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TRACKING OF USER PERFORMANCE
METRICS DURING A WORKOUT SESSION

CROSS REFERENCE TO RELATED APPLICATIONS

[1] This application claims the benefit of, and priority to, U.S. Provisional Patent No.

61/443,808 filed February 17, 201 1, titled "Tracking of User Performance Metrics During a

Workout Session," the contents of which are expressly incorporated herein by reference in their

entirety for any and all non-limiting purposes.

BACKGROUND

[2] Exercise and fitness have become increasingly popular and the benefits from such

activities are well known. Various types of technology have been incorporated into fitness and

other athletic activities. For example, a wide variety of portable electronic devices are available

for use in fitness activity such as MP3 or other audio players, radios, portable televisions, DVD

players, or other video playing devices, watches, GPS systems, pedometers, mobile telephones,

pagers, beepers, etc. Many fitness enthusiasts or athletes use one or more of these devices when

exercising or training to keep them entertained, provide performance data or to keep them in

contact with others, etc. Such users have also demonstrated an interest in recording their athletic

activities and metrics associated therewith. Accordingly, various sensors may be used to detect,

store and/or transmit athletic performance information. Oftentimes, however, athletic

performance information is presented in a vacuum or based on the overall athletic activity.

Exercisers may be interested in obtaining additional information about their workouts.

SUMMARY

[3] The following presents a general summary of example aspects to provide a basic

understanding of example embodiments. This summary is not an extensive overview. It is not

intended to identify key or critical elements or to delineate scope of the invention. The following

summary merely presents some concepts of the invention in a general form as a prelude to the

more detailed description provided below.

[4] One or more aspects describe systems, apparatuses, computer readable media, and

methods for tracking performance metrics of a user during an exercise session.

[5] In some example aspects, the systems, apparatuses, computer readable media, and

methods may be configured to process input specifying a user attribute, adjust a performance



zone based on the user attribute, receive data generated by at least one of an accelerometer and a

force sensor, determine whether the data is within the performance zone, and output the

determination.

[6] In some example aspects, the systems, apparatuses, computer readable media, and

methods may include receiving data generated by a sensor (e.g., an accelerometer, a force sensor,

temperature sensor, heart rate monitor, etc.) as a user performs an athletic movement, and

comparing the data with comparison data of a plurality of playing styles to determine a particular

one of the playing styles most closely matching the data.

[7] In some example aspects, the systems, apparatuses, computer readable media, and

methods may include receiving data generated by a force sensor indicating a weight distribution

during a performance of a plurality of exercise tasks, processing first input indicating successful

completion of an exercise task, associating a first weight distribution at a time preceding the first

input with the successful completion of the exercise task, processing second input indicating

unsuccessful completion of the exercise task, and associating a second weight distribution at a

time preceding the second input with the unsuccessful completion of the exercise task.

[8] In some example aspects, the systems, apparatuses, computer readable media, and

methods may include receiving signature move data corresponding to acceleration and force

measurement data measured by a first user performing a sequence of events, receiving player

data from at least one of an accelerometer and a force sensor by monitoring a second user

attempting to perform the sequence of events, and generating a similarity metric indicating how

similar the player data is to the signature move data.

[9] In some example aspects, the systems, apparatuses, computer readable media, and

methods may include receiving data generated by at least one of an accelerometer and a force

sensor, comparing the data to jump data to determine that the data is consistent with a jump,

processing the data to determine a lift off time, a landing time, and a loft time, and calculating a

vertical leap based on the loft time.

[10] Other aspects and features are described throughout the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[ 1 1] To understand the example embodiments, it will now be described by way of example,

with reference to the accompanying drawings in which:



[12] FIGs. 1A-B illustrate an example of a personal training system in accordance with

example embodiments.

[13] FIGs. 2A-B illustrate example embodiments of a sensor system in accordance with

example embodiments.

[14] FIGs. 3A-B illustrate an example of a computer interacting with at least one sensor in

accordance with example embodiments.

[15] FIG. 4 illustrates examples of pod sensors that may be embedded and removed from a

shoe in accordance with example embodiments.

[16] FIG. 5 illustrates example on-body configurations for a computer in accordance with

example embodiments.

[17] FIGs. 6-7 illustrates example various off-body configurations for a computer in

accordance with example embodiments.

[18] FIG. 8 illustrates an example display of a graphical user interface (GUI) presented by a

display screen of a computer in accordance with example embodiments.

[19] FIG. 9 illustrates example performance metrics for user selection in accordance with

example embodiments.

[20] FIGs. 10-1 1 illustrate an example of calibrating sensors in accordance with example

embodiments.

[21] FIG. 12 illustrates example displays of a GUI presenting information relative to a session

in accordance with example embodiments.

[22] FIG. 13 illustrates an example display of a GUI providing a user with information about

their performance metrics during a session in accordance with example embodiments.

[23] FIG. 14 illustrates example displays of a GUI presenting information about a user's

virtual card (vcard) in accordance with example embodiments.

[24] FIG. 15 illustrates an example user profile display of a GUI presenting a user profile in

accordance with example embodiments.

[25] FIG. 16 illustrates a further example of user profile display presenting additional

information about the user in accordance with example embodiments.

[26] FIGs. 17-20 illustrate further example displays of a GUI for displaying performance

metrics to a user in accordance with example embodiments.



[27] FIG. 1 illustrates example freestyle displays of a GUI providing information on freestyle

user movement in accordance with example embodiments.

[28] FIG. 22 illustrates example training displays presenting user-selectable training sessions

in accordance with example embodiments.

[29] FIGs. 23-26 illustrate example training sessions in accordance with example

embodiments.

[30] FIGs. 27-30 illustrate display screens for GUIs for a basketball shooting training session

in accordance with example embodiments.

[31] FIG. 31 illustrates an example display of a GUI informing the user of shooting milestones

in accordance with example embodiments.

[32] FIG. 32 illustrates example signature moves displays for a GUI prompting a user to

perform a drill to imitate a professional athlete's signature move in accordance with example

embodiments.

[33] FIG. 33 illustrates example displays of a GUI for searching for other users and/or

professional athletes for comparison of performance metrics in accordance with example

embodiments.

[34] FIGs. 34-35 illustrate example displays for comparing a user's performance metrics to

other individuals in accordance with example embodiments.

[35] FIG. 36 illustrates a flow diagram of an example method for determining whether

physical data obtained monitoring a user performing a physical activity is within a performance

zone in accordance with example embodiments.

DETAILED DESCRIPTION

[36] In the following description of the various embodiments, reference is made to the

accompanying drawings, which form a part hereof, and in which is shown by way of illustration

various embodiments in which the disclosure may be practiced. It is to be understood that other

embodiments may be utilized and structural and functional modifications may be made without

departing from the scope and spirit of the present disclosure. Further, headings within this

disclosure should not be considered as limiting aspects of the disclosure. Those skilled in the art

with the benefit of this disclosure will appreciate that the example embodiments are not limited

to the example headings.



I. Example Personal Training System

A. Illustrative Computing Devices

[37] FIG. 1A illustrates an example of a personal training system 100 in accordance with

example embodiments. Example system 100 may include one or more electronic devices, such as

computer 102. Computer 102 may comprise a mobile terminal, such as a telephone, music

player, tablet, netbook or any portable device. In other embodiments, computer 102 may

comprise a set-top box (STB), desktop computer, digital video recorder(s) (DVR), computer

server(s), and/or any other desired computing device. In certain configurations, computer 102

may comprise a gaming console, such as for example, a Microsoft® XBOX, Sony® Playstation,

and/or a Nintendo® Wii gaming consoles. Those skilled in the art will appreciate that these are

merely example consoles for descriptive purposes and this disclosure is not limited to any

console or device.

[38] Turning briefly to FIG. IB, computer 102 may include computing unit 104, which may

comprise at least one processing unit 106. Processing unit 106 may be any type of processing

device for executing software instructions, such as for example, a microprocessor device.

Computer 102 may include a variety of non-transitory computer readable media, such as memory

108. Memory 108 may include, but is not limited to, random access memory (RAM) such as

RAM 110, and/or read only memory (ROM), such as ROM 112. Memory 108 may include any

of: electronically erasable programmable read only memory (EEPROM), flash memory or other

memory technology, CD-ROM, digital versatile disks (DVD) or other optical disk storage,

magnetic storage devices, or any other medium that can be used to store the desired information

and that can be accessed by computer 102.

[39] The processing unit 106 and the system memory 108 may be connected, either directly or

indirectly, through a bus 114 or alternate communication structure to one or more peripheral

devices. For example, the processing unit 106 or the system memory 108 may be directly or

indirectly connected to additional memory storage, such as a hard disk drive 116, a removable

magnetic disk drive, an optical disk drive 118, and a flash memory card. The processing unit 106

and the system memory 108 also may be directly or indirectly connected to one or more input

devices 120 and one or more output devices 122. The output devices 122 may include, for

example, a display device 136, television, printer, stereo, or speakers. In some embodiments one

or more display devices may be incorporated into eyewear. The display devices incorporated



into eyewear may provide feedback to users. Eyewear incorporating one or more display devices

also provides for a portable display system. The input devices 120 may include, for example, a

keyboard, touch screen, a remote control pad, a pointing device (such as a mouse, touchpad,

stylus, trackball, or joystick), a scanner, a camera or a microphone. In this regard, input devices

120 may comprise one or more sensors configured to sense, detect, and/or measure athletic

movement from a user, such as user 124, shown in FIG. 1A.

[40] Looking again to FIG. 1A, image-capturing device 126 and/or sensor 128 may be utilized

in detecting and/or measuring athletic movements of user 124. In one embodiment, data

obtained from image-capturing device 126 or sensor 128 may directly detect athletic movements,

such that the data obtained from image-capturing device 126 or sensor 128 is directly correlated

to a motion parameter. Yet, in other embodiments, data from image-capturing device 126 and/or

sensor 128 may be utilized in combination, either with each other or with other sensors to detect

and/or measure movements. Thus, certain measurements may be determined from combining

data obtained from two or more devices. Image-capturing device 126 and/or sensor 128 may

include or be operative ly connected to one or more sensors, including but not limited to: an

accelerometer, a gyroscope, a location-determining device (e.g., GPS), light sensor, temperature

sensor (including ambient temperature and/or body temperature), heart rate monitor, image-

capturing sensor, moisture sensor and/or combinations thereof. Example uses of illustrative

sensors 126, 128 are provided below in Section I.C, entitled "Illustrative Sensors." Computer

102 may also use touch screens or image capturing device to determine where a user is pointing

to make selections from a graphical user interface. One or more embodiments may utilize one or

more wired and/or wireless technologies, alone or in combination, wherein examples of wireless

technologies include Bluetooth® technologies, Bluetooth® low energy technologies, and/or

ANT technologies.

B. Illustrative Network

[41] Computer 102, computing unit 104, and/or any other electronic devices may be directly

or indirectly connected to one or more network interfaces, such as example interface 130 (shown

in FIG. IB) for communicating with a network, such as network 132. In the example of FIG.

IB, network interface 130, may comprise a network adapter or network interface card (NIC)

configured to translate data and control signals from the computing unit 104 into network

messages according to one or more communication protocols, such as the Transmission Control



Protocol (TCP), the Internet Protocol (IP), and the User Datagram Protocol (UDP). These

protocols are well known in the art, and thus will not be discussed here in more detail. An

interface 130 may employ any suitable connection agent for connecting to a network, including,

for example, a wireless transceiver, a power line adapter, a modem, or an Ethernet connection.

Network 132, however, may be any one or more information distribution network(s), of any

type(s) or topology(s), alone or in combination(s), such as internet(s), intranet(s), cloud(s),

LAN(s). Network 132 may be any one or more of cable, fiber, satellite, telephone, cellular,

wireless, etc. Networks are well known in the art, and thus will not be discussed here in more

detail. Network 132 may be variously configured such as having one or more wired or wireless

communication channels to connect one or more locations (e.g., schools, businesses, homes,

consumer dwellings, network resources, etc.), to one or more remote servers 134, or to other

computers, such as similar or identical to computer 102. Indeed, system 100 may include more

than one instance of each component (e.g., more than one computer 102, more than one display

136, etc.).

[42] Regardless of whether computer 102 or other electronic device within network 132 is

portable or at a fixed location, it should be appreciated that, in addition to the input, output and

storage peripheral devices specifically listed above, the computing device may be connected,

such as either directly, or through network 132 to a variety of other peripheral devices, including

some that may perform input, output and storage functions, or some combination thereof. In

certain embodiments, a single device may integrate one or more components shown in FIG. 1A.

For example, a single device may include computer 102, image-capturing device 126, sensor

128, display 136 and/or additional components. In one embodiment, sensor device 138 may

comprise a mobile terminal having a display 136, image-capturing device 126, and one or more

sensors 128. Yet, in another embodiment, image-capturing device 126, and/or sensor 128 may

be peripherals configured to be operatively connected to a media device, including for example,

a gaming or media system. Thus, it goes from the foregoing that this disclosure is not limited to

stationary systems and methods. Rather, certain embodiments may be carried out by a user 124

in almost any location.

C. Illustrative Sensors

[43] Computer 102 and/or other devices may comprise one or more sensors 126, 128

configured to detect and/or monitor at least one fitness parameter of a user 124. Sensors 126



and/or 128 may include, but are not limited to: an accelerometer, a gyroscope, a location-

determining device (e.g., GPS), light sensor, temperature sensor (including ambient temperature

and/or body temperature), sleep pattern sensors, heart rate monitor, image-capturing sensor,

moisture sensor and/or combinations thereof. Network 132 and/or computer 102 may be in

communication with one or more electronic devices of system 100, including for example,

display 136, an image capturing device 126 (e.g., one or more video cameras), and sensor 128,

which may be an infrared (IR) device. In one embodiment sensor 128 may comprise an IR

transceiver. For example, sensors 126, and/or 128 may transmit waveforms into the

environment, including towards the direction of user 124 and receive a "reflection" or otherwise

detect alterations of those released waveforms. In yet another embodiment, image-capturing

device 126 and/or sensor 128 may be configured to transmit and/or receive other wireless

signals, such as radar, sonar, and/or audible information. Those skilled in the art will readily

appreciate that signals corresponding to a multitude of different data spectrums may be utilized

in accordance with various embodiments. In this regard, sensors 126 and/or 128 may detect

waveforms emitted from external sources (e.g., not system 100). For example, sensors 126

and/or 128 may detect heat being emitted from user 124 and/or the surrounding environment.

Thus, image-capturing device 126 and/or sensor 128 may comprise one or more thermal imaging

devices. In one embodiment, image-capturing device 126 and/or sensor 128 may comprise an IR

device configured to perform range phenomenology. As a non-limited example, image-

capturing devices configured to perform range phenomenology are commercially available from

Flir Systems, Inc. of Portland, Oregon. Although image capturing device 126 and sensor 128

and display 136 are shown in direct (wirelessly or wired) communication with computer 102,

those skilled in the art will appreciate that any may directly communicate (wirelessly or wired)

with network 132.

1. Multi-Purpose Electronic Devices

[44] User 124 may possess, carry, and/or wear any number of electronic devices, including

sensory devices 138, 140, 142, and/or 144. In certain embodiments, one or more devices 138,

140, 142, 144 may not be specially manufactured for fitness or athletic purposes. Indeed, aspects

of this disclosure relate to utilizing data from a plurality of devices, some of which are not fitness

devices, to collect, detect, and/or measure athletic data. In one embodiment, device 138 may

comprise a portable electronic device, such as a telephone or digital music player, including an



IPOD®, IPAD®, or iPhone®, brand devices available from Apple, Inc. of Cupertino, California

or Zune® or Microsoft® Windows devices available from Microsoft of Redmond, Washington.

As known in the art, digital media players can serve as both an output device for a computer

(e.g., outputting music from a sound file or pictures from an image file) and a storage device. In

one embodiment, device 138 may be computer 102, yet in other embodiments, computer 102

may be entirely distinct from device 138. Regardless of whether device 138 is configured to

provide certain output, it may serve as an input device for receiving sensory information.

Devices 138, 140, 142, and/or 144 may include one or more sensors, including but not limited to:

an accelerometer, a gyroscope, a location-determining device (e.g., GPS), light sensor,

temperature sensor (including ambient temperature and/or body temperature), heart rate monitor,

image-capturing sensor, moisture sensor and/or combinations thereof. In certain embodiments,

sensors may be passive, such as reflective materials that may be detected by image-capturing

device 126 and/or sensor 128 (among others). In certain embodiments, sensors 144 may be

integrated into apparel, such as athletic clothing. For instance, the user 124 may wear one or

more on-body sensors 144a-b. Sensors 144 may be incorporated into the clothing of user 124

and/or placed at any desired location of the body of user 124. Sensors 144 may communicate

(e.g., wirelessly) with computer 102, sensors 128, 138, 140, and 142, and/or camera 126.

Examples of interactive gaming apparel are described in U.S. Pat. App. No. 10/286,396, filed

October 30, 2002, and published as U.S. Pat. Pub, No. 2004/0087366, the contents of which are

incorporated herein by reference in its entirety for any and all non-limiting purposes. In certain

embodiments, passive sensing surfaces may reflect waveforms, such as infrared light, emitted by

image-capturing device 126 and/or sensor 128. In one embodiment, passive sensors located on

user's 124 apparel may comprise generally spherical structures made of glass or other

transparent or translucent surfaces which may reflect waveforms. Different classes of apparel

may be utilized in which a given class of apparel has specific sensors configured to be located

proximate to a specific portion of the user's 124 body when properly worn. For example, golf

apparel may include one or more sensors positioned on the apparel in a first configuration and

yet soccer apparel may include one or more sensors positioned on apparel in a second

configuration.

[45] Devices 138-144, as well as any other electronic device disclosed herein, including any

sensory device, may communicate with each other, either directly or through a network, such as



network 132. Communication between one or more of devices 138-144 may take place via

computer 102. For example, two or more of devices 138-144 may be peripherals operatively

connected to bus 114 of computer 102. In yet another embodiment, a first device, such as device

138 may communicate with a first computer, such as computer 102 as well as another device,

such as device 142, however, device 142 may not be configured to connect to computer 102 but

may communicate with device 138. Further, one or more electronic devices may be configured

to communicate through multiple communication pathways. For example, device 140 may be

configured to communicate via a first wireless communication protocol with device 138 and

further communicate through a second wireless communication protocol with a different device,

such as for example, computer 102. Example wireless protocols are discussed throughout this

disclosure and are known in the art. Those skilled in the art will appreciate that other

configurations are possible.

[46] Some implementations of the example embodiments may alternately or additionally

employ computing devices that are intended to be capable of a wide variety of functions, such as

a desktop or laptop personal computer. These computing devices may have any combination of

peripheral devices or additional components as desired. Also, the components shown in FIG. IB

may be included in the server 134, other computers, apparatuses, etc.

2 . Illustrative Apparel / Accessory Sensors

[47] In certain embodiments, sensory devices 138, 140, 142 and/or 144 may be formed within

or otherwise associated with user's 124 clothing or accessories, including a watch, armband,

wristband, necklace, shirt, shoe, or the like. Examples of shoe-mounted and wrist-worn devices

(devices 140 and 142, respectively) are described immediately below, however, these are merely

example embodiments and this disclosure should not be limited to such.

i . Shoe-mounted device

[48] In certain embodiments, sensory device 140 may comprise footwear which may include

one or more sensors, including but not limited to: an accelerometer, location-sensing

components, such as GPS, and/or a force sensor system. FIG. 2A illustrates one example

embodiment of a sensor system 202 in accordance with example embodiments. In certain

embodiments, system 202 may include a sensor assembly 204. Assembly 204 may comprise one

or more sensors, such as for example, an accelerometer, location-determining components,

and/or force sensors. In the illustrated embodiment, assembly 204 incorporates a plurality of



sensors, which may include force-sensitive resistor (FSR) sensors 206. In yet other

embodiments, other sensor(s) may be utilized. Port 208 may be positioned within a sole

structure 209 of a shoe. Port 208 may optionally be provided to be in communication with an

electronic module 210 (which may be in a housing 2 11) and a plurality of leads 212 connecting

the FSR sensors 206 to the port 208. Module 210 may be contained within a well or cavity in a

sole structure of a shoe. The port 208 and the module 210 include complementary interfaces

214, 216 for connection and communication.

[49] In certain embodiments, at least one force-sensitive resistor 206 shown in FIG. 2A may

contain first and second electrodes or electrical contacts 218, 220 and a force-sensitive resistive

material 222 disposed between the electrodes 218, 220 to electrically connect the electrodes 218,

220 together. When pressure is applied to the force-sensitive material 222, the resistivity and/or

conductivity of the force-sensitive material 222 changes, which changes the electrical potential

between the electrodes 218, 220. The change in resistance can be detected by the sensor system

202 to detect the force applied on the sensor 216. The force-sensitive resistive material 222 may

change its resistance under pressure in a variety of ways. For example, the force-sensitive

material 222 may have an internal resistance that decreases when the material is compressed,

similar to the quantum tunneling composites described in greater detail below. Further

compression of this material may further decrease the resistance, allowing quantitative

measurements, as well as binary (on/off) measurements. In some circumstances, this type of

force-sensitive resistive behavior may be described as "volume-based resistance," and materials

exhibiting this behavior may be referred to as "smart materials." As another example, the

material 222 may change the resistance by changing the degree of surface-to-surface contact.

This can be achieved in several ways, such as by using microprojections on the surface that raise

the surface resistance in an uncompressed condition, where the surface resistance decreases

when the microprojections are compressed, or by using a flexible electrode that can be deformed

to create increased surface-to-surface contact with another electrode. This surface resistance

may be the resistance between the material 222 and the electrodes 218, 220and/or the surface

resistance between a conducting layer (e.g., carbon/graphite) and a force-sensitive layer (e.g., a

semiconductor) of a multi-layer material 222. The greater the compression, the greater the

surface-to-surface contact, resulting in lower resistance and enabling quantitative measurement.

In some circumstances, this type of force-sensitive resistive behavior may be described as



"contact-based resistance." It is understood that the force-sensitive resistive material 222, as

defined herein, may be or include a doped or non-doped semiconducting material.

[50] The electrodes 218, 220 of the FSR sensor 206 can be formed of any conductive material,

including metals, carbon/graphite fibers or composites, other conductive composites, conductive

polymers or polymers containing a conductive material, conductive ceramics, doped

semiconductors, or any other conductive material. The leads 212 can be connected to the

electrodes 218, 220 by any suitable method, including welding, soldering, brazing, adhesively

joining, fasteners, or any other integral or non-integral joining method. Alternately, the electrode

218, 220 and associated lead 212 may be formed of a single piece of the same material.

[51] Other embodiments of the sensor system 202 may contain a different quantity and/ or

configuration of sensors and generally include at least one sensor. For example, in one

embodiment, the system 202 includes a much larger number of sensors, and in another

embodiment, the system 202 includes two sensors, one in the heel and one in the forefoot of a

shoe or device to be close proximity to a user's foot. In addition, one or more sensors 206 may

communicate with the port 214 in a different manner, including any known type of wired or

wireless communication, including Bluetooth and near-field communication. A pair of shoes

may be provided with sensor systems 202 in each shoe of the pair, and it is understood that the

paired sensor systems may operate synergistically or may operate independently of each other,

and that the sensor systems in each shoe may or may not communicate with each other. It is

further understood that the sensor system 202 may be provided with computer-executable

instructions stored on one or more computer-readable media that when executed by a processor

control collection and storage of data (e.g., pressure data from interaction of a user's foot with

the ground or other contact surface), and that these executable instructions may be stored in

and/or executed by the sensors 206, any module, and/or an external device, such as device 128,

computer 102, server 134 and/or network 132 of FIG. 1A.

ii. Wrist-worn device

[52] As shown in FIG. 2B, device 226 (which may resemble or be sensory device 142 shown

in FIG. 1A) may be configured to be worn by user 124, such as around a wrist, arm, ankle or the

like. Device 226 may monitor athletic movements of a user, including all-day activity of user

124. In this regard, device assembly 226 may detect athletic movement during user's 124

interactions with computer 102 and/or operate independently of computer 102. For example, in



one embodiment, device 226 may be an-all day activity monitor that measures activity regardless

of the user's proximity or interactions with computer 102. Device 226 may communicate

directly with network 132 and/or other devices, such as devices 138 and/or 140. In other

embodiments, athletic data obtained from device 226 may be utilized in determinations

conducted by computer 102, such as determinations relating to which exercise programs are

presented to user 124. In one embodiment, device 226 may also wirelessly interact with a mobile

device, such as device 138 associated with user 124 or a remote website such as a site dedicated

to fitness or health related subject matter. At some predetermined time, the user may wish to

transfer data from the device 226 to another location.

[53] As shown in FIG. 2B, device 226 may include an input mechanism, such as a depressible

input button 228 assist in operation of the device 226. The input button 228 may be operably

connected to a controller 230 and/or any other electronic components, such as one or more of the

elements discussed in relation to computer 102 shown in FIG. IB. Controller 230 may be

embedded or otherwise part of housing 232. Housing 232 may be formed of one or more

materials, including elastomeric components and comprise one or more displays, such as display

234. The display may be considered an illuminable portion of the device 226. The display 234

may include a series of individual lighting elements or light members such as LED lights 234 in

an exemplary embodiment. The LED lights may be formed in an array and operably connected

to the controller 230. Device 226 may include an indicator system 236, which may also be

considered a portion or component of the overall display 234. It is understood that the indicator

system 236 can operate and illuminate in conjunction with the display 234 (which may have

pixel member 235) or completely separate from the display 234. The indicator system 236 may

also include a plurality of additional lighting elements or light members 238, which may also

take the form of LED lights in an exemplary embodiment. In certain embodiments, indicator

system may provide a visual indication of goals, such as by illuminating a portion of lighting

members 238 to represent accomplishment towards one or more goals.

[54] A fastening mechanism 240 can be unlatched wherein the device 226 can be positioned

around a wrist of the user 124 and the fastening mechanism 240 can be subsequently placed in a

latched position. The user can wear the device 226 at all times if desired. In one embodiment,

fastening mechanism 240 may comprise an interface, including but not limited to a USB port, for

operative interaction with computer 102 and/or devices 138, 140.



[55] In certain embodiments, device 226 may comprise a sensor assembly (not shown in FIG.

2B). The sensor assembly may comprise a plurality of different sensors. In an example

embodiment, the sensor assembly may comprise or permit operative connection to an

accelerometer (including in the form of a multi-axis accelerometer), heart rate sensor, location-

determining sensor, such as a GPS sensor, and/or other sensors. Detected movements or

parameters from device's 142 sensor(s), may include (or be used to form) a variety of different

parameters, metrics or physiological characteristics including but not limited to speed, distance,

steps taken, calories, heart rate, sweat detection, effort, oxygen consumed, and/or oxygen

kinetics. Such parameters may also be expressed in terms of activity points or currency earned

by the user based on the activity of the user.

[56] Various examples may be implemented using electronic circuitry configured to perform

one or more functions. For example, with some embodiments of the invention, a computing

device such as a smart phone, mobile device, computer, server, or other computing equipment

may be implemented using one or more application-specific integrated circuits (ASICs). More

typically, however, components of various examples of the invention will be implemented using

a programmable computing device executing firmware or software instructions, or by some

combination of purpose-specific electronic circuitry and firmware or software instructions

executing on a programmable computing device.

II. Monitoring System

[57] FIGs. 3A-B illustrate examples of a computer interacting with at least one sensor in

accordance with example embodiments. In the depicted example, the computer 102 may be

implemented as a smart phone that may be carried by the user. Example sensors may be worn on

a user's body, be situated off-body, and may include any of the sensors discussed above

including an accelerometer, a distributed sensor, a heart rate monitor, a temperature sensor, etc.

In figure 3, a pod sensor 304 and a distributed sensor 306 (including, for example, sensor system

202 discussed above having one or more FSRs 206) is shown. The pod sensor 304 may include

an accelerometer, a gyroscope, and/or other sensing technology. In some examples, pod sensor

304 may at least one sensor to monitor data that does not directly relate to user movement. For

example, ambient sensors may be worn by the user or may be external to the user. Ambient

sensors may include a temperature sensor, a compass, a barometer, a humidity sensor, or other



type of sensor. Other types of sensors and combinations of sensors configured to measure user

movement may also be used. Also, computer 102 may incorporate one or more sensors.

[58] The pod sensor 304, the distributed sensor 206, as well as other types of sensors, may

include a wireless transceiver to communicate with one another and the computer 102. For

example, sensors 304 and 306 may communicate directly with the network 132, with other

devices worn by the user (e.g., a watch, arm band device, etc.), with sensors or devices worn by a

second user, an external device, etc. In an example, a sensor in a left shoe may communicate

with a sensor in a right shoe. Also, one shoe may include multiple sensors that communicate with

one another and/or with a processor of the shoe. Further, a pair of shoes may include a single

processor that collects data from multiple sensors associated with the shoes, and a transceiver

coupled to the single processor may communicate sensor data to at least one of computer 102,

network 132, and server 134. In another example, one or more sensors of a shoe may

communicate to a transceiver that communicates with at least one of computer 102, network 132,

and server 134. Further, sensors associated with a first user may communicate with sensors

associated with a second user. For example, sensors in the first user's shoes may communicate

with sensors in a second user's shoes. Other topographies may also be used.

[59] The computer 102 may exchange data with the sensors, and also may communicate data

received from the sensors via the network 132 to the server 134 and/or to another computer 102.

A user may wear head phones or ear buds to receive audio information from the computer 102,

directly from one or more of the sensors, from the server 134, from the network 132, from other

locations, and combinations thereof. The head phones may be wired or wireless. For example, a

distributed sensor 306 may communicate data to head phones for audible output to the user.

[60] In an example, a user may wear shoes that are each equipped with an accelerometer, a

force sensor or the like, to allow the computer 102 and/or the server 134 to determine the

individual movement and metrics of each foot or other body part (e.g., leg, hand, arm, individual

fingers or toes, regions of a person's foot or leg, hips, chest, shoulders, head, eyes) alone or in

combination with the systems described above with reference to FIGs. 1A-B and 2A-2B.

[61] Processing of data may distributed in any way, or performed entirely at one shoe, at the

computer 102, in the server 134, or combinations thereof. In the description below, computer

102 may be described as performing a function. Other devices, including server 134, a

controller, another computer, a processor in a shoe or other article of clothing, or other device



may performing the function instead of or in addition to computer 102. For example, one or

more sensors of each shoe (or other peripheral sensor) could be mated with a respective, local

controller that performs some or all processing of raw signal output by one or more sensors. The

controller's processing, at any given time, may be subject to command and control of a higher

tiered computing device (e.g., computer 102). That higher tiered device may receive and further

process the processed sensor signals, from that one or plural controllers, e.g., via one or more

transceivers. Comparisons and calculations may be made at one or more computing devices,

including some or all of the above computing devices, with or without additional computing

devices. Sensors may sense desired conditions and generate raw signals, the raw signals being

processed so as to provide processed data. The processed data may then be used for determining

current performance metrics (e.g., current speed of travel, etc.) and the determinations may

change depending on user input (e.g., how high did I jump?) and/or programming (e.g., did the

user do the indicated exercise and, if that is detected, how is it qualified/quantified in the user

experience).

[62] In an example, sensors 304 and 306 may process and store measurement data, and

forward the processed data (e.g., average acceleration, highest speed, total distance, etc.) to the

computer 102 and/or the server 134. The sensors 304 and 306 may also send raw data to the

computer 102 and/or the server 134 for processing. Raw data, for example, may include an

acceleration signal measured by an accelerometer over time, a pressure signal measured by a

pressure sensor over time, etc. Examples of multi-sensor apparel and the use of multiple sensors

in athletic activity monitoring are described in U.S. Application No. 12/483,824, entitled

"FOOTWEAR HAVING SENSOR SYSTEM," and published as U.S. Publication No.

2010/0063778 A l and U.S. Application No. 12/483,828, entitled "FOOTWEAR HAVING

SENSOR SYSTEM," and published as U.S. Publication No. 2010/0063779 Al. The content of

the above referenced applications are incorporated herein by reference in their entirety. In a

particular example, an athlete may wear shoes 302 having one or more force sensing systems,

e.g., that utilize force-sensitive resistor (FSR) sensors, as shown in FIG. 2A and described in the

above noted patent publications. The shoe 302 may have multiple FSR sensors 206 that detect

forces at different regions of the user's foot (e.g., a heel, mid-sole, toes, etc.). Computer 102

may process data from FSR sensors 206 to determine balance of a user's foot and/or between a

user's two feet. For example, computer 102 may compare a force measurement by a FSR 206



from a left shoe relative to a force measurement by a FSR 206 from a right shoe to determine

balance and/or weight distribution.

[63] FIG. 3B is another example data flow diagram in which computer 102 interacts with at

least one sensor processing system 308 to detect user actions. Sensor processing system 308

may be physically separate and distinct from computer 102 and may communicate with

computer 102 through wired or wireless communication. Sensor processing system 308 may

include sensor 304, as shown, as well as other sensors (e.g., sensor 306) instead of or in addition

to sensor 304. In the depicted example, sensor system 308 may receive and process data from

sensor 304 and FSR sensor 206. Computer 102 may receive input from a user about a type of

activity session (e.g., cross training, basketball, running, etc.) the user desires to perform.

Instead or additionally, computer 102 may detect a type of activity the user is performing or

receive information from another source about the type of activity being performed.

[64] Based on activity type, computer 102 may identify one or more predefined action

templates and communicate a subscription to sensor system 308. Action templates may be used

to identify motions or actions that a user may perform while performing the determined type of

activity. For example, an action may correspond to a group of one or more events, such as

detecting that a user has taken a step to the right followed by a step to the left or detecting that a

user has jumped while flicking his or her wrist. Accordingly, different sets of one or more action

templates may be defined for different types of activities. For example, a first set of action

templates defined for basketball may include dribbling, shooting a basketball, boxing out,

performing a slam dunk, sprinting and the like. A second set of action templates defined for

soccer may include kicking a ball to make a shot, dribbling, stealing, heading the ball and the

like. Action templates may correspond to any desired level of granularity. In some examples, a

particular type of activity may include 50-60 templates. In other examples, a type of activity

may correspond to 20-30 templates. Any number of templates may be defined as needed for a

type of activity. In still other examples, the templates may be manually selected by a user rather

than being selected by the system.

[65] Sensor subscriptions may allow sensor system 308 to select the sensors from which data

is to be received. The sensor processing system 308 may manage subscriptions that are used at

any particular time. Types of subscriptions may include force sensitive resistance data from one

or more force sensitive resistors, acceleration data from one or more accelerometers, summation



information over multiple sensors (e.g., summation of acceleration data, summation of force

resistance data over one or more sensors, etc.), pressure maps, mean centered data, gravity

adjusted sensor data, force sensitive resistance derivatives, acceleration derivatives, and the like

and/or combinations thereof. In some examples, a single subscription may correspond to a

summation of data from multiple sensors. For example, if a template calls for a shift in force to

the forefoot region of a user's foot, a single subscription may correspond to a summation of

forces of all sensors in the forefoot region. Alternatively or additionally, force data for each of

the forefoot force sensors may correspond to a distinct subscription.

[66] For example, if sensor system 308 includes 4 force sensitive resistive sensors and an

accelerometer, the subscriptions may specify which of those 5 sensors are monitored for sensor

data. In another example, subscriptions may specify receiving/monitoring sensor data from a

right shoe accelerometer but not a left shoe accelerometer. In yet another example, a

subscription may include monitoring data from a wrist-worn sensor but not a heart rate sensor.

Subscriptions may also specify sensor thresholds to adjust the sensitivity of a sensor system's

event detection process. Thus, in some activities, sensor system 308 may be instructed to detect

all force peaks above a first specified threshold. For other activities, sensor system 308 may be

instructed to detect all force peaks above a second specified threshold. Use of different sensor

subscriptions may help a sensor system to conserve power if some sensor readings are not

needed for a particular activity. Accordingly, different activities and activity types may use

different sensor subscriptions.

[67] Sensor processing system 308 may be configured to perform initial processing of raw

sensor data to detect various granular events. Examples of events may include a foot strike or

launch when jumping, a maximum acceleration during a time period, etc. Sensor system 308

may then pass events to computer 102 for comparison to various templates to determine whether

an action has been performed. For example, sensor system 308 may identify one or more events

and wirelessly communicate BLUETOOTH® Low Energy (BLE) packets, or other types of data,

to computer 102. In another example, sensor system 308 may instead or additionally send raw

sensor data.

[68] Subsequent to receipt of the events and/or the raw sensor data, computer 102 may

perform post-match processing including determining various activity metrics such as

repetitions, air-time, speed, distance and the like. Activity classification may be performed by



identifying various events and actions represented within data received from any number and

type of sensors. Accordingly, activity tracking and monitoring may include determining whether

one or more expected or known actions within an activity type has been performed and metrics

associated with those actions. In one example, actions may correspond to a series of one or more

low-level or granular events and may be detected using predefined action templates.

[69] For example, using action templates, computer 102 may automatically detect when a user

has performed a particular activity or a particular motion expected during that activity. If a user

is playing basketball, for instance, detecting that the user has jumped while flicking his or her

wrist may indicate that the user has taken a shot. In another example, detecting that a user has

moved both feet outward while jumping followed by moving both feet inward while jumping

may register as a user performing one repetition of a jumping jack exercise. A variety of other

templates may be defined as desired to identify particular types of activities, actions or

movements within types of activities.

[70] FIG. 4 illustrates examples of pod sensors 304 that may be embedded and removed from

a shoe in accordance with example embodiments. The pod sensor 304 may include a

rechargeable battery that may be recharged when inserted into a wall adapter 402. Wired or

wireless charging of the pod sensor 304 may be used. For example, the pod sensor 304 may be

inductively charged. In some examples, a pod sensor 304-1 may be configured with an interface

(e.g., Universal Serial Bus) permitting insertion into a computer or other device for downloading

and/or receiving data. An interface of the pod sensor may provide for wired or wireless

communication. For instance, software updates may be loaded onto the pod sensor when

connected to a computer. Also, the pod sensor may wirelessly receive software updates. When

physically coupled to a computer 102 (or other device having a port), the pod sensor may charge

and communicate with the computer 102.

[71] FIG. 5 illustrates example on-body configurations for the computer 102 in accordance

with example embodiments. Computer 102 may be configured to be worn at desired locations

on a user's body, such as, for example, a user's arm, leg, or chest, or otherwise integrated in

clothing. For example, each article of clothing may have its own integrated computer. The

computer may be a thin client, driven by the context, of what the user is doing and otherwise

equipped/networked. Computer 102 may also be located apart from the user's body, as shown in

FIGs. 6-7.



[72] FIGs. 6-7 illustrates example various off-body configurations for the computer 102 in

accordance with example embodiments. Computer 102 may be placed in a docking station 602

to permit display of the GUI on a larger screen and output of audio through a stereo system. As

in other examples, computer 102 may respond to voice commands, via direct user input (e.g.,

using a keyboard), via input from a remote control, or other manners to receive user commands.

Other off-body configurations may include placing the computer 102 on a floor or table nearby

where a user is exercising, storing the computer 102 in a workout bag or other storage container,

placing the computer 102 on a tripod mount 702, and placing the computer 102 on a wall mount

704. Other off-body configurations may also be used. When worn off-body, a user may wear

head-phone, ear buds, a wrist-worn device, etc. that may provide the user with real-time updates.

The pod sensor 304 and/or the distributed sensor 306 may wirelessly communicate with the

computer 102 at the off-body locations when in range, at periodic time intervals, when triggered

by the user, and/or may store data and upload the data to the computer 102 when in range or

when instructed by the user at a later time.

[73] In an example, the user may interact with a graphical user interface (GUI) of the

computer 102. FIG. 8 illustrates an example display of a GUI presented by a display screen of

the computer 102 in accordance with example embodiments. Home page display 802 of the GUI

may present a home page to provide the user with general information, to prompt the user to

select what type of physical activity session the user is interested in performing, and to permit

the user to retrieve information about previously completed sessions (e.g., basketball games,

workouts, etc.). The display screen of the computer 102 may be touch sensitive and/or may

receive user input through a keyboard or other input means. For instance, the user may tap a

display screen or provide other input to cause the computer 102 to perform operations.

[74] To obtain information about a previous session, the user may tap or otherwise select on a

field 804 including the last session to cause the computer 102 to update the home page display

802 to display performance metrics (e.g., vertical leap, total air, activity points, etc.) from at least

one previous session. For example, the selected field 804 may expand, as seen in FIG. 8, to

display information about duration of the last session, the user's top vertical leap, a total amount

of time a user was in the air during the last session, and incentive points (e.g., activity points)

earned in the previous session. The computer 102 may determine performance metrics (e.g.,



speed, vertical leap, etc.) by processing data sensed by the sensors 304 and 306 or other sensing

devices.

[75] Home page display 802 may prompt a user to select whether they wish to have the

computer 102 track one or more user performance metrics during a workout or athletic activity

session (e.g., track my game) by selecting field 806 or assist the user in improving their athletic

skills (e.g., raise my game) by selecting field 808. FIGs. 9-21 discuss the former and FIGs. 22-

31 discuss the latter.

[76] FIG. 9 illustrates example performance metrics for user selection in accordance with

example embodiments. In an example, a user may be interested in monitoring their total play

time, vertical leap, distance, and calories burned and/or other metrics, and may use the home

page display 802 to select from the desired metrics shown in FIG. 9 . The metrics may also vary

based on type of athletic activity performed in a session. For example, home page display 802

may present certain default performance metric selections, depending on the activity of the

session. The user may provide input to change the default performance metric selections.

[77] Other performance metrics than the ones shown in FIG. 9 may include a total number of

jumps, a number of vertical jumps above a certain height (e.g., above 3 inches), a number of

sprints (e.g., speed above a certain rate, either user selected or specified by computer 102), a

number of fakes (e.g., quick changes in direction), a jump recovery (e.g., a fastest time between

two jumps), a work rate (e.g., may be a function of average power multiplied by time length of

workout session), a work rate level (e.g., low, medium, high), total steps, steps per unit time

(e.g., per minute), number of bursts (e.g., number of times a user exceeds a speed threshold),

balance, weight distribution (e.g., compare weight measured by a FSR 206 in a user's left shoe to

weight measured by a FSR 206 in a user's right shoe, as well as amount FRSs 206 in one shoe),

average time duration of sessions, total session time, average number of repetitions per exercise,

average number of points earned per session, total number of points, number of calories burned,

or other performance metrics. Additional performance metrics may also be used.

[78] In an example, computer 102 may prompt the use to indicate which metrics to monitor

for each type of session (e.g., baseball, soccer, basketball, etc.) and store the identified metrics in

a user profile. Computer 102 may also prompt the user for desired metrics at the beginning of

each session. Further, computer 102 may track all of the performance metrics, but may only

display the selected metrics to the user in the GUI. For example, computer 102 may only



monitor certain base metrics (e.g., based on battery life may be extended, to vary responsiveness,

to avoid data overload, etc.). If the user desires to review metrics other than the ones currently

displayed by the GUI, the user may input the desired metrics and the computer 102 may update

the GUI accordingly. The metrics being displayed may be changed at any time. The default

metrics may be presented once the session resumes or another session begins.

[79] If computer 102 monitors more metrics than can be displayed, computer 102 may later

go into a lower level of monitoring (e.g., as resources are consumed together with warnings to

user), down to and through base and ultimately to one or no metrics being monitored. In an

example, computer 102 may only display base metrics for a user, unless/until configured

otherwise by user. Based on resources, computer 102 may reduce what is being displayed to

only present the base performance metrics or fewer metrics. Sensors may continue to monitor

the other performance metrics, and data from these sensors may be later available (e.g., via web

experience, etc.).

[80] At the beginning of a session, computer 102 may calibrate the sensors of the shoes.

FIGs. 10-1 1 illustrate an example of calibrating sensors in accordance with example

embodiments. Calibration may involve computer 102 confirming ability to communicate

directly or indirectly with the sensors (e.g., sensors 304 and 306), that the sensors are functioning

properly, that the sensors have adequate battery life, and to establish baseline data. For example,

computer 102 may communicate with (e.g., send a wireless signal) pod sensor 304 and

distributed sensor 306 contained with a user's shoes. The pod sensor and the distributed sensor

may reply with the requested data. Calibration may also occur at other time instances (e.g., mid-

session, at the end of a session, etc.).

[81] During calibration, the GUI may prompt the user to stand still to take baseline data

measurements with pod sensor 304 and distributed sensor 306 (e.g., acceleration, weight

distribution, total weight, etc.), as seen in displays 1002A-B. Calibration may also prompt the

user to individually lift their feet to permit computer 102 to determine which foot is associated

with which sensor data. Distributed sensor 306 may also be encoded with footwear information,

such as, for example, shoe type, color, size, which foot (e.g., left or right), etc., that the computer

102 obtains during calibration. The computer 102 (or server 134) may process the reply from the

sensors 304 and 306, and update the GUI to inform the user of any issues and how to address

those issues (e.g., change battery, etc.) or if the calibration was successful, as seen in display



1002C. In FIG. 11A, for instance, field 1104 shown to the left of display 1102A includes

example displays of battery life as well as connectivity status (e.g., connected, not connected).

Calibration may also occur at certain events, such as detecting removal of a pod 304. Based on

the calibration, the display 1102B presents a weight distribution for the user and a gauge 1106

representing remaining battery life. Either as part of calibrating one or more sensors and/or as a

separate feature or function, a GUI may be configured to display performance data in

substantially real-time (e.g., as fast as may be permitted to capture (and/or process) and transmit

the data for display). FIG. 11B shows example GUIs that may be implemented in accordance

with one embodiment. As seen in FIG. 1IB, display 1102C may provide one or more selectable

activity parameters for displaying captured values relating to that selectable parameter. For

example, a user desiring to view values relating to their vertical height during a jump may select

the "vertical" icon (see icon 1108); yet other icons may include, but are not limited to: quickness

(which may display values relating to steps per second and/or distance per second), pressure,

and/or any other detectable parameter. In other embodiments, a plurality of different parameters

may be selected for simultaneous display. Yet in further embodiments, the parameters are not

required to be selected. Default parameters may be displayed absent a user input. Data relating

to the parameter(s) may be provided on display 1102C in real-time. For example, output 1110

indicates that the user has jumped "24.6 INCHES". Values may be provided graphically, such as

for example represented by graph 112 indicating the value is 24.6 inches. In certain

embodiments, outputting of values, such as through outputs 1110 and/or 1112, may show the

real-time data, in yet other embodiments, at least one of the outputs 1110/1 112 may show other

values, such as historical values, desired goal values, and/or a maximum or minimum value. For

example, graph 1112 may fluctuate depending on the user's current (e.g., real-time) height;

however, output 1110 may display the user's highest recorded jump during that session or an all-

time best. Outputting of values or results may be correlated to physical objects and/or actions.

For example, upon a user jumping a vertical height within a first range, such as between 24

inches to 30 inches, they may receive an indication that they could jump over a bicycle (see, e.g.,

display 1102D of FIG. 11B). As another example, values relating to a user's quantity of steps

per second may be correlated to those of actual animals and displayed. Those skilled in the art

will appreciate that other physical objects may be utilized in accordance with different

embodiments.



[82] Computer 102 may prompt the user to start a session. FIG. 12 illustrates example

displays of the GUI presenting information relative to a session in accordance with example

embodiments. Display 1202A may initially prompt the user to check in to a court and to start a

session. The user may also input a type of the session (e.g., practice, pickup game, league, half-

court game, full court game, 3 on 3, 5 on 5, etc.). Display 1202B may inform the user of a

duration of the session as well as prompting the user to pause and/or end their session. Display

1202C may present current performance metrics of the user (e.g., top vertical, air time, tempo,

etc.). For viewing purposes, display 1202 may present default or user-selected statistics, but a

swipe or other gesture may trigger a scroll, sequencing groups of predetermined number of

performance metrics (e.g., 3 or other number, based on the performance metrics that can be

shown on the screen in portrait versus landscape orientation) or otherwise brings up other

performance metrics.

[83] Computer 102 may also update display 1202 when a particular event is identified. For

example, if a new record (e.g., personal best) is identified (e.g., new vertical max leap), computer

1202 may at least one of update the display (e.g., color, information presented, etc.), vibrate,

sound a noise indicative of the specific record (e.g., based on color change placement on shoe

corresponding to a specific metric), or prompt the user that some record (e.g., any metric) has

been reached. Display 1202 may also present a button for the user to select signifying that a

record has been achieved. Display 1202B may prompt the user to check their performance

metrics (e.g., check my stats), as further described in FIG. 13.

[84] FIG. 13 illustrates an example display of a GUI providing a user with information about

their performance metrics during a session in accordance with example embodiments. Display

1302 may present information about a length of a current or previous session in field 1304,

various performance metrics (e.g., top vertical, total airtime, tempo, etc.) for the user in field

1308, as well as who the user played with during the session in field 1310. For example,

computer 102, sensor 304 or 306, or other device associated with a first user may exchange a

first user identifier with a computer 102, sensor 304 or 306, or other device associated with a

second user to that each computer may be aware of who participated in a session.

[85] The computer 102 may also process the performance metrics to assign a playing style to

the user as indicated in field 1306. Field 1306 may indicate that the user is a "hot streak" in

response to determining that the user hustled hard for thirty minutes in a row. The box to the



right of field 1306 may indicate alternative playing styles. The computer 102 may identify other

types of playing styles. For example, the computer 102 may assign a 'silent assassin' playing

style when identifying periods of inactivity followed by explosive bursts, a 'vortex' playing style

when a user exhibits little movement or jumping during the session, a 'cobra' playing style when

a user exhibits perpetual easy movement with huge bursts and jumps, a 'track star' playing style

when a user is fast, has good stamina, and has a high peak speed, and a 'skywalker' playing style

when a user has a big vertical leap and a long hang time. In some examples, more than one style

may be assigned to the user, with a different style associated with one individual session as

compared with another session. Plural styles may be assigned and displayed for a single session.

[86] The computer 102 may assign a particular playing style based on receiving user data from

at least one of pod sensor 304 (e.g., accelerometer data), distributed sensor 306 (e.g., force data),

or other sensors. The computer 102 may compare the user data with playing style data for a

plurality of different playing styles to determine which of the playing styles most closely

matches the data. For example, the computer 102 may set performance metric thresholds for

each of the playing styles. Some playing styles may require that, at least once during the session,

the user jumped a certain height, ran at a certain speed, played for a certain amount of time,

and/or performed other tasks. Other playing styles may require that the user data indicate that

the user performed certain sequences of events (e.g., little movement followed by quick

acceleration to at least a certain top speed). Some playing styles may require that the user data

indicate that the user maintained thresholds for a certain amount of time (e.g., maintained

average speed over a threshold throughout a game).

[87] In an example, a playing style may be assigned based on a data set obtained from a set of

sensors including sensors worn at various locations on a user's body (e.g., accelerometers at the

gluteus and or upper body to identify a "BANGER" playing style). Also, other, non-activity data

may come into determining a playing style, such as user profile data (e.g., user age, height,

gender, etc.). For example, some playing styles may be gender specific or based on ambient

conditions (e.g., a "POSTMAN" style because use plays in rain, sleet, snow, etc.).

[88] A user or user group may define their own playing styles, based on a combination of

metrics and analytics. The users or user groups may change a name of the playing style, without

changing the associated metrics and analytics. Playing styles may be updated automatically. For

example, personal training system 100 may periodically update a playing style specified by



system 100. In another example, system 100 may automatically update a playing style when the

name of the playing style is associated with a particular location (e.g., state, city, court), and that

playing style is referred to by a different name at another location (e.g., keep the designation

consistent with local lingo).

[89] In FIG. 13, display 1302 permits the user to share their performance metrics with other

users and/or to post to a social networking website by selecting field 1312. The user may also

input a message (e.g., "check out my vertical leap") to accompany the performance metrics being

sent. The computer 102 may distribute performance metric data of a current and/or previous

session and the message to the server 134 in response to a user request to share. The server 134

may incorporate the data and/or message in the social networking website and/or may distribute

the data/message to other desired or all users.

[90] FIG. 14 illustrates example displays of the GUI presenting information about a user's

virtual card (vcard) in accordance with example embodiments. The vcard may include

information about a user's athletic history. The vcard may include data on a user's performance

metrics, sessions, and awards at individual sessions as well as averages of the performance

metrics. The vcard statistics display 1402A may indicate a number of points a user has acquired

(e.g., activity points or metrics), as well as running totals and/or top performances by the user.

The activity points may a statistic indicating physical activity performed by a user. The server

134 and/or computer 102 may award activity points to the user upon achieving certain athletic

milestones. The vcard sessions display 1402B may indicate a total amount of playtime and

number of sessions a user has completed, as well as providing historical information about

completed sessions. The vcard sessions display 1402B may also indicate a playing style the user

exhibited for each session as well as a session length and date of the session. The vcard awards

display 1402C may indicate awards the user has accrued over time. For example, the server 134

and/or computer 102 may award the user a flight club award after accruing a total amount of loft

time during the sessions.

[91] Other example awards may be a "king of the court" award for a user who has one or more

top metrics at a specific court, a "flier mile" award earned with one mile of flight time (or for

other quanta of time and distance), a "worldwide wes" award when a player participates in

sessions in multiple countries, an "ankle-breaker" award to those having at least a certain top

speed or quickest first step, a "jump king" award for a user having at least a certain vertical leap,



a "24/7 bailer" award for a user who plays a certain number of days in a row or at a certain

number of different courts, an "ice man" award if a certain number of rivals follow a user, a

"black mamba" award if an even greater number of rivals follow a user (compared to an ice

man), a "prodigy" award for a young player achieving certain performance metric levels, and an

"old school" award for older players achieving certain performance metric levels. Other types of

awards may also be awarded.

[92] FIG. 15 illustrates an example user profile display of the GUI presenting a user profile in

accordance with example embodiments. The user profile display 1502 may present information

about the user, such as height, weight, and position, playing style (e.g., "The Silent Assassin"),

as well as other information. The user profile display 1502 may also indicate one or more types

of shoe worn by the user. The user profile display 1502 may present information about the

user's activity, and may permit the user to control sharing this information with other users. For

example, the user may specify which other users can view user profile information, or may make

all of the user's information accessible to any other user. FIG. 16 illustrates further examples of

information about the user that may be presented in user profile display 1502 in accordance with

example embodiments.

[93] FIGs. 17-20 illustrate further example displays of a GUI for displaying performance

metrics to a user in accordance with example embodiments. During, at the end of a session, or

both, the computer 102 may communicate with at least one of pod sensor 304, distributed sensor

306, or other sensor, to obtain data to generate the performance metrics. Example displays of the

GUI while capturing data are shown in FIG. 17, such as top vertical in display 1702A, total

airtime in display 1702B, tempo statistics in display 1702C, and points in display 1702D. Scroll

bar 1704 represents the progress in transferring data from the sensors to computer 102.

[94] FIG. 18A illustrates example leap displays relating to a user's vertical leap in accordance

with example embodiments. The computer 102 may track information on the user's vertical leap

during an exercise session as well as at what times during the session the leaps occurred. The

computer 102 may determine a user's vertical leap based on an amount of loft time between

when both feet of a user leave the ground and when a first of the user's feet next contacts the

ground. The computer 102 may process accelerometer data from pod sensor 304 and/or force

data from distributed sensor 306 to determine a moment when both of the user's feet are off the

ground and when a first of the feet next contacts the ground. The computer 102 may also



compare user data from pod sensor 304 and distributed sensor 306 with jump data to confirm that

the user actually jumped and landed, rather than merely lifted their feet off of the ground or hung

on a basketball rim (or other object) for a predetermined time. The jump data may be data

generated to indicate what a force profile and/or acceleration profile should look like for

someone who actually jumped. The computer 102 may use a similarity metric when comparing

the user data to the jump data. If the user data is not sufficiently similar to the jump data, the

computer 102 may determine that the user data is not a jump and may not include the user data

when determining a user's performance metrics (e.g., top or average vertical leap).

[95] Provided that the computer 102 determines that the user data is for a jump, the computer

102 may process the user data to determine a vertical leap, a time of the vertical leap, a user's

average vertical leap height, maintain a running total of loft time for jumps, and/or determine

which foot is dominant, as well as other metrics. The computer 102 may identify a dominant

foot based on the force data and/or accelerometer data associated with each shoe. The force data

and/or accelerometer data may include timing information so that the computer 102 can compare

events in each shoe. The computer 102 may process the force data and/or accelerometer data as

well as the timing information to determine which foot was last on the ground prior to a jump.

The computer 102 may identify a dominant foot based on the one that is last on the ground when

a user jumps and/or the one associated with a user's largest vertical leap. The computer 102 may

also present leap display 1802A including a user's top five vertical leaps and depict which foot,

or both feet, was last on the ground immediately preceding the jump. Leap display 1802A may

display any desired number of top leaps, which may be specified by the user or set by system

100. The number of top leaps may be based on an amount of time. For example, leap display

1802A may present the top five leaps over the full time of a session, top five in the most recent

predetermined number of minutes or percentage of total session time, or based on the type of

session (e.g., pick-up basketball game as compared to an organized game). The leap display

1802A or 1802B may also display vertical leaps over durations other than by session, and may

include, for example, month, week, all time, or other time ranges. Leap display 1802A or 1802B

may also present a total number of jumps, a cumulative amount of hang time, an average hang

time, hang time corresponding to a highest vertical leap, or other information relating to

jumping. Orientation of computer 102 may control which of leap display 1802A and leap

display 1802B is currently being presented. For example, a user may rotate computer 102 (e.g.,



90 degrees) to change from presenting leap display 1802A (e.g., a portrait orientation) to

presenting leap display 1802B (e.g., a landscape orientation). A user may rotate computer 102 in

the opposite direction to change from presenting leap display 1802B to presenting leap display

1802A. Similarly, rotation of computer 102 may be used to alternate between displays in other

examples described herein.

[96] In another example, leap display 1802B may display a user's jumps chronologically over

a session and may indicate a time when each jump occurred as well as vertical height for each

jump during the session. The leap display 1802B may also display a user's personal best vertical

leap from a previous session or previously set during the session. In an example, a personal best

line can be changed during a session, either via a step function, or by adding a new line of the

new best to supplement the existing line (e.g., "new best" color) and showing lines for the

session in which the new best occurs. Computer 102 may also update leap display 1802B by

replacing the previous personal best line (e.g., in one color) with a new line (e.g., in a new

personal best color, which may only be used during the session in which the personal best

occurred). Further, the color may change as the user's personal best improves to indicate ability

compared to other users (e.g., you jumped higher than 85% of other users).

[97] The leap display 1802B may include a performance zone (e.g., dunk zone) indicating

when a user may be able to perform an act (e.g., dunk a basketball). The computer 102 may

tailor the performance zone to the user based on the user's physical attributes (e.g., height, arm

length, leg length, torso length, body length, etc.). For example, a dunk zone may require a

higher vertical leap for a shorter user than a taller user.

[98] A performance zone may correspond to a range of values, a minimum value, or a

maximum value. The one or more values may correlate to when a user's athletic performance is

expected that a user could perform a particular act. For example, a performance zone may be a

minimum vertical leap that would permit a user to dunk a basketball. The user need not actually

perform the act (e.g., dunking), but instead the performance zone may indicate when the

computer 102 calculates that the user could perform the act.

[99] Based on sensor data obtained from one or more sessions, computer 102 may provide a

recommendation to help the user achieve the performance zone. For example, computer 102

analysis of sensor data associated with leaps by the user may enable more feedback to the user to

enhance ability to get into the dunk zone or to improve personal bests in rare air. For instance,



computer 102 may process sensor data and recommend that the user adjust certain body parts to

increase the user's leaping ability. In another example, computer 102 may suggest that the user

obtain greater acceleration of leading foot or more pressure on trailing foot by increasing upper

body acceleration.

[100] A performance zone may be established for any desired athletic movement. Example

performance zones may correspond to a minimum amount of pressure measured by distributed

sensor 306, a maximum amount of pressure, pressure falling within a particular range or

pressures. Other example performance zones may correspond to a minimum amount of

acceleration measured by the sensor 306, a maximum amount of pressure, pressure falling within

a particular range or pressures. Also, a performance zone may be based on a combination of

different measurements or a sequence of measurements. For example, a performance zone may

specify at least a certain amount of acceleration, followed by at least a certain amount of loft

time, followed by at least a certain amount of measured pressure.

[101] In gymnastics, for example, acceleration and body rotation may be monitored. For

instance, it may be desirable for a gymnast to have a specific amount of body rotation during a

dismount from the uneven bars. If the gymnast rotates too quickly or slowly, he or she may not

orient their body in a proper position when landing. The performance zone may be a "spin zone"

specifying minimum and maximum rotational accelerations, and computer 102 may monitor for

over and under rotation to provide the gymnast with feedback on whether they are within a

performance zone during a dismount. Computer 102 may provide a recommendation to adjust

certain body parts to adjust an amount of acceleration when dismounting to increase or decrease

rotation by the user. A performance zone may be established for other sports (e.g., track and

field, golf, etc.).

[102] Computer 102 may tailor the performance zone based on feedback received form the

user. In an example, computer 102 may receive input from a user indicating for which vertical

leaps the user was able to perform the act (e.g., dunk a basketball), and the computer 102 may

adjust a minimum required vertical leap for the user to be in the performance zone based on the

user's feedback. Computer 102 may award one or more activity points to a user for being in the

performance zone as well as for the amount of time the user maintained their performance within

the performance zone. Computer 102 may also determine an amount of calories burned by the

user while in the performance zone.



[103] Computer 102 may present information indicating a rate of activity points earned by a

user over the duration of an exercise session. FIG. 18B illustrates an example activity points

display 1804 in accordance with example embodiments. Computer 102 may determine and

award activity points to a user during the exercise session. To do so, computer 102 may compare

measured user performance to any number of metrics to award activity points. For example,

computer 102 may award a predetermined number of activity point for running a predetermined

distance. As may be seen in FIG. 18B, line 1806 of activity points display 1804 may represent

the rate at which a user earned activity points at various times during the exercise session, line

1806 may represent an all-time average rate at which a user has accrued activity points, line 1808

may represent the average rate at which the user accrued activity points during this particular

session, and line 1812 may represent an all-time best rate for accruing activity points. In an

example, line 1806 may represent how may activity points a user accrues per minute, or other

interval of time (e.g., per millisecond, per second, per ten seconds, per thirty seconds, etc.).

Activity points display 1804 may also present indicia, such as lines, indicating other matrices,

such as averages, including but not limited to an average rate of accrued activity points for a

predetermined number of previous session (e.g., last three sessions). Further, the lines may be of

different colors. If a new all-time best is established, activity points display 1804 may flash or

otherwise present an indication signifying the accomplishment.

[104] Computer 102 may categorize activities performed by the user as well as a percentage of

time during an exercise session a user was in a particular category, and present this information

to the user in the activity points display 1804. For example, activity points display 1804 may

indicate a percentage of time during a session that a user was idle, percentage of time that the

user moved laterally, percentage of time that the user was walking, percentage of time that the

user was running, percentage of time that the user was sprinting, and percentage of time that the

user was jumping, etc. Other categories instead of or in addition to the ones shown in activity

points display 1804 may also be presented. Further, activity points display 1804 may display a

cumulative amount of time, rather than percentage of time, for each of these statistics. Computer

102 may determine that amount of activity points a user earned while in each category, as well as

a total amount of activity points earned during an exercise session, and present such information

via activity points display 1804. In an example, computer 102 may determine that a user earned

25 activity points while walking, 75 activity points while walking, and 150 activity points while



sprinting, for a total of 250 activity points. Computer 102 may also determine a caloric burn rate

for each of the categories instead of or in addition to determining activity points.

[105] The computer 102 may also display performance metric data based on measurements of a

user's hustle and tempo. FIG. 19 illustrates example hustle displays 1902A-B and tempo

displays 1904A-B in accordance with example embodiments. Hustle display 1902A may present

a user's hustle over time during a session, as well as other performance metrics. For example,

computer 102 may track various performance metrics including a running total of jumps, sprints,

fakes, and jump recovery (e.g., a shortest amount of time between consecutive jumps) during a

session, and hustle may be a function of these metrics. With reference to hustle display 1902B,

computer 102 may divide hustle into three categories: low, medium and high. More or fewer

categories of hustle may be defined. Hustle display 1902B may also present line 1906 indicating

an average hustle level over a session.

[106] With reference to tempo display 1904A, computer 102 may present information on a

user's tempo during a session. Tempo may be based on a rate of steps taken by a user per

interval of time (e.g., steps per minute). The categories may be defined by ranges of step rates.

For example, walking may be defined as one to 30 steps per minute, jogging may be 31-50 steps

per minute, running may be defined as 51-70 steps per minute, and sprinting may be defined as

7 1 or more steps per minute. With reference to tempo display 1904B, computer 102 may

indicate how often a user was in each category during a session. For example, tempo display

1904B may indicate what percentage of the time a user was in each category (e.g., 12%

sprinting). Tempo display 1904 may also indicate a user's quickest number of steps per second

(e.g., 4.1 steps/second) or any other time interval, a total number of steps, a total number of

sprints, etc.

[107] The computer 102 may also inform the user of activity points earned during the workout

as well as total activity points accrued. FIG. 20 illustrates an example activity points display of a

GUI informing a user of points earned during a session in accordance with example

embodiments. The computer 102 may process data taken during a workout session to award

points to a user. The points may track a user's activity across different sports and workout

sessions. The points display 2002A-B may permit the user to determine points earned by date

range, workout session, or other ranges.



[108] The computer 102 may also track user defined movement. FIG. 1 illustrates example

freestyle displays of a GUI providing information on freestyle user movement in accordance

with example embodiments. In freestyle display 2102A, computer 102 may prompt the user to

start a movement for tracking. The user may perform any desired type of movement, denoted

hereafter as "freestyle" movement. In freestyle display 2102B, computer 102 may display a

user's vertical leap, airtime, and foot used for a jump during the freestyle movement. Freestyle

display 2102B may display performance metrics deemed relevant by the system 100, by the user,

or both. For example, performance metrics could be the vertical leap, airtime, foot, as shown in

display 2102B, could be the weight distribution shown in display 2102C, or both with the user

cycling through. In freestyle display 2102C, computer 102 may display a weight distribution

measured by distributed sensor 306. The user may also review weight distributions over time to

determine how the user's weight distribution may have affected a user's availability to move or

leap. A user may, for example, slide their finger across display to move between displays

2102A-C.

[109] In addition to monitoring a user's performance during a session, computer 102 may assist

a user in improving their athletic skills. FIG. 22 illustrates example training displays 2202A-B

presenting user-selectable training sessions in accordance with example embodiments. The

training sessions may guide the user through a set of movements designed to improve a user's

athletic ability. Example training sessions may include a shooting practice, an all around the

world game, a buzzer beater game, a pro-player game, a basic game, an air time game, a

continuous crossover game, a free throw balance game, a signature moves game, a pro battles

game, and a horse game. These training sessions are further described in FIGs. 23-26. For

example, computer 102 may have a touchscreen permitting a user to scroll between and select

the training sessions shown in FIGs. 23-26.

[ 110] FIGs. 27-30 illustrate display screens for GUIs for a basketball shooting training session

in accordance with example embodiments. In FIG. 27, training display 2702 may present the

user with information on their last session (e.g., shooting percentage for free throws, three

pointers, and jump shots) and prompt the user to begin a new session. The computer 102 may

monitor touches on a pressure sensitive display screen to track makes and misses. To do so, the

computer 102 may monitor how many fingers were used to distinguish between basketball shots.

For example, three fingers may be used to indicate a three point shot in basketball, two fingers



may be used to indicate a two point shot, and a single finger may be used to indicate a free

throw, as seen in FIG. 28. A tap of one or more fingers on the display screen may indicate a

made shot, and a swipe of one or more fingers across a portion of the display screen may indicate

a miss. In other examples, a down swipe across a display screen of computer 102 with one or

more fingers may indicate a make and an up swipe with one or more fingers may indicate a miss.

[I l l ] The computer 102 may process the user input to determine a number of fingers used as

well as between a tap and a swipe. The computer 102 may determine an amount of area of the

display screen covered by the fingers when tapping and/or swiping the display screen to

distinguish between one, two, or three fingers. The computer 102 may also determine duration

of the touch and if a region of the display screen initially contacted by the user differs from a

region of the display screen at the end of the touch to distinguish between a tap and a swipe. At

the end of a session, the training display 2702 may display information on makes and misses to

the user, as seen in FIG. 29. The training display 2702 may display makes/misses by shot type

as well as totals for all shot types. For example, training display 2702A may display makes and

misses for free throws, and training display 2702B may display makes and misses for jump

shots. Training display 2702B may aggregate 2 and 3 point basketball shots and may display

makes and misses together, or separate displays may present makes and misses for each type of

shot.

[ 112] FIG. 30 illustrates example displays for a GUI providing the user with information on a

shooting practice session in accordance with example embodiments. Shot summary display

3002A may permit the user to select all shots or a particular shot type to receive information on

percentage of shots made (e.g., 55.6%), a streak of how many shots were made consecutively,

and the user's vertical leap "sweet spot" for the makes. The sweet spot may indicate a vertical

leap where a user's shooting percentage (e.g., percentage of made shots) exceeds a

predetermined amount (e.g., 50%). The computer 102 may process data from the pod sensor 304

and/or from distributed sensor 306 to provide the user information about their makes and misses

via the GUI. This information may include on average vertical leap for makes and misses to

inform the user about how jump height affects their shooting performance. Shot summary

display 3002B may inform the user which foot was used when jumping as part of a shot along

with a height of a vertical leap, and whether a shot was made or missed. Shot summary display

3002C may provide the user with information about three point shots made and missed.



[ 113] The shot summary display 3002 may provide the user with statistic information as to how

their balance affects their shots by indicating how many balanced shots were made and how

many off-balanced shots were made. The computer 102 may determine balance based on weight

distribution measured by distributed sensor 306 while a user took a shot. If weight is relatively

evenly distributed between a user's two feet (i.e., within a certain threshold), the computer 102

may identify a shot as being balanced. When weight is not relatively evenly distributed between

a user's two feet (i.e., outside of a certain threshold), the computer 102 may identify a shot as

being unbalanced. The shot summary display 3002C may also provide a user with feedback

about their balance and tips to correct any issues with unbalanced weight distribution. For

example, field 3004 may indicate how many shots were made when a user's weight was

balanced and field 3006 may indicate how many shots were made when a user's weight was off-

balance.

[ 114] In an example, computer 102 may receive and process data generated by a force sensor to

determine a weight distribution during a performance of an exercise task (e.g., shooting a jump

shot in basketball). Computer 102 may process user input indicating successful completion of an

exercise task (e.g., a make). Computer 102 may associate a detected weight distribution at a time

preceding the user input indicating successful completion of the exercise task. For example,

computer 102 may process sensor data to identify movement consistent with a basketball shot,

and determine a weight distribution starting with detecting lift-off when a user jumps during a

jump shot, a period of time prior to lift-off, landing, and a period of time after landing.

Computer 102 may monitor weight distribution for these periods of time. At a subsequent time

(e.g., second or subsequent jump shot), computer 102 may process additional user input

indicating unsuccessful completion of the exercise task (e.g., a miss). Computer 102 may

associate a detected weight distribution at a time preceding the user input with the unsuccessful

completion of the exercise task. After or during the exercise session, computer 102 may present

to the user information about their weight distribution and about how the distribution has

affected the user's ability to complete the exercise task.

[ 115] The GUI may also provide the user with incentives to working on their basketball shot.

FIG. 3 1 illustrates an example display of a GUI informing the user of shooting milestones in

accordance with example embodiments. Milestone display 3102 may inform the user of one or

more shot thresholds and how many shots a user has made. For example, milestone display 3102



may indicate that a user has made 108 shots, such that the user has reached amateur status, and

needs to make an additional 392 shots to achieve the next status level.

[ 116] As a part of drills for enhancing a user's skills, computer 102 may prompt the user to

perform moves similar to the ones used by professional athletes. FIG. 32 illustrates example

signature moves displays for a GUI prompting a user to perform a drill to imitate a professional

athlete's signature move in accordance with example embodiments. In addition to professional

athlete signature moves, users may create and share signatures moves with other users.

[ 117] In an example, a user may input a search query into signature moves display 3202A to

initiate a search for a desired professional athlete. The computer 102 may forward the search

query to the server 134, which may reply with query results. The server 134 may also provide

the computer 102 with suggested signature moves for display prior to a user inputting a search

query. As seen in signature moves display 3202A, computer 102 may display different signature

moves for user selection. Upon selection of a particular move, signature moves display 3202B

may present video of the signature move and provide the professional's performance metrics for

the move. The computer 102 may, for instance, query the server 134 for signature move data in

response to the user's selection to generate signature moves display 3202B. The signature move

data may include data from pod sensor 304 and distributed sensor 306 of a professional athlete

performing a signature move. The user may attempt to imitate the signature move and the

computer 102 may process the user data to indicate the accuracy of the imitation.

[ 118] After completion of an attempt of the signature move, the computer 102 may inform the

user how well they successfully imitated the move. To identify a match, the computer 102 may

compare data obtained from pod sensor 304 and/or distributed sensor 306 with the signature

move data to determine if the two are similar. The computer 102 may monitor how long a user

took to complete the signature move, a vertical leap of the user, airtime of the user, tempo of the

user, or other information and compare this data to corresponding data from the professional

athlete. The computer 102 may also indicate how accurately the user imitated the signature

move of the professional athlete, as shown in signature moves display 3202C. Accuracy may be

based on a combination of how similar each of the performance metrics is to the professional's.

The computer 102 may weight certain metrics more highly than others, or may weight each

metric equally. For example, the signature move data may provide information on three different

metrics, and may compare the user's data to each of the three metrics. The computer 102 may



determine a ratio of the user's performance metric to the professional's metric and may identify a

match if the ratio is above a threshold (e.g., more than 80%). Accuracy also may be determined

in other manners.

[ 119] In an example, computer 102 may receive signature move data corresponding to

acceleration and force measurement data measured by a first user (e.g., a professional athlete)

performing a sequence of exercise tasks (e.g., cuts in basketball followed by a dunk). Computer

102 may receive and process user data generated by at least one of sensors 304 and 306 by

monitoring a second user attempting to perform the same sequence of exercise tasks. Computer

102 may then generate a similarity metric indicating how similar the user data is to the signature

move data.

[120] Computer 102 may also provide the user with data on performance metrics from other

users and/or professional athletes for comparison as part of a social network. FIG. 33 illustrates

example displays of a GUI for searching for other users and/or professional athletes for

comparison of performance metrics in accordance with example embodiments. Computer 102

may communicate with the server 134 to identify professional athletes or friends of the user, as

seen in display 3302A. Each individual may be associated with a unique identifier. For

example, the user may select to add a friend or a professional, as seen in the GUI display on the

left. When a user elects to add a friend/professional, the user may input a search query into the

computer 102 for communication to the server 134, which may respond with people and/or

professional athletes matching the search query, as seen in display 3302B. The user may

establish a user profile to identify their friends and/or favorite professional athletes so that the

computer 102 may automatically load these individuals, as seen in display 3302C.

[121] Computer 102 may present data for sharing with friends and/or posted to a social

networking website. In FIG. 34, for example, display 3402A provides information for sharing,

including points, top vertical, total airtime, and top tempo. Display 3402B, for instance, provides

a side by side comparison of performance metrics of a user and an identified friend. In an

example, the server 134 may store performance metric data on each user and may communicate

the data with computer 102 of the other user upon request.

[122] FIG. 35 illustrates example displays for comparing a user's performance metrics to other

individuals in accordance with example embodiments. For example, display 3502A may provide

a leader board for comparison of a user's performance metric to friends, selected professional



athletes, or all other users including professional athletes. Example leader boards may be for a

top vertical, a top tempo, a total airtime, total games played, total awards won, or for other

performance metrics. Display 3502B permits a user to view individuals whose performance

metrics indicate they are in and are not in a performance zone (e.g., dunk zone). Computer 102

may also permit the user to compare their performance metrics to a particular group (e.g.,

friends) or to all users.

[123] The foregoing discussion was provided primarily in relation to basketball, but the above

examples may be applied to other team sports as well as individual sports.

[124] FIG. 36 illustrates a flow diagram of an example method for determining whether

physical data obtained monitoring a user performing a physical activity is within a performance

zone in accordance with example embodiments. The method of FIG. 36 may be implemented by

a computer, such as, for example, the computer 102, server 134, a distributed computing system,

a cloud computer, other apparatus, and combinations thereof. The order of the steps shown in

FIG. 36 may also be rearranged, additional steps may be included, some steps may be removed,

and some steps may be repeated one or more times. The method may begin at block 3602.

[125] In block 3602, the method may include processing input specifying a user attribute. In an

example, computer 102 may prompt the user to input on one or more user attributes. Example

user attributes may include height, weight, arm length, torso length, leg length, wing span, etc.

In an example, user may specify their body length. Body length may be a measurement of how

high a user can reach one of their hands while keeping the opposite foot on the floor.

[126] In block 3604, the method may include adjusting a performance zone based on the user

attribute. In an example, computer 102 may adjust a performance zone relating to how high a

user must jump to dunk a basketball based on one or more of user height, arm length, torso

length, and leg length. For taller users, the performance zone may specify a lower minimum

jump height to dunk a basketball as compared with a minimum jump height required for a

smaller user to dunk or reach a basketball rim.

[127] In block 3606, the method may include receiving data generated by a sensor. In an

example, computer 102 may receive data from at least one of sensor 304 and 306 during an

exercise session in which the user performs one or more jumps. As discussed above, the data

may be raw signals or may be data processed by the sensors prior to sending to computer 102.



[128] In block 3608, the method may include determining whether the data is within the

performance zone. In an example, computer 102 may process data received from at least one of

sensor 206 and 304 to determine if any jump performed by the user met or exceeded the

minimum jump height of the performance zone tailored to the user's attributes. For example,

computer 102 may determine that a minimum vertical leap of 30 inches would be required for a

user to dunk a basketball, based on the user attributes. Computer 102 may process data received

from at least one of sensor 304 and 306 to determine whether any jump performed by the user

met or exceeded 30 inches. To determine a height of the vertical leap, computer 102 may

process data generated by at least one of an accelerometer and a force sensor, and comparing the

data to jump data to determine that the data is consistent with a jump (e.g., that a user sitting on a

chair didn't merely lift their feet off of the ground for a predetermined amount of time).

Computer 102 may, in response to the comparing, process data generated by at least one of an

accelerometer and a force sensor to determine a lift off time, a landing time, and a loft time.

Computer 102 may calculate vertical leap based on the loft time.

[129] In block 3610, the method may include outputting the determination. In an example,

computer 102 may output the determination of whether the user was within the performance

zone. The output may be at least one of audible and visual. Computer 102 may provide the

output immediately upon detecting the user is within the performance zone, or may output the

determination at some later time (e.g., post workout). The method may then end, or may return

to any of the preceding steps.

[130] Various other features and devices may be used in accordance with the aspects described

herein. Additional or alternative features may also be incorporated into the device and/or

applications associated therewith.

Conclusion

[131] While the invention has been described with respect to specific examples including

presently preferred modes of carrying out the invention, those skilled in the art will appreciate

that there are numerous variations and permutations of the above described systems and

methods. For example, various aspects of the invention may be used in different combinations

and various different subcombinations of aspects of the invention may be used together in a

single system or method without departing from the invention. In one example, software and

applications described herein may be embodied as computer readable instructions stored in



computer readable media. Also, various elements, components, and/or steps described above

may be changed, changed in order, omitted, and/or additional elements, components, and/or

steps may be added without departing from this invention. Thus, the invention should be

construed broadly.



We claim:

1. A method comprising:

processing, by a processor, input specifying a user attribute;

adjusting a performance zone based on the user attribute;

receiving data generated by at least one of an accelerometer and a force sensor;

determining whether the data is within the performance zone; and

outputting the determination.

2 . The method of claim 1, further comprising tracking a total amount of time that the user is

in the performance zone.

3 . The method of claim 2, further comprising:

calculating an amount of calories burned by the user based on the total amount of time

the user is within the performance zone; and

awarding at least one activity point the user based on the total amount of time the user is

within the performance zone.

4 . The method of claim 1, further comprising indicating each time the user is determined to

be within the performance zone.

5 . The method of claim 1, wherein the performance zone is at least one of:

a minimum height for a vertical leap; and

a minimum rate of acceleration.

6 . The method of claim 1, further comprising uploading the determination to a social

networking website.

7 . The method of claim 1, further comprising:

identifying one or more predefined action templates corresponding to a type of physical

activity; and



communicating a subscription to a sensor system corresponding to the type of physical

activity.

8. An apparatus comprising:

at least one processor; and

at least one memory storing computer executable instructions that, when executed by the

at least one processor, cause the apparatus at least to perform:

processing input specifying a user attribute;

adjusting a performance zone based on the user attribute;

receiving data generated by at least one sensor; and

determining whether the data is within the performance zone.

9 . The apparatus of claim 8, wherein the computer executable instructions, when executed

by the at least one processor, cause the apparatus to track a total amount of time that the user is

in the performance zone.

10. The apparatus of claim 9, wherein the computer executable instructions, when executed

by the at least one processor, cause the apparatus to:

calculate an amount of calories burned by the user based on the total amount of time the

user is within the performance zone; and

award at least one activity point the user based on the total amount of time the user is

within the performance zone.

11. The apparatus of claim 8, wherein the computer executable instructions, when executed

by the at least one processor, cause the apparatus to indicate each time the user is determined to

be within the performance zone.

12. The apparatus of claim 8, wherein the performance zone is at least one of:

a minimum height for a vertical leap; and

a minimum rate of acceleration.



13. The apparatus of claim 8, wherein the computer executable instructions, when executed

by the at least one processor, cause the apparatus to upload the determination to a social

networking website.

14. The apparatus of claim 8, wherein the computer executable instructions, when executed

by the at least one processor, cause the apparatus to identify one or more predefined action

templates corresponding to a type of physical activity and communicate a subscription to a

sensor system corresponding to the type of physical activity.

15. A non-transitory computer readable medium storing computer executable instructions

that, when executed, cause an apparatus at least to perform:

processing input specifying a user attribute;

adjusting a performance zone based on the user attribute;

receiving data generated by at least one sensor; and

determining whether the data is within the performance zone.

16. The computer readable medium of claim 15, wherein the computer executable

instructions, when executed, cause the apparatus to track a total amount of time that the user is in

the performance zone.

17. The computer readable medium of claim 16, wherein the computer executable

instructions, when executed, cause the apparatus to:

calculate an amount of calories burned by the user based on the total amount of time the

user is within the performance zone; and

award at least one activity point the user based on the total amount of time the user is

within the performance zone.

18. The computer readable medium of claim 15, wherein the computer executable

instructions, when executed, cause the apparatus to indicate each time the user is determined to

be within the performance zone.



19. The computer readable medium of claim 15, wherein the performance zone is at least one

of:

a minimum height for a vertical leap; and

a minimum rate of acceleration.

20. The computer readable medium of claim 15, wherein the computer executable

instructions, when executed, cause the apparatus to identify one or more predefined action

templates corresponding to a type of physical activity and communicate a subscription to a

sensor system corresponding to the type of physical activity.
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