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Pnvs¡cll Acnvrrv MorurroRrNc Sysreur

CROSS-BEFERENCE TO RELATED APPLICATIONS

(01) This application claims the benefit of U.S. Patent Application Serial No.

121963,522, entitled "PHvsrcAL Acrvrrv Morurronrruc SysrEM", filed December 8, 2010,

which is hereby incorporated by reference in its entirety.

FIELD OF THE INVENTION

(02) The invention relates to an exercise system configured to gather and quantify

data related to energy expenditure during physical activity based on one or more

signals generated at one or more pressure sensing nodes associated with one or more

body parts of a user, such as the user's hands and/or feet.

BACKGROUND OF THE INVENTION

(03) Typically, energy expenditure during physical activity is determined based on a

small number of quantified aspects of the physical activity and/or of an individual

performing the physical activity. Those aspects may include, for example, duration of

the physical activity, body weight of the individual, gender of the individual, heart rate

of the individual, and/or age of the individual. As such, energy expenditure determined

by conventional systems lacks accuracy as it is not based on sufficient direct

measurements and is largely estimated based on generalized models.

SUMMARY

(04) One aspect of the disclosure relates to an exercise system configured to gather

and quantify data related to energy expenditure during physical activity, according to

one or more implementations of the invention. The exercise system may include at

least one force sensing node and/or a portable hub, which may be physically separate

and distinct from the sensing node. The force sensing node may be configured to

gather data related to energy expenditure during physical activity, while the portable

hub may be configured to quantify data related to energy expended during physical

activity.

(05) ln exemplary implementations, as described further herein, the force sensing

node may configured to be pos¡tioned at a user's foot and/or hand such that a force

exerted by the user's foot and/or hand is determined by the force sensing node. Such

positioned may be achieved when the force sensing node is integrated with (e.9.,
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permanently or removably) with a wearable item such as, for example, a shoe and/or a

glove. Responsive to force being exerted by the user, the force sensing node may

generate a signal and transmit the signal to the portable hub. The poftable hub may

receive the signal from the force sensing node and process the signal to determined

one or more exercise parameters associated with physical activity. Examples of the

exercise parameters may include, for example, calories burned during physical activity,

duration of physical activity, magnitude of force exerted during physical activity,

distance traveled during physical activity, altitude ascended during physical activity,

comparative information associated with prior physical activity, andior other exercise

parameters.

(06) ln addition to the force sensing node andior the portable hub, according to some

implementat¡ons, the exercise system may include one or more of a computing

platform, a user accessory, external resources, and/or other components, which may

complement and/or include various functionalities attributed herein to the force sensing

node and/or the portable hub, Components of the exercise system, such as the force

sensing node, the portable hub, the computing platform, the user accessory, and/or the

external resources, may be operatively linked via one or more electronic

communication links. For example, such electronic communication links may be

established, at least in part, via a wired or wireless network, which may include the

lnternet, WiFi, LAN, Bluetooth, and/or other communication means. lt will be

appreciated that this is not intended to be limiting, and that the scope of this disclosure

includes implementations in which the force sensing node, the portable huþ, the

computing platform, the user accessory, and/or the external resources are operat¡vely

linked via some other communication media.

(07) As mentioned above, the force sensing node may be configured to gather data

related to energy expenditure during physical activity. The force sensing node may be

integrated into at least one wearable item such that force exerted by at least one body

part wearing the at least one wearable item is exerted on the force sensing node.

Examples of wearable items may include footwear, handwear, and/or other wearable

items. ln one embodiment, the force sensing node integrated into an insole. The

insole may be configured to be received by a shoe such that force exerted by the

bottom of a foot wearing the shoe is exerted on the force sensing node. The force

sensing node may include one or more of at least one force sensor, node
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commun¡cations apparatus, a node identification sensor, a node power supply, one or

more node processors, and/or other components.

(08) The force sensor may be configured to generate a first output signal. The force

sensor may generate the first output signal responsive to force being exerted by at

least one body part of a user on the force sensing node during physical activity. The

first output signal may include information related to force exerted on the force sensing

node. Such information may include or be used to determine magnitude of force,

duration of force, a force magnitude profile as a function of time, a quantity of

compressive forces, and/or other information related to compressive force exerted on

the force sensing node. The output signal generated by the force sensor may be

received and/or utilized by one or more components of the exercise system, as

described further herein. ln some implementations, the force sensor may include an

array of force sensors. However, other apparatus configured for force sensing are

contemplated and within the scope of the invention.

(09) The node communications apparatus may be configured to receive and/or

transmit signals. For example, the node communications apparatus may be configured

to transmit the first output signal generated by the force sensor. Signals may be

transmitted to and/or received from other components of the exercise system such as

the portable hub, the computing platform, the user accessory, the external resources,

and/or other components. As such, the node communications apparatus may include

a wired or wireless transmitter, a wired or wireless receiver, and/or a combined wired

or wireless transmitter and receiver. ln some implementations, the node

communications apparatus may be configured to receive one or more of software

updates, firmware updates, and/or other updates.

(10) The node identification sensor may be configured to identify the force sensing

node one or more components of the exercise system such as the portable hub,

According to some implementations, the node identification sensor may include a

radio-frequency identification device (RFID) and/or other identification apparatus.

ldentifying the force sensing node may include indicating a body part associated with

the force sensing node.

(1 1) The node power supply may be configured to supply electrical power to one or

more components of the force sensing node. By way of non-limiting example, the

node power supply may include a battery, a capacitor, apparatus for receiving

a



wo 20121078718 PCTiUS2O111063678

electrical power from an external source (e.9., a wall socket), and/or other power

supplies. ln some implementations, the node power supply may be rechargeable. ln

one implementation, the node power supply may be recharged via inductive charging.

(12) The node processor(s) may be configured to provide information processing

capabilities in the force sensing node. The node processor may be configured to

execute one or more computer program modules. The one or more computer program

modules may include one or more of a node sensor module, a node communications

module, a data processing module, a node power management module, and/or other

modules.

(13) The node sensormodule may be configured to receive signals (e.9., thefirst

output signal) from the force sensor and/or other signals. ln some implementations,

the node sensor module rnay be configured to timestamp received signals or

information included in received signals.

(14) The node communications module may be configured to control the node

communications apparatus to transmit and/or receive information. ln some

implementations, the node communications apparatus may be controlled to transmit

andlor receive information related to personal exercise and/or other information. Such

information may be transmitted to and/or received from other components of the

exercise system such as the computing platform, the user accessory, the external

resources, and/or other com ponents.

(15) The data processing module may be configured to condition the signals

received by node sensor module (e.9., the first output signal). Such conditioning may

include, for example, conversion between analog to digital, reformatting of signals,

extraction of information from signals, and/or other signal conditioning procedures.

The data processing module may condition signals prior to the signals being

transmitted by the node communications module, according to some implementations.

(16) The node power management module may be configured to manage power

delivered by the node power supply to one or more components of the force sensing

node. ln some implementations, the node power management module may

temporarily discontinue or reduce power being supplied to one or more components of

the force sensing node when those component(s) are not currently in use, such as the

force sensor, the node communications apparatus, the node identification sensor, the

node processor, and/or other components, As such, the node power management
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module may extend the lifetime of the node power supply and/or an individual charge

thereof .

(17) As mentioned above, the portable hub may be configured to quantify data

related to energy expended during physical activity. According to exemplary

implementations, the portable hub may include a small (e,9., handheld) form factor. As

such, the portable hub may be worn by a user such as, for example, on a belt, a

waistband, a lanyard, and/or other method of wearing the portable hub. The portable

hub may be carried by the user, for example, in a pocket, a purse, and/or other method

of carrying the portable hub. The portable hub may include one or more of hub

communications apparatus, a hub identification sensor, a hub geo-location sensor, a

huþ motion sensor, hub display apparatus, a hub user interface, a hub power supply,

hub electronic storage, one or more hub processors, and/or other components.

(18) The hub communications apparatus may be configured to receive and/or

transmit signals. Signals may be transmitted to and/or received from other

components of the exercise system such as the portable hub, the computing platform,

the user accessory, the external resources, and/or other components. For example,

the hub communications apparatus may be configured to receive the first output signal

from the node communications apparatus, The hub communications apparatus may

be configured to transmit information related to the one or more exercise parameters.

As such, the hub communications apparatus may include a wired or wireless

transmilter, a wired or wireless receiver, and/or a combined wired or wireless

transmilter and receiver. ln some ¡mplementations, the hub communications

apparatus may be configured to receive one or more of software updates, firmware

updates, and/or other updates.

(19) The hub identification sensor may be configured to identify the force sensing

node from other force sensing nodes that may be included in the exercise system. The

hub identification sensor may identify the force sensing node in conjunction with the

node identification sensor. ln some implementations, the hub identification sensor may

include a RFID reader andlor other identification apparatus. ldentifying the force

sensing node may include identifying a body part associated with the force sensing

node.

(20) The hub geo-location sensor may be configured to generate a second output

signal related to a geo-location of the portable hub. The second output signal may be
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used to quantify one or more parameters of personal exercise. Such parameters may

include speed, distance traveled, course of travel, and/or other parameters related to a

geo-location of the portable hub. By way of non-limiting example, the hub geo-location

sensor may include a GPS device and/or other device configured to generate signals

related to geo-location.

(21) The hub motion sensor may be configured to generate a third output signal

related to a motion of the portable hub. The third output signal may be used to

quantify one or more parameters of personal exercise. Such parameters may include

acceleration, orientation, and/or other parameters related to a motion of the portable

hub. The hub motion sensor may include, for example, an accelerometer, a MEMS

device, and/or other device configured to generate signal related to motion.

(22) The hub display apparatus may be configured to display, for presentation to a

user, information related to the one or more exercise parameters and/or other

information. Such information may be conveyed by images, icons, video, text,

illumination of a light or LED, and/or other visual indicators. ln some implementations,

the hub display apparatus may be separate from the portable hub and

communicatively coupled with the portable hub. The hub display apparatus may

include one or more of a screen, an LED, and/or other apparatus configured to provide

visual feedback lo a user of the portable hub. According to some implementations, the

hub display apparatus may include a touch screen configured to receive information

from the user.

(23) The hub user interface may be configured to receive information trom the user

and/or provide information to the user. As such, the hub user interface may include

hardware andlor software to facilitate receiving information from the user and/or

providing information to the user. Exemplary hardware may include one or more of

buttons, dials, touch pads, switches, analog sticks, a keypad, and/or other hardware.

ln accordance with some implementations, some or all of the hub user interface may

be provided to the user via the hub display apparatus. ln implementations where the

hub display apparatus includes a touch screen, the user may provide information to the

hub user interface by manipulating the touch screen.

(24) ln some implementations, the hub user interface may be configured to present

user configurable settings to the user. The hub user interface may be configured to

receive selections from the user of values for the user configurable settings. One or
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more user configurable settings may impact the current activity of one or more

components of the portable hub. By way of non-limiting example, the user

configurable settings may active and/or deactivate one or more components of the

portable hub, and/or may configure one or more aspects of operation of the portable

hub. The user configurable settings may be related to personal exercise of a user of

the portable hub. The user configurable settings may be provided to the hub

processor. The user configurable settings may be provided to one or more processors

of other component of the exercise system such as, for example, the computing

platform.

(25) The hub power supply may be configured to supply electrical power to one or

more components of the portable hub. By way of non-limiting example, the hub power

supply may include a battery, a capacitor, apparatus for receiving electrical power from

an external source (e.9., a wall socket), and/or other power supplies. ln some

implementations, the hub power supply may be rechargeable. The hub power supply

may be recharged via inductive charging. ln one implementation, where the hub

communications apparatus includes a USB port or other wired communications port,

the hub communications apparatus may receive electrical power from a component of

the exercise system and/or another source to recharge the hub power supply.

(26) The hub electronic storage may be configured to store information related to

one or more exercise parameters andior other information. The electronic storage may

comprise electronic storage media that electronically stores information.

(27) The hub processor(s) may be configured to provide information processing

capabilities in the portable hub. The hub processor may be configured to execute one

or more computer program modules. The one or more computer program modules

may include one or more of a hub communications module, a hub sensor module, an

exercise analysis module, a hub display module, a clocking module, a calendaring

module, a hub power management module, and/or other modules.

(28) The hub communications module may be configured to control the hub

communications apparatus to transmit and/or receive information. Such information

may be transmitted to and/or received from other components of the exercise system

such as the force sensing node, computing platform, the user accessory, the external

resources, and/or other components. ln some implementations, the hub

communications apparatus may be controlled by the hub communications module to
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receive the first output signal (generated by the force sensor) from the node

communications apparatus. lnformation related to the first output signal, physical

activity of a user, and/or other information may be transmitted to the computing

platform, in accordance with some implementations.

(29) Ihe hub sensor module may be configured to receive signals from one or more

of the hub identification sensor, the hub geo-location sensor (e.9., the second output

signal), the hub motion sensor (e.9., the third output signal), and/or other sensors

included in the portaþle hub, ln some implementations, the hub sensor module may

be configured to timestamp received signals or information included in received

signals.

(30) The exercise analysis module may be configured to determine one or more

exercise parameters. Exercise parameters may be related to physical activity of a user

of the portable hub. Some exercise parameters may be determined based on the first

output signal generated by the force sensor of the force sensing node. Some exercise

parameters may be determined based on the second output signal generated by the

hub geo-location sensor. Some exercise parameters may be determined based on the

third output signal generated by the hub motion sensor. The one or more exercise

parameters may include, for example, magnitude of force exerted on the force sensing

node, duration of force exerted on the force sensing node, a force magnitude profile as

a function of time, a quantity of forces exerted on the force sensing node, completion

level of a prescribed exercise routine, speed, acceleration, distance traveled, course of

travel, and/or other information related to physical activity.

(31) The hub display module may be configured to controlthe hub display

apparatus. Control of the hub display apparatus may include directing the hub display

apparatus to present information related to one or more exercise parameters, force

exerted on the force sensing node, physical activity, and/or other information. Such

information may be conveyed by images, icons, video, text, and/or other visual

indicators. lnformation related to force exerted on the force sensing node may include

magnitude of compressive force exerted on the force sensing node, duration of force

exerted on the force sensing node, a force magnitude profile as a function of time, a

quantity of forces exerted on the force sensing node, and/or other information related

to force exer-ted on the force sensing node. lnformation related to physical activity may

include information related to a prescribed exercise routine, a previously completed
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exerc¡se rout¡ne, an exercise routing of an individual besides the user of the portable

hub, speed, distance traveled, course of travel, andlor other informat¡on related to

personal exercise. ln some implementations, the hub display module may control the

hub display apparatus to indicate an operational state of the force sensing node and/or

the portable hub. Operational states may include "orì", "off", "stand-by", and/or other

operational states.

(32) The clocking module may be configured to provide one or more clocking

functions to the portable hub. Examples of clocking functions may include a clock

function, a timer function, a stopwatch function, an occasion alarm function, and/or

other clocking functions. The clocking functions provided by the clocking module may

be presented to a user via the hub display apparatus and/or the hub user interface.

Clocking functions may be manipulated via the hub user interface.

(33) The calendaring module may be configured to provide calendaring functions to

the portable hub. Examples of calendaring functions may include managing a

calendar associated with the portable hub, managing calendar events, and/or other

calendaring functions. The calendaring functions provided by the calendaring module

may be presented to a user via the hub display apparatus and/or the hub user

interface. Calendaring functions may be manipulated via the hub user interface.

(34) The hub power management module may be configured to manage power

delivered by the hub power supply to one or more components of the portable hub. ln

some implementations, the hub power management module may temporarily

discontinue or reduce power being supplied to one or more components of the portable

hub when those component(s) are not currently in use, such as hub communications

apparatus, the hub identification sensor, the hub geo-location sensor, the hub motion

sensor, the hub display apparatus, the hub user interface, the hub electronic storage,

the hub processor, and/or other components. As such, the hub power management

module may extend the lifetime of the hub power supply andlor an individual charge

thereof .

(35) The computing platform may be configured to communicatively couple to the

portable hub and/or other components of the exercise system. The computing platform

may be configured to receive, transmit, process, and/or store information related to one

or more of physical activity, at least one exercise parameter, force exerted on the force

sensing node, information stored by the hub electronic storage, information and/or
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signals related to one or more components of the force sensing node and/or the

portable hub, and/or other information. Processing of such information may include

analysis, historical tracking, sharing with one or more individuals other than a user of

the portable hub, and/or other processing. The computing platform may be physically

separate and distinct from the force sensing node and/or the portable hub. The

computing platform may include one or more processors configured to execute

computer program modules that provide the functionalities attributed herein to the

computing platform. According to some implementations, the computing platform may

include one or more of a personal computer, a laptop computer, a tablet computer, a

Smart phone, a personal digital assistant (PDA), andlor other computing platforms.

(36) The user accessory may be configured to communicatively couple to the force

sensing node, the portable hub, and/or other components of the exercise system. The

user accessory may be configured to convey information related to one or more of

personal exercise, aspects of a user of the portable hub (e.9., heart rate, temperature,

and/or other aspects), force exerted on the force sensing node, information associated

with the portable hub, and/or other information. The user accessory may be physically

separate and distinct from the force sensing node and/or the portable hub. ln some

implementations, the user accessory may include one or more of a heart rate monitor,

a thermomeler, a device that measures aspects of a user of the portable hub, a wired

headset, a wireless headset, wired headphones, wireless headphones, a device thal

includes a display, and/or other accessories.

(37) The external resources may include sources of information, hosts and/or

providers of interactive content outside of the exercise system, external entities

participating with the exercise system, and/or other resources. ln some

implementations, some or all of the functionality attributed herein to the external

resources may be provided by resources included in the exercise system.

(38) These and other objects, features, and characteristics of the present invention,

as well as the methods of operation and functions of the related elements of structure

and the comþination of parts and economies of manufacture, will become more

apparent upon consideration of the following description and the appended claims with

reference to the accompanying drawings, all of which form a part of this specification,

wherein like reference numerals designate corresponding parts in the various figures.

It is to be expressly understood, however, that the drawings are for the purpose of
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illustration and description only and are not intended as a definition of the limits of the

invention. As used in the specification and in the claims, the singular form of "a", "arì",

and "the" include plural referents unless the context clearly dictates otherwise.

BRIEF DESCRIPTION OF THE DRAWINGS

(39) FlG. 1 illustrates an exercise system configured to gather and quantify data

related to energy expenditure during physical activity, according to one or more

implementatrons of the invention.

(40) FlG.2 illustrates a method for gathering and quantifying data related to energy

expenditure during physical activity, according to one or more implementations of the

invention.

DETAILED DESCRIPTION

(41) FlG. 1 illustrates an exercise system 100 conf igured to gather and quantify data

related to energy expenditure during physical activity, according to one or more

implementations of the invention. The exercise system 100 may include at least one

force sensing node 102 andlor a portable hub 104, which may be physically separate

and distinct from the sensing node 102, The force sensing node 1 02 may be

configured to gather data related to energy expenditure during physical activity, while

the portable hub 104 may be configured to quantify data related to energy expended

during physical activity.

(42) ln exemplary implementations, as described further herein, the force sensing

node 102 may configured to be positioned at a user's foot and/or hand such that a

force exerted by the user's foot and/or hand is determined by the force sensing node

1 02. Such positioned may be achieved when the f orce sensing node 1 02 is integrated

with (e.9., permanently or removably) with a wearable item such as, for example, a

shoe and/or a glove. Responsive to force being exerted by the user, the force sensing

node 102 may generate a signal and transmit the signal to the portable hub 104. The

poftable hub 104 may receive the signal from the force sensing node 102 and process

the signal to determined one or more exercise parameters associated with physical

activity. Examples of the exercise parameters may include, for example, calories

burned during physical activity, duration of physical activity, magnitude of force exerted

during physical activity, distance traveled during physical activity, altitude ascended

during physical activity, comparative information associated with prior physical activity,

and/or other exercise parameters.
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(43) ln addition to the force sensing node 102 andlor the portable hub 104,

according to some implementations, the exercise system '100 may include one or more

of a computing platform 106, a user accessory 108, external resources 1'10, and/or

other components, which may complement and/or include various functionalities

attributed herein to the force sensing node 102 andlor the portable hub 104.

Components of the exercise system 100, such as the force sensing node 102, the

portable hub 104, the computing platform 106, the user accessory 108, andiorthe

external resources 1 
'10, may be operatively linked via one or more electronic

communication links. For example, such electronic communication links may be

establ¡shed, at least in part, via a wired or wireless network, which may include the

lnternet, WiFi, LAN, Bluetooth, and/or other communication means. lt will be

appreciated that this is not intended to be limiting, and that the scope of this disclosure

includes implementations in which the force sensing node 102, the portable hub 104,

the computing platform 106, the user accessory 108, andior the external resources

1 10 are operatively linked via some other communication media.

(44) As mentioned above, the force sensing node 102 may be configured to gather

data related to energy expenditure during physical activity. The force sensing node

102 may be integrated into at least one wearable item such that force exerted by at

least one body part wearing the at least one wearable item is exerted on the force

sensing node 102. Examples of wearable items may include footwear, handwear,

and/or other wearable items. ln one embodiment, the force sensing node 102

integrated ¡nto an insole. The insole may be configured to be received by a shoe such

that force exerted by the bottom of a foot wearing the shoe is exerted on the force

sensing node 102. As depicted in FlG. '1 
, the force sensing node 102 may include one

or more of at least one force sensor 1 1 2, node communications apparatus 1 14, a node

identification sensor 1 16, a node power supply 1 18, one or more node processors 120,

and/or other components.

(45) The force sensor 112 may be configured to generate a first output signal. The

force sensor 112 may generate the first output signal responsive to force being exerted

by at least one body part of a user on the force sensing node 102 during physical

activity. The first output signal may include information related to force exerled on the

force sensing node 102. Such information may include or be used to determine

magnitude of force, duration of force, a force magnitude profile as a function of time, a
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quantity of compressive forces, and/or other information related to compressive force

exerted on the force sensing node 102. The output signal generated by the f orce

sensor 112 may be received and/or utilized by one or more components of the

exercise system 100, as described further herein. By way of non-limiting example, the

force sensor 112 may include a FlexiForce A201 force sensor from Tekscan, lnc. of

South Boston, Massachusetts. ln some implementations, the force sensor 112may

include an array of force sensors. However, other apparatus configured for force

sensing are contemplated and within the scope of the invention.

(46) The node communications apparatus 1 14 may be configured to receive and/or

transmit signals. For example, the node communications apparatus 1 14 may be

configured to transmit the first output signal generated by the force sensor 112.

Signals may be transmitted to and/or received from other components of the exercise

system 100 such as the portable hub '104, the computing platform 106, the user

accessory 108, the external resources 1 
'10, and/or other components. As such, the

node communications apparatus 114 may include a wired or wireless transmitter, a

wired or wireless receiver, and/or a combined wired or wireless transmitter and

receiver. ln some implementations, the node communications apparatus 114 may be

configured to receive one or more of software updates, firmware updates, and/or other

updates.

(47) The node identification sensor 116 may be configured to identify the force

sensing node 102 one or more components of the exercise system 100 such as the

portable hub 104. According to some implementations, the node identification sensor

1 
.16 may include a radio-frequency identification device (RFID) and/or other

identification apparatus. ldentifying the force sensing node 102 may include indicating

a body part associated with the force sensing node 102.

(48) The node power supply 1'18 may be configured to supply electrical power to one

or more components of the force sensing node 102. By way of non-limiting example,

the node power supply 1 18 may include a battery, a capacitor, apparatus for receiving

electrical power from an external source (e.9., a wall socket), and/or other power

supplies. ln some implementations, the node power supply '118 may be rechargeable.

ln one implementation, the node power supply 118 may be recharged via inductive

charging.
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(49) The node processor(s) 120 may be configured to provide information processing

capabilities in theforce sensing node.l02. As such, the node processor 120 may

include one or more of a digiÌal processor, an analog processor, a digital circuit

designed to process information, an analog circuit designed to process information, a

state machine, and/or other mechanisms for electronically processing information.

Although the node processor 120 is shown in FlG. 'l as a single entity, this is for

illustrative purposes only. ln some implementations, the node processor 120 may

include a plurality of processing units. Ihese processing units may be physically

located within the same device, or the node processor 120 may represent processing

functionality of a plurality of devices operating in coordination.

(50) As is shown in FlG. 1, the node processor 120 may be configured to execute

one or more computer program modules. The one or more computer program

modules may include one or more of a node sensor module 122, a node

communications module 124, a data processing module 126, a node power

management module 128, andlor other modules. The node processor 120 may be

conf igured to execute modules 122, 124, 126, and/or 128 by software; hardware;

firmware; some combination of software, hardware, and/or firmware; and/or other

mechanisms for configuring processing capabilities on the node processor 120.

(51) lt should be appreciated that although modules 122, 124, 126, and .128 
are

illustrated in FlG. 1 as being co-located within a single processing unit, in

implementations in which the node processor 120 includes multiple processing units,

one or more of modules 122, 124, 126, and/or 128 may be located remotely from the

other modules. The description of the functionality provided by the different modules

122, 124, 126, and/or 128 described below is for illustrative purposes, and is not

intended to be limiting, as any of modules 122, 124, 126, and/or 128 may provide more

or less functionality than is described. For example, one or more of modules 122,124,

126, andlor 128 may be eliminated, and some or all of its functionality may be provided

by other ones of modules 122, 124, 126, and/or 128. As another example, the node

processor 120 may be conf igured to execute one or more additional modules that may

perform some or all of the functional¡ty attributed below to one of modules 122,124,

126, andlor 128.

(52) The node sensor module 122 may be configured to receive signals (e.9., the

first output signal) from the force sensor 112andlor other signals. Signals received by
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the node sensor module 122 may be provided to one or more of modules 124, 126,

and/or 128. ln some implementations, the node sensor module 122 may be configured

to timestamp received signals or information included in received signals.

(53) The node communications module 124 may be configured to control the node

communications apparatus '114 to transmit and/or receive information. ln some

implementations, the node communications apparatus 114 may be controlled to

transmit and/or receive information related to personal exercise and/or other

information. Such information may be transmitted to and/or received from other

components of the exercise system 100 such as the computing platform 106, the user

accessory 108, the external resources 1 10, and/or other components.

(54) The data processing module 126 may be configured to condition the signals

received by node sensor module 122 (e.9., the first output signal). Such conditioning

may include, for example, conversion between analog to digital, reformatting of

signals, extraction of information from signals, and/or other signal conditioning

procedures, The data processing module 126 may condition signals prior to the

signals being transmitted by the node communications module 124, according to some

implementations.

(55) The node power management module 128 may be configured to manage power

delivered by the node power supply 118 to one or more components of the force

sensing node 1 02. ln some implementations, the node power management module

128 may temporarily discontinue or reduce power being supplied to one or more

components of the force sensing node 102 when those component(s) are not currently

in use, such as the force sensor 112, the node communications apparatus 114, the

node identification sensor 1 16, the node processor 120, andlor other components. As

such, the node power management module 128 may extend the lifetime of the node

power supply 118 and/or an individual charge thereof.

(56) As mentioned above, the portable hub 104 may be configured to quantify data

related to energy expended during physical activity. According to exemplary

implementations, the portable hub 104 may include a small (e.9., handheld) form

factor. As such, the portable hub 104 may be worn by a user such as, for example, on

a belt, a waistband, a lanyard, and/or other method of wearing the portable hub '104.

The portable hub 104 may be carried by the user, for example, in a pocket, a purse,

and/or other method of carrying the portable hub 104. As depicted in FlG. 1 , the
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portable hub 1 04 may include one or more of hub communications apparatus 130, a

hub identification sensor 132, a hub geo-location sensor 134, a hub motion sensor

136, hub display apparatus 138, a hub user interface 140, a hub power supply 142,

hub electronic storage 144, one or more hub processors 146, and/or other

components.

(57) The hub communications apparatus 130 may be configured to receive and/or

transmit signals. Signals may be transmitted to and/or received from other

components of the exercise system 100 such as the portable hub 104, the computing

platform 106, the user accessory '108, the external resources 1 10, and/or other

components. For example, the hub communications apparatus 130 may be configured

to receive the first output signalfrom the node communicalions apparatus 114. The

hub communications apparatus 130 may be configured to transmit information related

to the one or more exercise parameters. As such, the hub communications apparatus

130 may include a wired or wireless transmitter, a wired or wireless receiver, and/or a

combined wired or wireless transmitter and receiver. ln some implementations, the

hub communications apparatus 130 may be configured to receive one or more of

software updates, firmware updates, and/or other updates.

(58) The hub identification sensor 132 may be configured to identify the force

sensing node'102lrom other force sensing nodes that may be included in the exercise

system 100. The hub identification sensor 132 may identify the force sensing node

'102 in conjunction with the node identification sensor 1 16. ln some implementations,

the hub identification sensor 132may include a RFID reader and/or other identification

apparatus. ldentifying the force sensing node 102 may include identifying a body part

associated with the force sensing node 102.

(59) The hub geo-location sensor 134 may be configured to generate a second

output signal related to a geo-location of the portable hub 104. The second output

signal may be used to quantify one or more parameters of personal exercise. Such

parameters may include speed, distance traveled, course of travel, and/or other

parameters related to a geo-location of the portable hub 104. By way of non-limiting

example, the hub geo-location sensor 134 may include a GPS device and/or other

device configured to generate signals related to geo-location.

(60) The hub motion sensor 136 may be configured to generate a third output signal

related to a motion of the portable hub '104. The third output signal may be used to
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quantify one or more parameters of personal exercíse. Such parameters may include

acceleration, orientation, and/or other parameters related to a motion of the portable

hub 104. The hub motion sensor 136 may include, for example, an accelerometer, a

MEMS device, and/or other device configured to generate signal related to motion.

(61) The hub display apparatus 138 may be configured to display, for presentation to

a user, information related to the one or more exercise parameters and/or other

information. Such information may be conveyed by images, icons, video, text,

illumination of a light or LED, and/or other visual indicators. ln some implementations,

the hub display apparatus 138 may be separate from the portable hub 104 and

communicatively coupled with the portable hub 104. The hub display apparatus 138

may include one or more of a screen, an LED, and/or other apparatus configured to

provide visual feedback to a user of the portable hub 104. According to some

implementations, the hub display apparatus '138 may include a touch screen

configured to receive information from the user.

(62) The hub user interface '140 may be configured to receive information from the

user and/or provide information to the user. As such, the hub user interface 140 may

include hardware and/or software to facilitate receiving information from the user

and/or providing information to the user. Exemplary hardware may include one or

more of buttons, dials, touch pads, switches, analog sticks, a keypad, and/or other

hardware. ln accordance with some implementations, some or all of the hub user

interface 1 40 may be provided to the user via the hub display apparatus 1 38. ln

implementations where the hub display apparatus 138 includes a touch screen, the

user may provide information to the hub user interface 140 by manipulating the touch

screen.

(63) ln some implementations, the hub user interface 140 may be configured to

present user conf igurable settings to the user. The hub user interface 1 40 may be

configured to receive selections from the user of values for the user configurable

settings. One or more user configurable sett¡ngs may impact the current activity of one

or more components of the portable hub 104. By way of non-limiting example, the

user configurable settings may active and/or deactivate one or more components of

the portable hub 104, and/or may configure one or more aspects of operation of the

portable hub 104. The user configurable settings may be related to personal exercise

of a user of the portable hub 1 04. The user conf igurable settings may be provided to
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the hub processor 146. Ihe user configurable settings may be provided to one or

more processors of other component of the exercise system 100 such as, for example,

the computing platform 106.

(64) The huþ power supply 142 may be configured to supply electrical power to one

or more components of the portable hub 104. By way of non-limiting example, the hub

power supply 142 may include a battery, a capacitor, apparatus for receiving electrical

power from an external source (e.9., a wall socket), and/or other power supplies. ln

some implementations, the hub power supply 142 may be rechargeable. The hub

power supply 142 may be recharged via inductive charging. ln one implementation,

where the hub communications apparatus 130 includes a USB port or other wired

communications port, the hub communications apparatus 130 may receive electrical

power from a component of the exercise system 100 and/or another source to

recharge the hub power supply 142.

(65) The hub electronic storage 144 may be configured to store information related

to one or more exercise parameters and/or other information. The electronic storage

144 may comprise electronic storage media that electronically stores information. The

electronic storage media of the electronic storage 144 may include one or both of

system storage that is provided integrally (i.e., substantially non-removable) with the

portable hub 104 and/or removable storage that is removably connectable to the

portable hub 104 via, for example, a port (e.9., a USB port, a firewire port, etc.) or a

drive (e.9., a disk drive, etc.). The electronic storage 144 may include one or more of

optically readable storage media (e.9., optical disks, etc,), magnetically readable

storage media (e.9., magnet¡c tape, magnetic hard drive, floppy drive, etc.), electrical

charge-based storage media (e.9., EEPROM, RAM, etc.), solid-state storage media

(e,9., flash drive, etc.), and/or other electronically readable storage media. ïhe

electronic storage 144 may store software algorithms, information determined by the

node processor 1 20 andlor the hub processor '146, information received from the

computing platform 106, informatíon received from the user accessory 108, information

received f rom the external resources 1 
'10, and/or other information that enables the

portable hub 104 to f unction as described herein.

(66) The hub processor(s) 146 may be configured to provide information processing

capabilities in the portable hub 104. As such, the hub processor 146 may include one

or more of a digital processor, an analog processor, a digital circuit designed to
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process information, an analog circuit designed to process information, a state

machine, and/or other mechanisms for electronically processing information. Although

the huþ processor 146 is shown in FlG. 1 as asingle entity, this is for illustrative

purposes only. ln some implementations, the hub processor 146 may include a

plurality of processing uníts. These processing units may be physically located within

the same device, or the hub processor 146 may represent processing functionality of a

plurality of devices operating in coordination.

(67) As is shown in FlG. 1 , the hub processor 146 may be configured to execute one

or more computer program modules. The one or more computer program modules

may include one or more of a hub communications module 148, a hub sensor module

150, an exercise analysis module 152, a hub display module 1 54, a clocking module

156, a calendaring module 158, a hub power management module 160, and/or other

modules. The hub processor 146 may be conf igured to execute modules '148, 
1 50,

152,154, 156, 158, and/or 160 by software; hardware; firmware; some combination of

software, hardware, and/or firmware; and/or other mechanisms for configuring

processing capabilities on the hub processor 146.

(68) lt should be appreciated that although modules'148, '150, 152, 154, 156, 158,

and 160 are illustrated in FlG. 1 as being co-located within a single processing unit, in

implementations in which the hub processor 146 includes multiple processing units,

one or more of modules I48, 150, '1 52, 154, 156, 158, and/or 160 may be located

remotely from the other modules. The description of the functionality provided by the

different modules 148, 150, 152, 154, 156, 1 58, and/or 160 described below is for

illustrative purposes, and is not intended to be limíting, as any of modules 148, '1 50,

152, 154, 156, 158, and/or 160 may provide more or less functionality than is

described. For example, one or more of modules 148, 150, 152, 154, 156, 158, and/or

160 may be eliminated, and some or all of its functionality may be provided by other

ones of modules 148, 1 50, 152, 154, 156, 158, and/or 160. As another example, the

hub processor '146 may be configured to execute one or more additional modules that

may perform some or all of the functionality attributed below to one of modules 148,

'150, 
1 52, 154, '156, '158, and/or 160.

(69) The hub communications module 148 may be configured to controlthe hub

communications apparatus '130 to transmit and/or receive information. Such

information may be transmitted to and/or received from other components of the
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exercise system '100 such as the force sensing node 102, computing platform 106, the

user accessory 108, the external resources 1 10, and/or other components. ln some

implementations, the hub communications apparatus '130 may be controlled by the hub

communications module 148 to receive the first output signal (generated by the force

sensor 1 12) from the node communications apparatus 1 14. lnformation related to the

first output signal, physical activity of a user, and/or other information may be

transmitted to the computing platform '106, in accordance with some implementations.

(70) The hub sensor module 150 may be configured to receive signals from one or

more of the hub identification sensor 132, the hub geo-location sensor 134 (e.9., the

second output signal), the hub motion sensor 1 36 (e.9., the third output signal), andlor

other sensors included in the portable hub 1 04. Signals received by the hub sensor

module 1 50 may be provided to one or more of modules 148, 152, 154, 156, 158,

and/or 160. ln some implementations, the hub sensor module 150 may be configured

to timestamp received signals or information included in received signals.

(71) The exercise analysis module 152 may be conf igured to determine one or more

exercise parameters. Exercise parameters may be related to physical activity of a user

of the portable hub 104. Some exercise parameters may be determined based on the

first output signal generated by the force sensor 112 oÍ the force sensing node 102.

Some exercise parameters may be determined based on the second output signal

generated by the hub geo-location sensor 134. Some exercise parameters may be

determined based on the third output signal generated by the hub motion sensor 136.

The one or more exercise parameters may include, for example, magnitude of force

exerted on the force sensing node 102, duration of force exerted on the force sensing

node 102, a force magnitude prof ile as a f unction of time, a quantity of forces exerted

on the force sensing node 102, completion level of a prescribed exercise routine,

speed, acceleration, distance traveled, course of travel, and/or other information

related to physical activity.

(72) The hub display module '154 may be configured to control the hub display

apparatus 138. Control of the hub display apparatus 138 may include directing the

hub display apparatus 138 to present information related to one or more exercise

parameters, force exerted on the force sensing node '102, physical activity, and/or

other information. Such information may be conveyed by images, icons, video, text,

and/or other visual indicators. lnformation related to force exerted on the force sensing
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node 1 02 may include magnitude of compressive force exerted on the force sensing

node '102, duration of force exerted on the force sensing node 102, a force magnitude

profile as a function of time, a quantity of forces exerted on the force sensing node

102, andlor other information related to force exerted on the force sensing node 102.

lnformation related to physical activity may include information related to a prescribed

exercise routine, a previously completed exercise routine, an exercise routing of an

individual besides the user of the portable hub 104, speed, distance traveled, course of

travel, and/or other information related to personal exercise. ln some implementations,

the hub display module 154 may control the hub display apparatus 138 to indicate an

operational state of the force sensing node 1 02 andlor the portable hub 104.

Operational states may include "on", "off", "stand-by", and/or other operational states.

(73) The clocking module 156 may be configured to provide one or more clocking

functions to the portable hub 104. Examples of clocking functions may include a clock

function, a timer function, a stopwatch function, an occasion alarm function, and/or

other clocking functions. The clocking functions provided by the clocking module 156

may be presented to a user via the hub display apparatus 138 and/or the hub user

interface 'l 40. Clocking f unctions may be manipulated via the hub user interf ace 140.

(74) The calendaring module 158 may be configured to provide calendaring

functions to the portable hub 104. Examples of calendaring functions may include

managing a calendar associated with the portable hub 104, managing calendar events,

and/or other calendaring functions. The calendaring functions provided by the

calendaring module 158 may be presented to a user via the hub display apparatus 138

and/or the hub user interface 140. Calendaring functions may be manipulated via the

hub user interface 140.

(75) The hub power management module 160 may be configured to manage power

delivered by the hub power supply 1421o one or more components of the poftable hub

104. ln some implementations, the hub power management module 160 may

temporarily discontinue or reduce power being supplied to one or more components of

the portable hub 104 when those component(s) are not currently in use, such as hub

communications apparatus '130, the hub identification sensor 132, the hub geo-location

sensor 134, the hub motion sensor 136, the hub display apparatus 138, the hub user

interface 140, the hub electronic storage 144, lne hub processor 146, and/or other

21



wo 20t210781t8 PCT/US20rr t063678

components. As such, the hub power management module 160 may extend the

lifetime of the hub power supply 142 andlor an individual charge thereof.

(76) The computing platform 106 may be configured to communicatively couple to

the portable hub 104 and/or other components of the exercise system 100. The

computing platform 106 may be configured to receive, transmit, process, and/or store

information related to one or more of physical activity, at least one exercise parameter,

force exerted on the force sensing node 102, information stored by the hub electronic

storage 144, information and/or signals related to one or more components of the force

sensing node 1 02 andlor the portable hub 104, and/or other information. Processing

of such information may include analysis, historical tracking, sharing with one or more

individuals other than a user of the portable hub 104, and/or other processing. The

computing platform 106 may be physically separate and distinct from the force sensing

node 1 02 andlor the portable hub '104. ïhe computing platform 106 may include one

or more processors configured to execute computer program modules that provide the

functionalities attributed herein to the computing platform 106. According to some

implementations, the computing platform 106 may include one or more of a personal

computer, a laptop computer, a tablet computer, a Smart phone, a personal digital

assistant (PDA), and/or other computing platforms.

(77) The user accessory 108 may be configured to communicatively couple to the

force sensing node 102, the portable hub 1 04, and/or other components of the

exercise system 100. The user accessory 108 may be configured to convey

information related to one or more of personal exercise, aspects of a user of the

portable hub 104 (e.9., heart rate, temperature, and/or other aspects), force exerted on

the force sensing node 102, information associated with the portable hub 104, and/or

other information. The user accessory 108 may be physically separate and distinct

from the force sensing node 102 andlor the portable hub 104. ln some

implementat¡ons, the user accessory 108 may include one or more of a hearl rate

monitor, a thermometer, a device that measures aspects of a user of the portable hub

104, a wired headset, a wireless headset, wired headphones, wireless headphones, a

device that includes a display, and/or other accessories.

(78) The external resources 110 may include sources of information, hosts and/or

providers of interactive content outside of the exercise system 100, external entities

participating with the exercise system 100, and/or other resources. ln some
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implementations, some or all of the functionality attributed herein to the external

resources 1 10 may be provided by resources included in the exercise system 100.

(79) FlG. 2 illustrates a method 2001or gathering and quantifying data related to

energy expenditure during physical activity, according to one or more implementations

of the invention. The operations of the method 200 presented below are intended to

be illustrative. ln some implementations, the method 200 may be accomplished with

one or more additional operations not described, and/or without one or more of the

operations discussed. Additionally, the order in which the operations of the method

200 are illustrated in FlG. 2 and described below is not intended to be limiting.

(80) ln some implementations, the method 200 may be implemented in one or more

processing devices (e.9., a digital processor, an analog processor, a digital circuit

designed to process information, an analog circuit designed to process information, a

state machine, and/or other mechanisms for electronically processing information).

The one or more processing devices may include one or more devices executing some

or all of the operations of the method 200 in response to instructions stored

electronically on an electronic storage medium. The one or more processing devices

may include one or more devices configured through hardware, firmware, and/or

software to be specifically designed for execution of one or more of the operations of

the method 200.

(81) At an operation 202, a first output signal is generated responsive to force being

exerted on at least one force sensing node (e.9., the force sensing node 102) during

physical activity. ln some implementations, the first output signal may be generated by

the force sensor 112 oI the force sensing node 102.

(82) At an operation 204, the first output signal is transmitted from the at least one

force sensing node (e.9., the force sensing node 102) to a portable hub (e.9., the

portable hub 104). The portable hub may be physically separate and distinct from the

at least one force sensing node. ln some implementations, the node communications

apparatus 114 may received the first output signal from the force sensor 112 and

transmit the first output signal to the portable hub 104 or a component thereof (e.9., the

hub communications apparatus'1 30).

(83) At an operation 206, one or more exercise parameters are determined at the

portable hub (e.9., the portable hub 104) based on the first output signal. ln some
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implementations, the hub processor 146 may execute the exercise analysis module

152 to determined the one or more exercise parameters.

(84) At an operation 208, information related to the one or more exercise parameters

is presented atthe portable hub (e.9., the portable hub 104), ln some

implementations, such information may be presented by the hub display apparatus 138

and/or the hub user interface 140. ln some implementations, the information related to

the one or more exercise parameters may be transmitted to and presented by the

computing platform '106 rather than or in addition to being presented at the portable

hub 1 04.

(85) Although the invention has been described in detail for the purpose of

illustration based on what is currently considered to be the most practical and preferred

implementations, it is to be understood that such detail is solely for that purpose and

that the invention is not limited to the disclosed implementations, but, on the contrary,

is intended to cover modifications and equivalent arrangements that are within the

spirit and scope of the appended claims. For example, it is to be understood that the

present invention contemplates that, to the extent possible, one or more features of

any implementation can be combined with one or more features of any other

implementation.
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Glaims

1. An exercise system configured to gather and quantify data related to energy expenditure

during physical activity, the exercise system compristng:

at least one force sensing node configured to gather data related to energy expenditure

during physical activity, the at least one force sensing node comprising:

at least one force sensor configured to generate a first output signal responsive to force being

exerted by at least one body part on the at least one force sensing node during physical activity;

an identification sensor configured to identify the at least one force sensing node to a portable

hub, wherein identifying the at least one force sensing node to the portable hub includes indicating at

least one body part associated with the at least one force sensing node; and

a first communications apparatus configured to transmit the first output signal; and

the portable hub being configured to quantify data related to energy expended during physical activity,

the portable hub being physically separate and distinct from the at least one force sensing node, the

portable hub comprising:

a second communications apparatus configured to receive the first output signal

from the first communications apparatus of the at least one force sensing node; and

a processor configured to execute one or more computer program modules, the one

or more computer program modules comprising:

an exercise analysis module configured to determine one or more exercise

parameters based on the first output signal generated by the at least one force sensor of the at least

one force sensing node.

2. The exercise system of claim 1, wherein the one or more exercise parameters include one or

more of calories burned during physical activity, duration of physical activity, magnitude of force

exerted during physical activity, distance traveled during physical activity, altitude ascended during

physical activity, or comparative information associated with prior physical activity.

3. The exercise system of claim 1, wherein the at least one force sensing node is integrated into

at least one wearable item such that force exerted by at least one body part wearing the at least one

wearable item is exerted on the at least one force sensing node.

4. The exercise system of claim 3, wherein the at least one wearable item includes one or both

of footwear or handwear.

5. The exercise system of claim 1, wherein the at least one force sensing node is integrated into

at least one insole, the at least one insole configured to be received by at least one shoe such that
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force exerted by the bottom of at least one foot wearing the at least one shoe is exerted on the at

least one force sensing node.

6. The exercise system of claim 1, wherein the portable hub further comprises a display

apparatus configured to display, for presentation to a user, information related to the one or more

exercise parameters, and wherein the one or more computer program modules further comprise a

display module configured to control the display apparatus to present information related the one or

more exercise parameters.

7. The exercise system of claim 1, wherein the portable hub further comprises a user interface

configured to present user configurable settings to a user, and to receive selections from the user of

values for the user configurable settings.

B. The exercise system of claim 1, wherein the portable hub further comprises a power supply,

and wherein the one or more computer program modules further comprise a power management

module configured to manage power delivered by the power supply.

9. The exercise system of claim l, wherein the portable hub further comprises a geo-location

sensor configured to generate a second output signal related to a geo-location of the portable hub,

and wherein the one or more computer program modules further comprise a sensor module

configured to receive the second output signal of the geo-location sensor.

10. The exercise system of claim 9, wherein the exercise analysis module is

further configured to determine the one or more exercise parameters based on the second output

signal generated by the geo-location module.

11. The exercise system of claim 1, wherein the portable hub further comprises a motion sensor

configured to generate a third output signal related to a motion of the portable hub, and wherein the

one or more computer program modules further comprise a sensor module configured to receive the

third output signal of the motion sensor.

12. The exercise system of claim 11, wherein the exercise analysis module is

further configured to determine the one or more exercise parameters based on the third output signal

generated by the motion sensor.

'13. The exercise system of claim 1, wherein the portable hub further comprises electronic

storage configured to store information related to the one or more exercise parameters.

14. The exercise system of claim 1, wherein the one or more computer program module comprise
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a clocking module configured to provide one or more functions including a clock, a timer, a stopwatch,

or an occasion alarm.

15. The exercise system of claim 1, wherein the one or more computer program modules

comprise a calendaring module configured to manage a calendar associated with the portable hub.

16. The exercise system of claim l, wherein the second communications apparatus of the

portable hub is further configured to transmit information related to the one or more exercise

parameters.

17. The exercise system of claim 16, further comprising a computing platform that is physically

separate and distinct from the at least one force sensing node and the portable hub, the computing

platform configured to receive and process the information related to the one or more exercise

parameters transmitted by the second communications apparatus of the portable hub.

18. A method for gathering and quantifying data related to energy expenditure during physical

activity, the method comprising:

generating a first output signal responsive to force being exerted on at least one force

sensing node during physical activity;

identifying the at least one force sensing node to a portable hub, wherein identifying the at

least one force sensing node to the portable hub includes indicating at least one body part associated

with the at least one force sensing node;

transmitting the first output signal from the at least one force sensing node to the portable

hub, the portable hub being physically separate and distinct from the at least one force sensing node;

determining, at the portable hub, one or more exercise parameters based on the first output

signal; and

presenting, at the portable hub, information related to the one or more exercise parameters.
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