
medium consumption mode and a high consumption mode
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440, 445 and 450, being displayed in inset 435, for example.
As should be understood, wireless communication device
400 can be a cell phone, smart phone, portable computing
device, wearable device alone connected to anetwork, or with
wearable device 405 and sensors that can communicate as
accessories, to monitor a user’s health condition using a Per-
sonal Area Network (PAN), Body Area Network (BAN),
Bluetooth or WiFi.

[0039] FIG. 4 provides three exemplary potential ranges,
based on heart rate data and potentially other data or
attributes:

1. Low Power Consumption Mode indicates 70 bpm. Only
limited functions are provided, such as certain calls, SMS and
social networking feeds. Advantageously, when a user is gen-
erally inactive, such as just waking up, so is his or her device.
2. Medium Power Consumption Mode indicates 110 bpm.
More functions are provided, such as certain calls, SMS,
social networking feeds, Bluetooth, fitness applications and
music player.

3. High Power Consumption Mode indicates 140 bpm. Many
functions are provided, Such as calls, SMS, social networking
feeds, Bluetooth, fitness applications, music player and GPS,
WiFi, smart sensors (all sensors are become active), emer-
gency response applications. Advantageously, when a user is
resting, so is the device, and when active, as in mode 2 or 3, so
is his or her device.

[0040] A user can program, customize and choose addi-
tional functions and applications, to improve a browsing
experience, as desired.

[0041] Referring to FIG. 5, an exemplary embodiment of a
wireless communication device including a power manage-
ment module 500 (similar to item 290 in FIG. 2), sensor
module 505 (see item 292) and processor 530 (see item 294),
as described in more detail below. The sensor module 505 can
include a plurality of sensors, such as a first sensor 510, a
second sensor 515, a third sensor, 520 and a fourth sensor 525.
In one embodiment, the first sensor 510 is a heart rate sensor/
monitor, the second sensor 515 is a temperature sensor, the
third sensor 520 in a glucose sensor and the fourth sensor 525
is a blood pressure sensor. The sensors can be embedded in a
common housing of a device and are coupled with the pro-
cessor 530, via wired or wirelessly, as previously detailed.
[0042] The processor530 thus receives at least a sense heart
rate data of a user from the first sensor 510 and configures a
device’s functionality, based on the sensed heart rate data, as
detailed herein. Similarly, the processor 530 can also receive
temperature data, glucose data and blood pressure data from
second, third and fourth sensors 515, 520 and 525. Based on
some or all of this data, a device’s functionality can be con-
figured. Stated differently, based on a sensed attribute or
characteristic) of a user, the functionality of a device can be
configured to best serve that user and the time. The device 200
can also dramatically conserve power by providing only the
desired functions, on demand when needed.

[0043] In more detail, based on the first sensor 510 data,
various measures can be applied to reduce or increase the
functionality of a device and reduce power consumption, as
well. Here is an illustrative example:

Condition 1: Low activity zone ranging from about 50 to 70
bpm (50%-70% of maximum prescribed heart rate zone, for a
certain age and condition of a user).

Conditions 2 and 3: Active activity zone ranging from about
70 to 180 bpm (70%-90% of maximum prescribed heart rate
zone, for a certain age and condition of a user). Advanta-
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geously, when a user is active, so is his or her device and when
a user is inactive so is the device.

Condition 4: Caution Zone at above about 180 bpm (90-100%
of max HR zone) or below a threshold of about 40 bpm.

[0044] Similar measures and features can be taken or uti-
lized for, for example, temperature, glucose, blood pressure,
etc. Various notifications or alerts can be issued, and functions
turned on or off, based on information of alternate sensors, for
enhanced utility. The power management module 500 can:
trigger certain programmed applications or functions based
on a user attribute; and decrease power consumption based on
a real time attribute. Thus, only desired functions are on,
based on a program customized to a user’s desires.

[0045] The program can be loadable and customizable by a
user, by at least one of downloading a software program,
adjusting a setting and inputting information in a profile, for
example. Advantageously, in one use case, a user can load an
application through a USB connection, for example, or down-
load a program to load on a wireless communication device.
Similarly, upgrades and customizations can be loaded in any
customary way.

[0046] Ina preferred embodiment, the program can include
a heuristic predictive algorithm that collects, stores and
aggregates historical information. In one embodiment, the
processor 294 includes a program that can include predicting
future user activity, based on historical information, such as
user activity or usage stored in memory. The sensor module
292 can monitor real time user activity and provide a warning
to the user, that based on the user activity or attribute, the
energy storage device will not make it to the expected next
charge. Advantageously, a user can then take appropriate
measures, such as immediately recharging a battery, take
power reduction action and the like.

[0047] Inoneembodiment, the program can include a heu-
ristic predictive algorithm that collects and stores user activ-
ity or usage information. Correlating user activity and charge
times, allows the program to learn and predict a user’s typical
usage and behavioral habits, based on the collected, stored
and aggregated user behavior. Advantageously, this informa-
tion can help a user manage the functioning of a device during
a day and better manage power consumption.

[0048] Inanother embodiment, when a certain user activity
threshold is reached or sensed by sensor module 292, a user
can be alerted.

[0049] Advantageously, over time the program can provide
typical use and power intelligence based on stored historical
data or as programmed by a user. The user may initially
indicate a certain profile that they feel is indicative of their
expected usage. This can be used by the device while history
is gathered to personalize the usage predictions.

[0050] When a user is expecting to travel, it is anticipated
that the device will learn of the impending trip from a calen-
dar application, for example.

[0051] The devices 200 and 400 and methods 300 and 500
are preferably implemented on a programmed processor.
However, the controllers, flowcharts, and modules may also
be implemented on a general purpose or special purpose
computer, a programmed microprocessor or microcontroller
and peripheral integrated circuit elements, an integrated cir-
cuit, a hardware electronic or logic circuit such as a discrete
element circuit, a programmable logic device, or the like. In
general, any device on which resides a finite state machine
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capable of implementing the flowcharts shown in the figures
may be used to implement the processor functions of this
disclosure.

[0052] While this disclosure has been described with spe-
cific embodiments thereof, it is evident that many alterna-
tives, modifications, and variations will be apparent to those
skilled in the art. For example, various components of the
embodiments may be interchanged, added, or substituted in
the other embodiments. Also, all of the elements of each
figure are not necessary for operation of the disclosed
embodiments. For example, one of ordinary skill in the art of
the disclosed embodiments would be enabled to make and use
the teachings of the disclosure by simply employing the ele-
ments of the independent claims. Accordingly, the preferred
embodiments of the disclosure as set forth herein are intended
to be illustrative, not limiting. Various changes may be made
without departing from the spirit and scope of the disclosure.
In this document, relational terms such as “first,” “second,”
and the like may be used solely to distinguish one entity or
action from another entity or action without necessarily
requiring or implying any actual such relationship or order
between such entities or actions. The terms “comprises,”
“comprising,” or any other variation thereof, are intended to
cover a non-exclusive inclusion, such that a process, method,
article, or apparatus that comprises a list of elements does not
include only those elements but may include other elements
not expressly listed or inherent to such process, method,
article, or apparatus. An element proceeded by “a,” “an,” or
the like does not, without more constraints, preclude the
existence of additional identical elements in the process,
method, article, or apparatus that comprises the element.
Also, the term “another” is defined as at least a second or
more. The terms “including,” “having,” and the like, as used
herein, are defined as “comprising.”

We claim:

1. A wireless communication method, comprising:

providing a wireless communication device including an
energy storage device;

sensing heart rate data of a user; and

configuring the wireless communication device’s func-
tionality based on the sensed heart rate data.

2. The wireless communication method of claim 1,
wherein the configuring step includes controlling a user inter-
face based on the heart rate data.

3. The wireless communication method of claim 1, further
comprising providing supplemental sensing including at least
one of body temperature sensing, blood pressure sensing,
glucose sensing, respiratory rate sensing, sweat sensing,
moisture sensing and location sensing.

4. The wireless communication method of claim 1, further
comprising displaying how many hours the energy storage
device has remaining before needing a recharge.

5. The wireless communication method of claim 1, further
comprising prompting a user with options to minimize power
drain.

6. The wireless communication method of claim 1, further
comprising prompting a user with options to minimize power
drain including at least one of: disabling data; enabling air-
plane mode; reducing display brightness; restricting applica-
tion processor speed; disabling an application; enabling and
disabling wireless connectivity; enabling and disabling loca-
tion tracking and reducing an application update rate.
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7. The wireless communication method of claim 1, further
comprising prompting a user with options to minimize power
drain including at least one of: disabling segments of a wire-
less communication device.

8. The wireless communication method of claim 1,
wherein the sensing step includes providing a first condition,
a second condition and a third condition.

9. The wireless communication method of claim 1,
wherein the sensing step includes providing a first condition,
a second condition and a third condition, wherein the first
condition includes less features than the second condition and
the second condition includes less features than the third
condition.

10. The wireless communication method of claim 1,
wherein the sensing step includes providing a first condition,
a second condition and a third condition, wherein the first
condition includes first settable features, the second condition
includes second settable features and the third condition
includes third settable features.

11. The wireless communication method of claim 1, fur-
ther comprising allowing a user to program a wireless com-
munication device to reduce power drain.

12. The wireless communication method of claim 1, fur-
ther comprising allowing a user to program a wireless com-
munication device to reduce power drain, wherein the pro-
gram is loadable, upgradeable and customizable.

13. The wireless communication method of claim 1, fur-
ther comprising indicating that a wireless communication
device is in a power conserving mode.
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14. The wireless communication method of claim 1, fur-
ther comprising providing a notification that a predetermined
sensed threshold has been met.

15. The wireless communication method of claim 1, fur-
ther comprising providing a program which includes a heu-
ristic algorithm that collects historical user data.

16. A wireless communication device, comprising:

a housing;

a controller coupled to the housing, the controller config-
ured to control the operations of a wireless communica-
tion device; and

a power management module configured to: sense heart
rate data of a user; and

configure the wireless communication device’s function-
ality, based on the sensed heart rate data.

17. The wireless communication device of claim 16,
wherein the power management module is configured to con-
trol a user interface to display options to minimize power
drain.

18. The wireless communication device of claim 16,
wherein the power management module is configured to
allow a user to program the wireless communication device to
reduce power drain.

19. The wireless communication device of claim 16,
wherein the wireless communication device is a wearable
device including a heart rate sensor configured to provide
heart rate data of a user.

20. The wireless communication device of claim 16,
wherein the wireless communication device is couplable to a
network
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