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THAT INCLUDES TRAINING PROGRAMS

CROSS REFERENCE TO RELATED APPLICATIONS

This application claims the benefit of, and priority to, U.S. Non-Provisional Patent
Application No. 13/304,064 filed November 23, 2011, which 18 entitled "Method
and System for Automated Personal Training that includes Training Programs”, the
content of which is expressly incorporated herein by reference in its cutirety for any

and all non-Hmiting purposes.

BACKGROUND

While most people appreciate the froportance of physical filness, mwany have
difficulty finding the metivation required to maintain a regular exercise program.
Some people find it particularly difficult to maintain an exercise regimen that

involves continuously repetitive motions, such as running, walking and bicycling.

Additionally, individuals may view exercise as work or a chore and thus, separate it
from cnjoyable aspects of their daily lives. Often, this separation between athletic
activity and other activities reduces the amount of rootivation that an individual
might have toward exercising. Further, athletic activity services and systens
divected toward cocouraging 1ndividuals to engage in athletic activities woight also
be too focused on one or more particular activities while an individual’s interests are
ignored.  This roay further decrease a user’s inferest in participating in athletic

activitics or using the athletic activity services and systems.

Therefore, improved systems and methods to address these and other shortcomings

in the art are desired.

BRIEF SUMMARY

The following presents a simplified summary in order to provide a basic
understanding of some aspects of the disclosure. The summary 18 not an cxtensive
overview of the disclosure. It is neither intended to identify key or critical elements

of the disclosure nor to delineate the scope of the disclosure. The following
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suramary merely presents some concepts of the disclosure in a simplified form as a

pretude to the description below.

Aspects of the imvention provide systerns and wmethods for creating personalized
exercise programs. A computer device, such as a video game console may be used
with an image capture device, such as g group of carncras to capture images of a
user performing athletic movements.  As used herein, an “athletic movement”
includes movements relating to fitness, exercise, tlexibility, including movements
that may be part of one or more single and woultiple participant athletic
competitions, exercise routines, and/or combinations thereof. The images may then
be evaluated to create a human movement screen score.  The human moversent
screen score may be used to create a personalized exercise program tailored to the

specific user.

In some embodiments the user may also provide preference data, such as data
relating to time comumitments, preferred exercises and a preferred number of
exercise sessions in a predetermimed tivoe period.  The computer device may

consider these factors when creating a personalized exercise program.

Certain  other cmbodiments may capture athletic movement data  with

accelerometers, gyroscopes or position locating devices, such as GPS devices.

In other embodiments, the present invention can be partially or wholly traplemented
on a tangible non-transitory computer-readable medium, for example, by storing
computcr-executable instructions or modules, or by utilizing coraputer-readable data

structures.

Ot course, the methods and systems of the above-referenced embodiments may also
include other additional clements, steps, computer-executable instructions, or

computer~-readable data structures.

These and other aspects of the ecmbodiments are discussed i greater detail

throughout this disclosure, including the accompanying drawings.
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BRIFF DESCRIPTION OF THE DRAWINGS

The present disclosure is illustrated by way of example and not limited in the
accompanying figures in which hike reference numerals indicate similar elements

and in which:

FIGS. 1A-B illustrate an example of a system for providing personal training in
accordance with exarmaple ersbodiments, whercin FIG. 1A illustrates an cxample
network configured to monttor athletic activity, and FIG. 18 dlustrates an example

computing device in accordance with example embodiments.

FIGS. 2A-B illustrate example sensor assemblics that may be worn by a user in

accordance with example embodiments,

FIG. 3 dlustrates example points on a user’s body to monitor 1o accordance with

example embodiments.

FiG. 4 iliustrates an cxample posture assessment in accordance with cxample

emmbodiments.

Figure 5 illustrates an exernplary method that may be used to gencrate personalized

training programs in accordance with an embodiment of the mvention

Figure & shows exemplary instructions that may be provided to a user to perform the

athletic movement.

Figure 7 illustrates cxemplary personalized exercise program phases in accordance

with an embodiment of the invention.

Figure 8 dlustrates another example flow diagram for a user’s initial interaction to

determine a user’s baseline physical fitness level.

Figure 9 illustrates an cxample flow diagram creating a personalized exercise

program

Figure 10 illustrates an example graphical user interfuce with options to sclect a

trainer, to start a new program, or to do a drop-in workout session.
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Figure 11 illustrates an example graphical user interface prompting a user to input

user destred workout selections.,

Figure 12 dlustrates an exaraple graphical user interface that includes a scroll bar

permitting a user to select a desired number of times to exercise per week.

Figure 13 illustrates an example graphical user interface permitting a user to input
rerninders so that an email or text message may be sent to 4 device (e.g., mobile

phone} to remind the user about an upcoming workout session.

Figure 14 illustrates an example initial baseline physical fitness level based on

human movernent screen scoring and tempo.

Figure 15 iliustrates example drills for assessing user performance relative to

performance pillars and body movement categories.

Figure 16 illustrates an example relationship between body movement categories

and human movement screen exercises.

Figure 17 provides an example of different tempos at which a same drill can be

performed.
Figure 18 tlustrates an example workout structure.

Figure 19 illustrates an example flow diagram for setting goals and encouraging

commitment from a user.

Figure 20-34 illustrates an exarople six month workout plan that may include a

bascline workout and six month long programs.
Figure 35 illustrates an example 4 weck routine to aid a user in achicving a goal.
Figure 36 illustrates an example leading a user through a workont session.

Figure 37 illustrates an example graphical user interface promipting a user to begin a

workout session, and asking how long the user has to work out.

Figure 38 illustrates an example graphical user mterface leading a user through a

Warm up session.
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Figure 39 illustrates an cxample graphical user interface providing a demonstration

of a first exercise drill,

Figure 40 dlusirates an example graphical user interface displaying an image of the

user performing a drill.

Figure 41 lustrates an example graphical user interface comparing a user’s form

versus desired form.

Figure 42 illustrates an example graphical user interface including an image of a
user exercising with added straight lines to show proper back and hip posture during

a deep squat.

Figures 43A-B illustrate example graphical user interfaces providing a user with
feedback on thewr form and removing the corrective feedback when the user’s form

improves.

Figure 44 illustrates an example graphical user interface informing a user of a next

training category during the workout session,

Figure 45 illustrates example data points used by a computer to determine feedback

and motivation o provide to a user during a workout session.

Figures 46-49 illustrate examples of revising a workout session based on the amount

of time a user can commit to a workout,

Figure 30 illustrates an example flow diagram for providing a user with post-

workout information,

Figure 531 illustrates an example graphical user interface 1nforming a user that a

workout session is complete.

Figure 52-53 illustrates example graphical user interfaces informing a user of their
workout performance and an amount of points they have received during the

workout.

Figure 54 illustrates an example graphical user interface prompting a user to

continue exercising.
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Figure 55 illustrates an example flow diagram of a drop-in workout session.

Figure 56 illustrates an example graphical user interface permitting a user to select a

drop-in workout session.

Figure 57 illustrates an example graphical user mnterface prompting a user to mnput

how long they have to work out during a drop-in session.

Figure 58 illustrates an example graphical user interface prompting a user to input

what type of session they want to do during a drop-in session.

Figure 59 dllustrates an cxample graphical user interface of an image captured of a

user working out during a drop-in session.

Figure 60 illustrates an exemplary challenge dridl.

DETAILED DESCRIPTION

[55]

156}

in the foilowing description of the various embodiments, reference is made to the
accorapanying drawings, which form a part hereof, and in which 1s shown by way
of itlustration various embodiments in which the disclosure may be practiced. It is
to be understood that other embodimentis may be ufilized 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
benetit of this disclosure will appreciate that the example embodiments are not

limited to the example headings.
Example Personal Training System
A. Hlustrative Computing Devices

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 wobile ternunal,
such as a telephone, music player, tablet, netbook or any portable device. In other

embodiments, cornputer 102 may comprise a set-top box (STB), desktop computer,

- -
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digital video recorder(s) {DVR), computer scrver(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® Wit gaming consoles. Those skilled in the art will appreciate that these
are merely example consoles for deseriptive purposes and this disclosure is not

irnited to any console or device.

Turning bricfly to FIG. 1B, computer 102 may mnchude cornputing unit 104, which
may comprise at least ove processing unit 106, Processing unit 106 roay be any type
of processing device for exccuting seoftware instructions, such as for example, a
roicroprocessor device.  Cowputer 102 may juclode a variety of non-transttory
computer readable media, such as memory 108, Memory 108 may include, but is
not Hrited 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
crasable programmable read ounly memory (EEPROM), flash memory or other
memory technology, CIROM, digital versatile disks (3VI3) or other optical disk
storage, magnetic storage devices, or any other medium that can be used to store the

destred information and that can be accessed by computer 102.

The processing vott 106 and the system wemory 108 may be connected, cither
directly or indirectly, through a bus 114 or alternate communication structure to one
or roore 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 4 hard disk drive 116, s removable magnetic disk drive, an optical disk drive
118, and a flash memory card, as well as to input devices 120, and output devices
122. The processing untt 106 and the systom 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 ersbodiments one or more
display devices may be incorporated into eoyewear. The display devices
incorporated into eyewear may provide feedback to users. Eyewear fncorporating
one or more display devices also provides for a portable display system. The input
devices 120 roay inchude, for example, a keyboard, touch screen, a rerote control

pad, a pointing device (such as a mouse, touchpad, styhus, trackball, or joystick), a
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scanner, a camera or a microphone. In this regard, input devices 120 may comprise
one or more sensors configured to seunse, detect, and/or measure athletic roovement

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

Looking again to FIG. 14, image-capturing device 126 and/or seusor 128 may be
utilized i detecting and/or mcasuring athletic movements of user 124, In one
embodiment, data obtained image-capturing device 126 or sensor 128 may directly
detect athletic movements, such that the data obtained from image-capturing device
126 or scusor 128 is directly correlated to a motion parameter. For exarople, and
with reference to FIG. 4, image data from image-capturing device 126 may detect
that the distance between sensor locations 402¢ and 4021 has decreased and
therefore, image-capturing device 126 alone may be configured to detect that user’s
124 vight arrmo has moved. Yet, in other embodiments, data from fmage-capturing
device 126 and/or sensor 128 may be uttlized in combination, cither with cach 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
operatively connected to one or more sensors, fncluding but not himited to: an
accelerometer, a gyroscope, a location-determining device {e.g., GPS), light sensor,
temperature sensor {(inchuding ambient temperatare and/or body temperature), heart
rate monitor, image-capturing sensor, moisture sensor and/or combinations thereof.
Example uses of illustrative seusors 126, 128 are provided below in Section 1.C,
entitled “IHustrative Sensors.” Computer 102 may also use touch screens or image
capturing device to determine where a user 18 pointing to make sclections 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 wircless
technologies include  Bluetooth® technologics,  Bluctooth® low energy

technologies, and/or ANT technologies.
B. Iustrative Network

Stiil further, computer 102, computing unit 104, and/or any other electronic devices
roay be directly or fudirectly connected o 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. 1B, network mterface 130, may comprise a

-8 -
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network adapter or network interface card (NIC) configured to transiate data and
control signals from the computing vuit 104 nto network messages according to
ong of more communication protocols, such as the Transpission 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
detaitl. An interface 130 may employ any suitable connection agent for connecting
to a network, inchuding, for example, a wireless transcetver, a power line adapter, a
modem, or an Ethernet connection. Network 132, however, may be any onc or
roore wtormation disiribution network(s), of any type(s) or topography(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, wircless, 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,
businesscs, homes, consumer dwellings, network resources, ¢tc.), 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 onc instance of cach component

{e.g., more than one computer 102, more than one display 136, ete.).

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
varicty of other peripheral devices, including sorne that may perform input, output
and storage functions, or some combination thereof. In cerfain embodiments, a
single device may integrate one or more componcnts 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 terroinal having a display 136, image-capturing
device 126, and onc or more sensors 128, Yet, in another embodiment, image-
capturing device 126, and/or sensor 128 way be peripherals configured to be
operatively connected to a media device, inchuding for example, a gaming or media

systemi.  Thus, 1t goes from the foregoing that this disclosure is not hmited to

-0
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stationary systems and methods. Rather, certain embodiments may be carried out

by a user 124 in almost any location.
C. Ulusirative Sensors

Computer 102 and/or other devices may comprise one or more scnsors 126, 128
configured to detect and/or monttor at least one fitness parameter of a user 124,
Sensors 126 and/or 128, may inchude but not himited to: an accelerometer, a
gyroscope, 8 location-determining device (e.g., GPS), light sensor, temperature
scusor {including ambient teraperature and/or body temperature), sicep patiemn
seusors, heart rate wmowntor, umage-capturing sensor, mwoistore 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
carneras), and scusor 128, which may be an ifrared (IR} device. In one
embodiment sensor 128 may comprise an IR transceiver. For example, sensors 126,
and/or 128 may transmit waveforms into the cnvironment, 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 scosor 128 roay be counfigured to transmit and/or receive other wireless
stgnals, 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,
scusors 126 and/or 128 may detect waveformus emitted from external sources {c.g.,
not system 100). For example, sensors 126 and/or 128 may detect heat being
cmitted 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, froage-capturing device 126 and/or sensor 128 may comprise
an IR device counfigured to perform range phenomecuvology.  As a non-liratied
example, image-capturing devices configured to perform range phenomenology are
commercially available frora Flir Systems, Inc. of Portland, Oregon.  Although
image capturing device 126 and sensor 128 and display 136 are shown in direct

{wirclessly or wired) comraunication with computer 102, those skilled in the art will

10 -
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appreciate that any may directly communicate {wirelessly or wired) with network

132.
1. Multi-Parpose Electrouic Devices

User 124 may possess, carry, and/or wear any number of clectronic 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 mamufactured for fitness or
athletic purposes. Indeed, aspects of this disclosure relate to utilizing data from a
plurality of devices, sorac of which are not fitness devices, to collect, detect, and/or
measure athletic data, In one embodiment, device 138 may comprise a portable
clectronic device, such as a telephone or digital music player, including an IPOD®,
IPAD®, or iPhone®, brand devices available from Apple, Inc. of Capertino,
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 ermbodiment, 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 mput device for receiving sensory mbormation. Devices
138, 140, 142, and/or 144 may include onc 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
teraperature), heart rate monitor, image-capturing sensor, moisture scnsor and/or
combinations thereof. In certain embodiments, sensors may be passive, such as
reflective materials that may be detected by fmage-capturing device 126 and/or
sensor 128 (among others). In certain embodiments, sensors 144 may be integrated
into apparcl, such as athletic clothing. For instance, the user 124 may wear one or
more on-body sensors 144a-b. Seusors 144 may be incorporated into the clothing of
user 124 and/or placed at any desired location of the body of user 124, Scnsors 144
roay communicate {e.g., wirelessly) with computer 102, sensors 128, 138, 140, and
142, and/or camera 126, Examples of interactive gaming appare! are described in
U.S. Pat. App. No. 10/286,396, filed October 30, 2002, and published as U.S. Pat.

Pub, No. 2004/0087368, the contents of which are incorporated herein by reference

11 -
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in its entirety for any and all non-limiting purposes. In certain embodiments,
passive sensing surfaces may reflect wavetorros, such as infrared hight, 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 trausparent or trapslucent 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
roore sensors positioned ou the apparel in a fust configuration and vet soccer
apparel may include onc or more sensors positioned on apparel in a second

configuration.

Dievices 138-144 may communicate with cach other, either dwvectly or through a
network, such as network 132, Communication between one or more of devices
138-144 may comynunicate through computer 102, For cxample, two or more of
devices 138-144 may be peripherals operatively connected to bus 114 of computer
102. In yet another embodiment, a first dovice, such as device 138 may
comurunicate with a fivst computer, such as computer 102 as well as avother device,
such as device 14Z, however, device 142 may not be configured o connect t©
computer 102 but may communicate with device 138, Those skilled 1 the art will

appreciate that other configurations are possible.

Some implementations of the example embodiments may alternately or additionally
employ computing devices that are intended to be capable of g wide variety of
functions, such as a deskiop 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. 1B may be included in the server 134,

other computers, apparatuses, eic.

2. Hiustrative Apparel / Accessory Sensors

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

-2 -
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immediately below, however, these are merely example embodiments and this

disclosure should not be limited to such.
1. Shoe-mounted device

In certain ernbodiments, 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
ilfustrates one exemplary embodiment of an example sensor system 202, In certain
embodiments, systern 202 roay 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 1ucorporates a phurality of sensors, which may include force-sensitive
resistor {FSR) sensors 206, In yet other embodiments, other sensor(s} may be
uttlized. 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 maybe in a housing 211} and a plurality of leads 212 connecting the FSR
sensors 236 to the port 208. Module 210 may be contained within a well or cavity
in a sole structure of a shee. The port 208 and the module 210 inchude

complementary interfaces 214, 216 for connection and communication,

In certain embodiments, at least one force-sensitive resistor 206 shown in FIG. ZA
may contain first and second electrodes or clectrical contacts 218, 220 and a force-
sensitive resistive material 222 and/or 224 disposed between the clectrodes 218, 220
to electrically connect the electrodes 218, 228 together. When pressure is applied to
the force-sensitive material 222 / 224, the resistivity and/or conductivity of the
force-sensitive material 222 / 224 changes, which changes the electrical potential
between the electrodes 218, 220, The change i resistance can be detected by the
sensor system 202 to detect the force applied on the sensor 216, The force-sensitive
resistive material 222 / 224 may change its resistance under pressure in a variety of
ways. For example, the force-seunsitive roaterial 222 / 224 way have an juternal
resistance that decreases when the material is compressed, similar to the quantum
tunneling composiies described o greater detail below. Further compression of this
material may further decrease the resistance, allowing quantitative measurements, as

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

- 13-
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sensitive resistive behavior may be described as “volume-based resistance,” and
materials exhibiting this behavior may be veferred fo as “smart materials.”  As
another example, the material 222 / 224 may change the resistance by changing the
degree of surface-to-surface contact. This can be achicved 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 clectrode. This
surface resistance may be the resistance between the matenial 222 and the clectrode
218, 220 and/or the surface resistance between a conducting layer {e.g.
carbon/graphite) and a force-sensitive layer {¢.g. a semiconductor) of a multi-layer
material 222 / 224, The greater the compression, the greater the surface-to-surface
contact, resulting 1n lower resistance and cnabling quantitative measurement. In
some circumstances, this type of force-sensitive resistive behavior may be described
as “contact-based resistance.”” It 18 understood that the force-sensitive resistive
material 222 / 224, as defined herein, may be or include a doped or non-doped

semiconducting material.

The clectrodes 218, 220 of the FSR sensor 206 can be formed of any conductive
raterial, including metals, carbon/graphite fibers or composites, other condactive
composites, conductive polymers or polymers containing a conductive material,
conductive ceramics, doped semiconductors, or any other conductive roaterial. The
leads 212 can be connected to the electrodes 218, 220 by any suitable method,
mcluding welding, soldering, brazing, adhesively joining, fasteners, or any other
integral or non-integral joining method.  Alternately, the electrode 218, 220 and
associated lead(s) 212 may be formed of & single picce of the same material 222 /
224. In further embediments, material 222 is configured to have at least one electric
property {e.g., conductivity, resistance, ctc.) than material 224, Examples of
exemplary sensors are disclosed in U.S. Pat. App. No. 12/483,824, filed on June 12,
2009, the contents of which are incorporated herein 1n their entirety for any and all

non-limiting purposes.

it Wrist-worn device

214 -
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As shown in FIG. 2B, device 226 (which may be, or be a duplicative of or resemble
seusory device 142 shown i 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 movements
of a user, mchuding, c.g., athletic movements or other activity of user 124. For
example, in one embodiment, device 226 may be activity monitor that measures,
monitors, fracks or otherwise senscs the user’s activity {or nactivity) regardless of
the user’s proximity or interactions with computer 102, Device 226 may detect
athletic movement or other activity (or inactivity) during user’s 124 interactions
with computer 102 and/or operate independently of computer 102, Device 226 way
conmmmunicate directly or idirectly, wired or wirelessly, with network 132 and/or
other devices, such as devices 138 and/or 140, Athletic data obtained from device
226 may be wutilized in determinations conducted by computer 102, such as
determinations relating to which exercise programs are presented to user 124, As
used herein, athletic data means data regarding or relating to a user’s activity {or
inactivity}. In onc embodiment, device 226 may wirelessly interact with a remote
website such as a site dedicated to fitness or health related subject matter, either
directly or indirectly {c.z., via a mobile device, such as device 13¥ associated with
user 124y, In this or avother ewbodimoent, device 226 way interact with a mobile
device, such as device 138, as to an application dedicated to fitness or health related
subject roatter. In these or other embodiments, device 226 may interest with both a
mobile device as to an application as above, such as device 138, and a remote
website, such as a site dedicated to fitness or health related subject matter, either
directly or mdirectly {e.g., via the mobile device, such as device 138). In some
embodiments, at sorne predetermined time(s), the user may wish to transfer data
from the device 226 to another location. For example, a2 user may wish to upload
data from a portable device with a relatively smaller memory to a larger device with
a larger quantity of memory. Communication between device 226 and other devices

may be done wirelessly and/or through wired mechanisms.

As shown in FIG. 2B, device 226 may include an input mechanism, such as a button
228, to assist in operation of the device 226. The button 228 may be a depressible
input operably conpected to a controller 230 and/or any other electronic
components, such as one or more clements of the type(s) discussed in relation to

computer 102 shown in FIG. 1B, Controller 230 may be embedded or otherwise
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part of housing 232. Housing 232 may be formed of one or more materials,
including elastoweric components and comprise one or voore displays, such as
display 234. The display may be considered an illuminable portion of the device
226. The display 234 may mclude a series of individual lighting clements 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 Ulurmnate 1 conjunction with the display 234 (which may have
pixel member 2353 or completely separate from the display 234, The indicator
systera 236 may also ioclude a plurality of additional highting elements or light
members 238, which may alse take the form of LED lights in an exemplary
cmbodiment. In certain embodiments, indicator system 236 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.

A fastening mechanista 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, and/or recharging av infernal power source.

In certain ernbodiments, device 226 may comprise a sensor asserably (not shown in
FIG. 2B). The sensor assembly may comprise a plurality of different sensors. In an
example cmbodiment, the scnsor assemibly may comprise or permit operative
connection to an accelerometer (including in the form of a multi-axis
accelerometer), a gyroscope, a location-determining device {e.g., GPS), light scusor,
teraperature sensor (imcluding ambient temperature and/or body tewperature), heart
rate monitor, image-capturing sensor, moisture sensor and/or combinations thereof..
Detected moverments or parameters frova device’s 142 sensor(s), may nclude {or be
used to form} a variety of different parameters, metrics or physiclogical
characteristics including but not limited to speed, distance, steps taken, and energy

expenditure such as calories, heart rate and sweat detection. Such parameters may
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also be expressed in terms of activity points or currency carned by the user based on
the activity of the user. Examples of wrist-worn sensors that may be utilized
accordance with various embodiments are disclosed in U.S. Pat. App. No.
13/287.064, filed on November 1, 2011, the contents of which are incorporated

herein in their entirety for any and all non-limiting purposes.
1. identify sensory locations

The system 100 may process sensory data to identify user movement data. In one
embodiment, sensory locations may be identified. For exaraple, images of recorded
video, such as from frage-~capturing device 126, may be utilized 1o an identification
of user movement. For cxample, the user may stand a certain distance, which may
or may vot be predefined, from the image-capturing device 126, and computer 102
may process the images to identify the user 124 within the video, for example, using
disparity mapping technigues. In an example, the irsage capturing device 126 may
be a stereo camera having two or more lenses that are spatially offset from one
another and that simultancously capture two or more images of the user. Coraputer
192 may process the two or more images taken at a same time instant to generate a
disparity map for determining a location of certain parts of the user’s body in cach
image (ot at least soroe of the irsages) 1o the video using a coordinate system {e.g.,
Cartesian coordinates). The disparity map may indicate a difference between an

image taken by each of the offset lenses.

In a second exawaple, one or wore sensors may be located on or proximate to the
user’s 124 body at various locations or wear a suit having sensors sttuated at various
ipcations.  Yet, in other embodiments, sensor locations may be deterrmined from
other sensory devices, such as devices 138, 140, 142 and/or 144, With reference to
FI1G. 3, sensors may be placed (or associated with, such as with image-capturing
device 126) body movement regions, such as joints {e.g., anlles, etbows, shoulders,
etc.) or at other locations of interest on the user’s 124 body. Example sensory
locations are denoted in FIG. 3 by locations 302a-3020. In this regard, sensors may
be physical sensors located on/in a user’s clothing, yet in other embodiments, sensor
locations 302a-30%0 way be based upou wdentification of relationships between two
moving body parts. For example, sensor location 302a may be determined by

identitying motions of user 124 with an image-capturing device, such as image-
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capturing device 126. Thus, in certain embodiments, a sensor may not physically be
located at a specific location (such as sensor locations 302a-3020), but is configured
to sense propertics of that location, such as with tmage-capturing device 126, In
this regard, the overall shape or portion of a user’s body may permut identification
of certain body parts. Regardless of whether an image-capturing device, such as
camnera 126, is utilized and/or a physical sensor located on the user 124, such as
sensors within or separate from one or more of device(s} 138, 140, 142, 144 are
utilized, the scnsors may sense a current lpcation of a body part and/or track
rooverent of the body part. In ove erobodiment, location 302m wmay be utilized ina
determination of the user’s center of gravity {a.k.a, center of mass). For example,
relationships between location 302a and location(s) 302f/ 3021 with respect to one
or more of location{s} 302m-3020 may be utilized to determine if a user’s center of
gravity has been clevated along the vertical axas (such as during & jump) or if a user
is attempting to “fake” a jump by bending and flexing thetr knees. In one
embodiment, sensor location 302n may be located at about the sternum of user 124,
Likewise, sensor location 3020 may be located approximate to the naval of user
124, In certain embodiments, data from scnsor locations 302m-302¢ may be
utilized {(alone or 1o combination with other data) to determine the center of gravity
for user 124, In further embodiments, relationships between multiple several sensor
locations, such as sensors 302ra-3020, roay be utilized m determining orientation of
the user 124 and/or rotational forces, such as twisting of user’'s 124 torso. Further,
one or more locations, such as location{(s), may be utilized to as a center of moment
location. For example, in one embodiment, one or more of location{s) 302m-3020
may serve as a point for a center of moment location of user 124, In another
embodiment, one or more locations may serve as a center of moment of specific

body parts or regions.

in certain embeodiments, a time stamp to the data collected indicating a specific
time when a body part was at a certain location. Sensor data may be received at
computer 102 (or other device) via wircless or wired transmission. A computer,
such as computer 102 and/or devices 138, 140, 142, 144 may process the time
stamps to determine the locations of the body parts using a coordinate system {e.g.,

Cartesian coordinates) within cach {or at least some) of the images m the video.
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Data received from image-capturing device 126 may be corrected, modified, and/or

combined with data recetved from one or more other devices 138, 140, 142 and 144.

In a third example, computer 102 way use 1ufrared pattern recognition to detect user
movement and locations of body parts of the user 124, For example, the sensor 128
roay inchade an infrared transceiver, which may be part of image-capturing device
126, or another device, that may emit an infrared signal to thuminate the user’s 124
body using infrared sigoals. The mirared transceiver 128 may capture a reflection
of the iufrared signal from the body of user 124, Based on the reflection, computer
102 may identify a location of certain parts of the user’s body using a coordinate
system {e.g., Cartesian coordinates) at particular instances in time. Which and how
body parts are identified may be predetermined based on a type of exercise a user is

requested to perform.

As part of & workout routing, coraputer 102 may make an initial postural asscssment
of the user 124 as part of the inttial user assessment. With reference to FIG. 4,
computer 102 may analyze front and side images of a user 124 to determine a
location of one or more of a user’s shoulders, upper back, lower back, hips, knees,
and ankles. On-body sensors and/or infrared techniques may also be used, cither
alone or n conjunction with image-capturing device 126, to determine the locations
of various body parts for the postural assessment. For example, computer 102 may
determine assessment hnes 124a-~g to determune the locations of a various poinis on
a user’s body, such as, for example, ankles, knees, hips, upper back, lower back, and

shoulders.
3. Identify sensory regions

In further embodiments, system 100 may ideniity sensor regions. In one
embodiment, assessments lines 144a-g may be utilized to divide the user’s body into
regions. For cxample, lines 144b-f may be horizontal axes. For example, a
“shoulders” region 402 way correlate to a body portion baving a lower boundary
around the user’s shoulders (sce ling 144b), region 404 may correlate to the body
portion between the shoulders {line 144b) and about half the distance to the hips
{see line 144¢) and thus be an “upper back™ region, and region 406 may span the

arca between hine 144c to the hips {(see line 144d) to comprise a “lower back

- 19 -



WO 2013/078208 PCT/US2012/066070

IR0}

[81]

region.” Similarly, region 408 may span the area between the “hips” (line 144d)
and the “knees” (see line 144¢), region 410 may span between lines 144e and 144f
and region 412 (sec “ankles™) may have an upper boundary around line 144f
Regions 402-412 may be further divided, such as into quadrants, such as by using

axes 144a and 144g
4. Categorize locations or regions

Regardless of whether specific points {¢.g., locations shown in FIG. 3) and/or
regions {¢.g. regions shown i FIG. 4}, body parts or regions that are not proximate
to cach other may nonetheless be categorized into the same movement category
{see, e.g. block 302¢). For example, as shown in FIG. 4, the “upper back”, “hips”,
and “ankles” regions 404, 408,412 may be categorized as belonging to a “mobility”
category. In another embodiment, the “lower back™ and “knees” regions 406, 410
may be categorized as belonging to a “stability” category. The categorizations are
merely examples, and in other embodiments, a location or region may belong to
raultiple categorics. For example, a “center of gravity” region may be formed from

13

regions 404 and 406. In one embodiment, a “center of gravity” may comprise
portions of regions 404 and 406. IN another embodiment, a “center of moment”
category may be provided, either independently, or alternatively, as comaprising a
portion of at least another category. In one embodiment, a single location may be
weighted in two or wore categories, such as being 10% weighted n a “stability”

category and 90% weighted in a “mobility” category.

Computer 102 may also process the image to determine a color of clothing of the
uscr or other distinguishing features to  differentiate the wuser from their
surroundings. After processing, computer 102 may identify a location of multiple
points on the user’s body and track locations of those points, such as locations 302
in FIG. 3. Computer 102 may also prompt the user to answer questions to

supplement the postural assessment, such as, for example, age, weight, etc.
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A. Overview

Figure 5 illustrates an exernplary method that may be used to generate personalized
training programs in accordance with an embodiment of the fnvention. First, in step
302, instructions to perform athletic movements are provided. The nsiructions
may be generated at a video game console and displayed on a display device,
such as a television. Exemplary instructions to perform athletic movements are
described o detail below. The athletic moverscnts may be used to geoerate a
human movement screen score. The movements may cach map to a specific body
movement. In one erobodimaent, the athletic movements imclude deep squat, hurdle
step, in-line lunge, shoulder mobility, active leg raise, push up and rotary stability.
Figure 6 show cxemplary istructions that may be provided to a user to perform the

athletic movements.

Next, an image capture device may be used to capture images of an athlete
performing the athletic movements in step 504, The image capture device may
include multiple cameras. In one embodiment the image capture device includes
three camcras and is used to capture movement in three dimensions.  Various
embodiments way wnclude caracras that capture Hght in the visible and/or wfrared

spectrums.

it step 506 it 1s determined if data from onc or more other sensors is available.
Others sensors may nclude an accelerometer worn on the wrist or embedded 1o or
attached to footwear, a gyroscope, a heart rate monitor, a compass, a location
tracking device, such as a GPS device, pressure sensors inserted into footwear or
any of the sensors described above that can be used to capture athletic movements
and/or athletic performance. The data received from the image capture device and
one or more sensors may be used to generate a human movement screen score.
When only data from the image capture device is available, 1n step 508 a human
movement screen score 18 generated with data from the image capture device.
When additional sensor data is available, in step 510 a human movement screen
score 18 generated with data from the image capture device and data from wore or

more additional sensors. In alternative embodiments a human movement screen
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score may be generated with only data from the tmage capture device even when
other sensor data is available. For example, scusor data may be available but
determined not to be credible or below a threshold. In some embodiments the

systemt maay also selectively use data from any of the available sensors.

After a hurman movement screen score 18 generated, inostep 512 a personalized
exercise program is generated based on a human movement screen score. The
personalized exercise program ray be gencrated via a device, such as a video game
console, a server, or computer 102 |, that includes one or more processors. The
human movement screen score may reveal areas that can be improved and the
personalized exercise program may address those arcas.  Figure 7 illustrates
exemplary personalized exercise program phases in accordance with an embodiment
of the wmvention. Columin 702 hists exercises that may be used to geuerate human
movement screen scores for various body movements. Columns 704 and 706 show
exemplary criteria that may be used to score cach exercise. Two levels are shown
for illustration purposes only. Various embodiments may use three, four or more
scoring levels. In one cmbodiment, four scoring lovels are used and the levels
include (1) expericoced pain during the exercise; (2) exercise was not functiovally
performed; (3) exercise performed acceptably; and (4) exercise performed well.
Colurans 708a-708¢ shown exeraplary exercises that may be part of a personalized
training program. A personalized exercise program may include exercises that start
at different phases based on the relevant human movement screen score.  For

example, core stability may start at phase 1 and twist may start at phase 2.

In alternative embodiments a user may also provide preference data that is used to
generate the personalized exercise prograrn. The preference data may include tirae
commitments, numbers of exercise sessions, preferred days to exercise, preferred
exercises and goals. In one embodirnent a user may provide access to an electronic
calendar, such as one stored on a website, that shows the user’s availability to
exercise and the personal fraining system scans the calendar to determine
availability and time commutments. The personal training system may look at
historical calendar data to determine probable best times and available time
commitments or fiuture calendar data to determine actual availability. The personal

training system may also be configured to update the exercise program based on the
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user’s actual availability. For example, a user may have an exercise session
scheduled for Monday evening and a scan of the user’s calendar reveals that the
user has an appointment Monday evening that makes exercising not practical. The
personal training system may medify the exercise program to reschedule the
exgrcise to another day. (Other changes o the exercise program may also be made
to keep the user on track to reach goals. The personal training systern may even add

calendar events to the user’s calendar.

Users may exercise at locations away from the personal training system.  Exercise
data may be captured by a variety of sensors, such as accelerometers worn on the
wrist or other body parts. Accelerometers may also be embedded 1 or attached to
footwear or articles of clothing. Other sensors that may be used to capture exercise
data away from the personal training systero include gyroscopes, location fracking
devices, such as a GPS device, heart rate monitors, pressure sensor systems placed
in footwear and any of the sensors described above. The captured exercise data roay
be provided to the personal training system via a network connection or hardware
port, such as a USB port. Returning to Figure 5, in step 514 it is determined
whether exercise data has been captured by a seusor while the user was exercising
away from the personal training system. Step 514 may include determining that
(GPS data that was captured with a mebile phove while a user ran is available, I no
sensor data is available, the process ends in step 516, One skilled in the art will
appreciate that the method shown 1 Figure S5 s merely exemplary and may be
meodified to include other steps and various loops. For example, instead of ending

in step 516, the process may wait a predeternuned time and repeat step 514,

When sensor data 1s received, in step 518, the personal trajning system may modify
the personalized exercise program based on the exercise data captured by the sensor.
Modifications may include one or more changes to the types of excrcises or
durations of exercises. For example, if the sensor data indicates that the use
recently ran, the next session of the personalized exercise program may be modified
to not exercise the privoary muscle groups volved in runnung.  Other exeroplary

modifications include reducing the duration or climinating an exorcise session.

B. Hustrative Embodimenis
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When a user begins an cxercise program, the computer 102 may prompt the user to
perform a series of exercises n front of an image capturing device. The computer
102 may process the images and assign a score indicating how well the user was
able to complete cach of the exercises to cstablish a baseline physical fitness lovel.
When performing an exercise, the computer 102 may instruct the user (o position
him or herself at a certain distance and orientation relative o an image capturing
device. The computer 102 may process each tmage to identify different parts of the
user’s body, such as, for example, their head, shoulders, arms, elbows, hands,
wrists, torso, hips, knees, ankles, feet, or other body parts. The computer 102 voay
generate a set of data identifying a location of various body parts within the image.
The computer 102 may process the data set to deternune a relationship between
certain body parts. These relationships may include an angle of one body part
relative to another. For example, when the user s doing a squat, the computer 102
may compare the angle of a user’s torse with an angle of the user’s thigh. In
another cxample, the coraputer 102 may compare g location of a user’s shoulder

relative to their elbow and hand during a push up.

The cormputer 102 way compare the data set to a desired data sct for cach exercise
to monitor the user’s form while performing an exercise. The desired data set may
include multiple comparison points throughout an exercise. For exarmple, a push up
may be divided into four events: (1) the lowest point where the user’s chest is
nearest to the ground and thewr arms are beot; (2) a highest point where the user’s
chest is farthest from the ground and their arms are straightenced: (3) an upward
event where the user transitions form the lowest point to the highest point; and (4) a
downward event where the user transitions form the highest point to the lowest
point. The desired data sct may specity comparison points for cach of these cvents
focusing on certain body parts. For example, at each comparison point during a
pushup, the computer 102 may monitor the spacing of the user’s hands, the
straightness of the user’s back, a location of the user’s head relative to thewr torso,
the spacing of the user’s feet relative to one another, or other aspects. The desired
data set may specify desired locations for cach body part being monitored during
comparison points within an exercise, as well as permitied variations from the
desired locations. If the user’s body part varies beyond what is permitted, the

computer 102 may provide the user with feedback identifying the body part and a
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correction to the user’s form {e.g., back is arched, and not straight, during a

pushap).

The computer 102 may also score the user’s performance of an exercise. Scoring
may be based on the user’s form, how quickly the user was able to complete the
excreise {e.g., 20 pushups in 60 seconds), a number of repetitions the user
completed, the amount of weight the user used during an exercise, or other exercise
metrics. In additional to processing the images, the computer 102 may receive data
from other sources. For example, the user may run a predetermomed distance as
measured by a sensor attached to the user {(e.g., sensor in a shoe) or global
positioning system (GPS) device and roay upload the data to the computer 102
Based on the images and/or data acquired by other sensors, the computer 102 may
deterroine arcas of weakness for the user (e.g., inability to do a pull up) and design a
workout to help the user improve their overall fitness level.  Score may be a
function of a particular drill and may be focused on position, accuracy and correct
execution. Scoring may also be based on time and/or a number sets or repetitions

within a set time period.

Figure & illustrates an example flow diagram for a user’s initial interaction to
deterroine a user’s baseline physical fitness level. To this example, the system may
scan the user and prompt the user to sign up and purchase automnated training. The
system 300 may obtain information frow the user about weight, gender, and age,
and create an initial baseline physical fitness level. The system may lead the user

through an initial set of drills, and set a participation goal.

After completing the bascline physical fitness level for the user, the corputer 102
may then create an initial personalized program. The initial personalized program
may be a function of user input, static asscssment of the wser, and a human
movement screen. User input may inchide a user’s time commitment, as well as
number of excrcise sessions per weck and one or more goals. The status assessment
may provide the user with information and coaching on exercises. The human
movement screen score may be assessments of the user’s performance of the

exercise drills.
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Figure 9 illustrates an example of creating a personalized exereise program. The
personalized prograrn may be a function of human wovement screen scores, the
number of exercise sessions per week the user desires, and the goal of the user {e.g.,
total body fitness, run a marathon, lose weight, ¢te.). Goals may also mclude “get
strong”, “‘get lean” and/or “get toned.” Other factors that may be considered include
a user’s fitness profile that may consider a current asscssment of g user’s fitness
level as well as user preferences.  The user may also specify multiple goals,
including to be fitter, stronger, faster, centered, ete. The user may specify a fitness
level, such as, for example, beginner, intermediate, advanced. The computer 102
may cvaluate the user’s fitness level over time to confirm the user input fitness level
or to adjust exercises based on weasured performance rather than the user specified
fitness fevel. The user may also specify a desired length of their program, such as |

weck, 2 weeks, 4 weeks or a custorn length,

To obtamn these inputs, the computer 102 may present a graphucal user interface
(GUT} on the display 302 prompting the user to start a new program and to provide
input for the initial personalized program, as shown in Figures 10-13. In Figure 10,
the graphical user interface roay preseot the uwser with options to select a traimer
{c.g., tabs for Josh or Lisa), to start a now program, or to do a drop-in session. In
response to selecting to start a new prograw, the graphical wser interface way
prompt the user to input user desired workout selections, as depicted in Figure 11.
The user roay, for example, select a program length and a number of sessions per
week. The GUI may then present the user with a total number of workout sessions.
The GUI may also present the user with options fo buddy up or to join a group
where a user may be networked {e.g., via the Internet} with at least one other user to
exercise at the same time. When a drop in scssion is selected, drills for a single
session may be selected in a manner that appears random to users, ie. pseudo
random.. The sclection may be based on one or more goals of the user, such as
strength and cardio goals. The selection may also be based on time or performance

of the user. The system may select drills for as long as the user wishes to exercise.

Figure 12 shows a scroll bar in the GUT where a user may select a desired number of
times to exercise per week.,  In Figure 13, the GUI permuts the user to input

reminders so that an email or text message may be sent to a device (e.g., mobile
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phone} to remind the user about an upcoming workout session. The reminder may

include a time and date of oue or more upcoming workout sessions.

Figure 14 illustrates an examople baseline physical fitness level asscssment

determined using human movement screen scoring and tempo. The computer 102

rnay prompt the user to perforra one or more cxercise drills, and determine a score

cach of the assessment exercises using human movement screen scoring as well as

the tompo of the user completing the exercise drills. The hurnan roovernent screen
-

scoring may range from 0 to 3, and the tempo may have categories of slow,

moderate, normal, and explosive.

The drills may be used for assessing user performance relative to performance
pitlars and body moveraent categories, as depicted in Figure 15, The performance
pillars may be assessments designed to analyze a user’s strength, power, speed &
agility, cnergy systems, mobility, and rcgencration.  Body movement drill
categories may include assessments of core stability, twist, squat, pull, single-leg

balance, push, bend, and lunge.

Figure 16 tllustrates an example relationship between body movement categories
and human wovement screen exercises. Human movement screen exercises may
include rotary stability, overhead squat, shoulder stability, hurdic step, push up,
active leg raise, and in-line lunge. Rotary stability moay correspond to the core
stability and twist body movement categories, overhead squat may correspond to the
squat body movement category, shoulder stability may correspond to the pull body
movement category, hurdle step may correspond to the single-leg balance body
movement category, push up may correspond to the push body moveraent category,
active leg raise may correspond to the bend body movement category, and in-line

funge may correspond to the lunge body movement category.

The computer 102 may nstruct the user to perform the same dall at various tempos,
as described in Figure 17, The teropo of the drill cav affect which performance
pillar is being assessed. In a squat, for cxample, the computer 102 may assess a
user’s strength 1 a slow tempo and a user’s power in an explosive tempo. Figure

18 illustrates four different tempo categories including slow, moderate, normal, and

~~3
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explosive.  Slow may involve the user moving down in an cxercise over two

seconds, holding for one second, and moving up 1o the next two seconds.

Based on the human wovement screen scoring, the computer 102 way geoerate a
workout structure for the user, an example of which s depicted in Figure 18. The
computer 102 may consider the nuraber of exercise sessions the user 18 willing to do
per week in combination with the human movement screen score to generate a
workout program. The workouts may focus on onc of three activities: an A strength
workout, a B cardio and metabolic workout, and a C regeneration workout. Ha use

is only willing to workout once per week, the computer 102 may assign a strength
workout (1.e., IxA). If the user is willing to workout more than once per week, the
computer 102 may consider the human movement screen score for the user.
Generally, the computer 102 may differentiate between scores 14 and above and
scores 13 and below. For human movement screen scores 14 and above, the
computer 102 may assign one strength workout, one cardio and metabolic workout
per week, and no regeneration workowuts. For human movement screen scores 13
and below, the computer 102 may assign two strength workouts, no cardie and
metabolic workout per week, and no regeuncration workouts. The computer 102
may also structure workouts for users desiring to workout 3 or more times per week,
as shown in Figure 19, Alternative embodiments of the invention roany melude
other workout structures that inchude different types of workouts and numbers of

SEES10NS,

Figure 19 illustrates an cxample flow diagram for sciting goals and encouraging
commitment from the user. The computer 102 may present the user with a result of
the assessroont and comuments, and prompt the user to select 1 or more goals {e.g.,
lose weight, gain strength, etc.). Based on the user’s selection and the baseline
physical fitness level, the computer 102 may recomumend a workout plan. The
computer 102 may also permit the user to record a staternent of their goal. Goals
may be tailored to performing certain events and may include training sessions
developed for or by professional athletes. For example, the computer 102 may load
a training session pack developed for or by a pro athlete (c.g., ‘Paula Radcliffe’s

marathon training’ ) for real life events.
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Figure 20 illustrates an example workout plan.  In this example, the workout plan is
for a six month exercise program designed to improve the user’s human movement
screen score over time. Other workout plans conld have different durations, such as
one month. In some cmbodiments users arc not presented with an entire workout
plan when it is created.  The leftmost column may indicate the body movements
that correspond to the human movement screen scoring arcas, and the remaining
columns may correspond to month long programs specifying a drill in each of the
body movement categories. Each of phases 1-6 may be a month long program, and
the score T and 2 columns may correspond to month long programs of remedial
exercises for users having human movement screen scores less then 3 in a particular
body movement category. In phase 6, for example, the program fncludes a renegade
row exercise in the core stability movement category, a scated Russian twist
excreise in the twist movement category, and so forth. The user roay performa the
same exercise drills during each exercise session over the month, but the intensity
and duration of cach excrcise drill may change over the month according to a 4
week routine. The computer 102 may also permit the user to swap one drill for an

equivalent drill.

if a user receives a human movement screen score of 3 in all categories, the
computer 102 may prompt the user to performance exercises shown in the month 1
column. 1f the user receives a human movement screen score of 1 or 2 in any body
movement category, the computer 102 way prompt the user to perform the body
movement in the score 1 or score 2 columns for that category. For example, if the
user receives a score of 1 in the pull category, the coraputer 102 may prorapt the
user to perform the reach roll'n hift exercise in wonth 1, the Lying T°s in month 2,
and so forth along that row and the six month program would end at the bent over

row exercise from the month 4 column.

In another example, the workout plan may include a basehine workout and six
month long programs, examples of which are depicted in Figures 21-34. Figures
21-24 describe Workout A, which includes exercises focusing on developing a
user’s strength and power. Figures 25-32 describe Workout B, which includes
metabolic focus with exercises to develop a user’s speed, agility, and power.

Figures 33-34 describe Workout C, which includes regeneration exercises such as
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stretching oxercises. Workout A, for example, may be the priority workout if a user

only works out once per week, but other workouts may be prioritized as well.

With reference to Figure 22, the Workout A program for months 1-2 may include an
exercise list, a relationship between workout phases and human movement screen,
and phase details. The program may include a dynaroic warrn-up, followed by
exercises in cach of the body movement categories. After completed the histed
exerciges, if the user has a human movement screen score of 14 or more, the
program may include a metabolic challenge where the user 1s prompted {o perform
an ¢xercise attempting to physically challenge the user {e.g., run as fast as you can,
do repetitions until muscle failure, etc.). Thereafter, the program may melude

regeneration exercises {€.¢., stretching).

With reference to Figure 26, the workout plan may specify a number of sets, an
amount of tirne of exercise, and an amount of time of rest. For exaraple, in roonth 1,
Workout B specifies 2-3 sets per exercise, where the user works for 20 seconds

followed by 20 scconds of rest.

Each month long program over the six month program may be divided into 4 phases
cach lasting a week, an example of which s depicted i Figure 35, Week 1 may be
the “introduction week” to introduce the user to an instructional technique and to
obtain a baseline physical fituess level. Week 2 may be the “base week” and may
involve the user improving their technique as well as increasing workout intensity.
Week 3 may be the “overload week” and may involve adding more load (eg.,
weighty to a working program and increasing infensity. Week 4 may be the
“challenge week” and ruay involve pushing a user to their maximum. Other 4 weck
progressions may also be used. Generally, the human body adapts every 4 - 6
weeks,  Somce users may adapt at different intervals and the program may be
structure to account for these differences. Some programs may also include shorter
or longer progressions and the progressions may be determined by analyzing the
performance of a user. The computer 102 prompts the user to leamn proper
technigue which leads to progression. Challenges are increased over time by adding
repetitions and equipment.  As the user conquers a workout, they are given a new
routine to learn, providing an intrinsic reward. The computer 102 attempts to leamn

a user’s most effective workout, and reassess a user’s performance every 4 weeks.
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Figure 36 illustrates a flow diagram for leading a user through a workout session.
The computer 102 may prompt the user to begin a workout session, and ask how

~y
Ji
i

iong the user has to work out, as seen in Figure 37. The computer 102 may then
provide a summary of the cxercise drills the user 1s going to perform. The coraputer
192 may provide the how and the why of workouts to help the user get mto the
nundsct of a cormpetitive athlcte. Competitive athletes may include professional
athlctes, college athletes, personal trainers, community leaderboard participants and
others.  For cxample, the drills may relate to corrective/core  exercises,
strength/power exercises, energize/metabolic oxercises, regenerate/stretch exercises.
The computer 102 may lead the user through a warm up session {as scen in Figure
38). The warm up session may be a dynamic warm-up designed to warmn up the
user’s muscles in each of the body movement categories. The computer 102 may
then provide a dernonstration of 4 first drill {as seen in Figure 39). The user may
then perform the drill in front of the image capturing device 304 as the computer
102 process images of the user. The computer 102 may cause a display to display
an image of the user performing the drill (see Figure 40). The computer 102 may
also provide encouragement to the user to keep going (¢.g., just 5 more repetitions)
as well as feedback. Encouragewent may be given after detecting a predetermined
number of repetitions (e.g., every 3-5 repetitions), in response to detecting a

repetition rate decreases below a level, or other metric.

The feedback roay allow the user fo compete agamst thewr own benchmarks to see
improvement in real-time and over time. Figure 41, for example, illustrates a
comparison of a user’s form versus desired formn.  In another example, Figure 42
illustrates an image of the user exercising with added straight lines to show proper
back and hip posture during a deep squat. In a further example, Figures 43A-B
ithustrates graphical user interfaces providing the user with feedback on their form
{i.c., Correction nceded: straighten knees), and removes the corrective feedback
when the user’s form improves. Once one drill is completed, the computer 102 voay
prompt the user to move onto the next drill. Figure 44, for instance, illustrates a
graphical user interface 1nforming the user of the next training category during the

workout session.
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As shown by the cxamples in Figure 45, the system may usc data points to
deterroine feedback and motivation to provide to a user during a workout session.
The system may also revise a workout session based on the amount of time a user
can commit to a workout, as described with reference to Figures 46-49.  For
example, a workout may require 60 minutes, but a user may only have 20 minutes
{see Figures 46-47). The systern may scale down the workout session based on the
amount of time a user has (see Figure 49). Adjustments may include altering an
amount of warm up time, a number of sets, a mumber of repetitions, substitution of

exercises, and the like.

The systero may also account for missed workout session. If a user is able to make
at least onec workout session per week, the computer 102 may continue with the
scheduled workout program {see, for example, Figure 20). If the user misses an
entire week, the coroputer 102 may start the user to perform the next workout where
they left off. I the user has missed two or more weeks, the computer 102 may have
the user repeat the last week they attended. The computer 102 may also send a
message to a user's device {e.g., desktop computer, smart phone, laptop computer,
etc.) informing of the missed workout, how many workouts have been missed, and
how the missed workout has affected reaching the user’s goals. The computer 102
roay also include in the message a proropt to reschedule the missed workout. In

somge embodiments users may skip workouts.

Figure 50 illustrates a flow diagram for providing a user with post-workout
information. Upon completion of a workout, the computer 102 may nform the user
that the workout session is complete and may cause the tratner avatar to extend a fist
for a virtual fist bump or other congratulatory movernent (sce Figure 52). The
computer 102 may inform the user of their workout performance and an amount of
points associated with the workout (see Figure 52-53). The computer 102 may also
protapt the user to continue exercising (see Figure 54}, The coraputer 102 may also
provide the user with feedback on their form, and may indicate a number of
repetitions in the preferred, red, and green zones, discussed above, for cach of the

exercise drills.

The computer 102 may also calculate a fatigue index indicating how well the user

maintained good form over the duration of a drill. For example, the fatigue index
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may indicate that the user was in the preferred zone for the first 4 repetitions, in the

good zone for the next 5 repetitions, and 1o the red zone for the last repetition.

If the user trains hard during a session, the compuier 102 may associate a greate
number of points and unlock new workouts. Upon reaching point milestones, the
user may unlock workouts and online challenges, or the user may purchase these
items online through a gaming console. Other incentives may include obtaining
certification as a trainer upon reaching certain fitness milestones. The user may also
purchase products from a particular clothing or footwear supplicr o ncrease
rewards. For cxample, a product may have an ocmbedded barcodes or other
information that a user way scan or otherwise input 1o the computer 102 to unlock
new ftraining scssions {c.g., a session about stretching for a run). In some
embodiments the purchase of certain products way allow a user fo undock vew

workouts. The new workouts may be related to or use the purchased products.

A display device may present a graphical user interface of a post-workout-
dashboard permitting & user to roview training data with analysis to view progress
and improve future sesstons. The user may also elect to post their workout online
vig social networking {¢.g., via a social networking website} or otherwise share their
workout sessions.  Users may post comments and provide recormmendations when
reviewing workouts of other users. Users may also post messages to provide
rootivation to other users. The computer 102 may also post information to a social
network when a user improves their fitness level (¢.z., Bob improved his fitness
ievel from interrnediate to advanced). The computer 102 may have a dypamic
recommendation engine that suggests new workouts based on profile and previous
training successes., Tramers may also recomruend different types of engagements
such as joining a challenge or going head to head with a friend. The computer 102

may then suggest a time and date for a next workout session.

Figure 55 illustrates a flow diagram of a drop-in workout session and Figures 56-59
itustrate corresponding graphical user interfaces. A drop-in workout session may
be an extra workout session in addition to the oncs a user has scheduled for a
particalar week. A drop-in session may also be where a user opts to do a different
workout than the one the scheduled for the user. The computer 102 may adjust

future workouts based on the drop-in session.  Adjustments may include adding or
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removing a future workout of a particular type {c.g., Drop-in session is an A
workout, so replace a future A workout with a B workout). I a user is avoiding a
particular exercise, the computer 102 may identify one or more cquivalent cxercises
and may adjust future workouts to exclude the particular cxercise.  Other

adjustrents may also be made.

To initiate a drop-in session, the user may select a drop-in workout session tab of a
graphical user interface (see Figure 56). The computer 102 may ask how long the
user has to work out (sce Figure 573 and what type of session the user wanis to do,
examples of which may include a fully body workout, a strength workout, an
endurance workout, a mobility workout, or a balance workout (see Figure 38). The
computer 102 may then perform static postural analysis and/or a body scan. The
computer 102 may then provide a summary of the exercise dulls the user is going to
performy.  For example, the drills may relate to corrective/core exercises,
strength/power exercises, encrgize/metabolic oxercises, regenerate/stretch exercises.
The computer 102 may lead the user through a warm up session, and then proceed
to a first drill (sec Figure 59). A display device may present a demonstration of the
dridl.  The user may then perform the dall in front of the fmage capturing device as
the computer 102 process images of the user. The computer 102 may also provide
cocouragement to the uaser to keep going {e.g., just 5 more repetitions).  The
computer 102 then presents feedback to the user. Once one drill 18 completed, the
computer 102 may prompt the user to move onto the next dull. After completion of
the last drill, the computer 102 may then update a user’s points and provide them

with a post-workout surmmary.

A challenge session may be where a uscr competes against a ghost of their previous
workout or another user. For example, the computer 102 may store video of a user
performing a set of exercises, as well as performance metrics.  The display may
present the video of the user where the user appears translucent, and hence is
denoted as a ghost. The display may overlay video recorded by the image capturing
device for comparison with the ghost.  The cormputer 102 way provide a
demonstration of the challenge, and the user may perform the challenge. Upon

completion of the challenge, the computer 102 may display the challenge results.
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The user may also create their own challenges and workout sessions for more
focused training or sharing with a social network, The user may receive points,
money, or other incentives based on a number of other users who download a user
created workout session. . The user may also cause the computer 102 to request

ghost workouts from friends or pros to aid or compare.

Challenges may also be against multiple players at a single location {¢.g., house}, or
vig a notwork. Figure 60 iHustrates an cxemplary challenge drill. The computer
102 may identify other users having similar fitness levels or users may challenge
other users. Multiple players may simultanecusly participate in a workout session at
the same location, or may sequentially participate where a ghost of a player who
completed a session is displayed onscreen competing against a later player. Also,
the coraputer 102 may join an online challenge where a user may compete against
another player who is also ounline. The online challenge may permit competitions
with multiple other players. Corpetitions may be organized by age group, fitness
level, invitation only, achieving a certain point levels, or in other manners. A ghost
of the leader may be presented by the displays of all other challengers. The
computer 102 may also cause a display to present a leader board showing how a
user compares to other participants. Performance data, such as personal bests, may

be commurucated graphically and through audio devices.
Conclusion

Aspects of the embodiments have been described in terms of illustrative
embodiments thereof. Numerous other ermabodiments, modifications and variations
within the scope and spirit of the appended claims will occur to persons of ordinary
skill in the art from a review of this disclosure. For example, one of ordinary skill
in the art will appreciate that the steps tllustrated in the tllustrative figures may be
performed in other than the recited order, and that one or more steps illustrated may

be optional in accordance with aspects of the embodiments.
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What is claimed is:

i, A computer implemented method comprising:

{a) providing imstructions to perform athletic movements;

(b} capturing with an image capture device images of a user performing the

athletic movements;

{¢) generating at a processor a human movement screen score based on the

captured umnages of the user performing athletic movements; and

{d) generating at a processor a personalized exercise program based on the human

movement sereen score.

2. The computer implemented method of ¢laim 1, wherein (b) further comprises
capturing with a sensor, other than the 1mage capture device, motion parameters of the

user performing the athletic movements.

3. The computer implemented method of claim 2, wherein {¢} comprises
generating at a processor a human movement screen score based on the captured images

of the user and the motion parameters captured with the sensor.

4. The computer implemented method of claim 2, wherein the sensor, other than

the unage capture device, comprises a wrist worn accelerometer.

5. The computer implemented method of claim 2, wherein the sensor, other than

the 1mage capture device, comprises a footwear worn accelerometer,
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6. The computer implemented method of claim 2, wherein the sensor, other than

the image capture device, comprises an oricntation determining sensor.

7. The computer implemented method of claim 1, wherewn {d) comprises
generating at a processor a personalized exercise program based on the human movement

screen score and an input of the user,

8. The computer implemented method of claim 7, wherein the mput of the user

comprises a time cormmitment,

9. The computer implemented method of claim 7, wherein the mmput of the user

comprises a mumber of exercise session in a predetermined time period.

i(. The computer umplemented method of claim 1, wherein the tmage capture

device comprises a plurality of cameras.

11. The computer implemented method of claim 10, wherein the image capture

device comprises an infrared camera,

12, The computer implemented method of claim 1, wherein (¢} comprises
evaluating the form of the user by identifying locations of body parts of the user at

different times.

13, The computer implemented mothod of ¢laim 1, further including after (d):

i

[9'9]
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{e} receiving exercise data captured by a sensor, other than the image capture

device, that monttors activity of the user; and

1y modifyving the personalized exercise program based on the exercise data
R, & i b

captured by the sensor.

14, The computer umplemented method of claim 13, wherein (1) comprises
reducing or eliminate an exercise when the exercise data captured by the sensor indicates

that the same or stimilar exercise was recently performed by the user,

15, The computer implemented method of claim 13, wherein the sensor in {¢)

comprises a wrist worn accelerometer,

o]
3

16. The computer implemented method of claim 13, wherem the sensor in {¢)

comprises a footwear worn accelerometer,

17. The computer implemented method of claim 13, wherein the sensor n (€}

COMPrisScs a gyroscope.

18, The computer implemented method of clanm 13, wherein the sensor that

mmonitors athletic activity of the user comprises a GPS device.

20, A system comprising:
a video game console comprising at least one processor;

a display device;
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an image capture device;

a compter readable memory containing computer-executable instructions that

when executed cause the system to perform the steps comprising:

{a) displaying on the display device instructions to perform athletic

movements;

(b} capturing with the image capture device umages of a user performing

the athletic movements;

{c} generating at the least one processor a human movement screen score

based on the captured 1mages of the user performing athletic movements; and

{d)y generating at the at least one processor a personalized exercise program

based on the human movement screen score.

21. The system of claim 20, further comprising:

a sensor, other than the image capture device, that captures motion parameters of

the user performing the athletic movements; and

wheretn the computer-executable instructions further comprise mstructions that

when executed cause the system to capture the motion parameters captured by the sensor.

22. The systemn of claim 21, wherein the sensor, other than the image capture

device, comprises a wrist worn accelerometer.

23. The system of claim 21, wherein the sensor, other than the image capture

device, comprises a footwear worn accelerometer.
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24. The system of claim 21, wherein the sensor, other than the image capture

device, compriscs a gyroscope.

25. A tangible computer-readable medium that contains computer-executable

instructions that when executed cause a system to perform the steps comprising:

(a} displaying on a display device instructions to perform athletic

MOVEmSnts;

{b) capturing with the image capture device images of a user performing

the athletic movements:

{c} generating at at least one processor a human movement screen score

based on the captured images of the user performing athletic movements; and

{d} generating at the at least one processor a personalized exercise program

based on the human movement screen score,
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S PROVIDE INSTRUCTIONS TO PERFORM ATHLETIC MOVEMENTS

¥

504~ CAPTURE WITH AN IMAGE CAPTURE DEVICE IMAGES OF ANATHLETE
PERFORMING THE ATHLETIC MOVEMENTS

GENERATE A HUMAN MOVEMENT SCREEN
SCORE BASED ON THE CAPTURED
IMAGES OF THE ATHLETE PERFORMING
ATHLETIC MOVEMENTS
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GENERATE A HUMAN MOVEMENT SCREEN

SCORE BASED ON THE CAPTURED IMAGES

OF THE ATHLETE PERFORMING ATHLETIC
MOVEMENTS AND THE SENSOR DATA

¥

82~  GENERATE AT APROCESSOR A PERSONALIZED EXERCISE
PROGRAM BASED ON THE HUMAN MOVEMENT SCREEN SCORE

St~
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5§18~  MODIFY THE PERSONALIZED EXERCISE PROGRAM BASED ON
THE EXERCISE DATA CAPTURED BY THE SENSOR

FIG. 5

SUBSTITUTE SHEET (RULE 26)



WO 2013/078208

PCT/US2012/066070

7/62

DEEP SQUAT

HURDLE STEP

STAND TALL WITH YOUR FEE
SHOULDER WIDTH APART AND
TOES POINTING FORWARD.
HOLD ADOWEL IN BOTH
HANDS AND PLACE [T
HORIZONTALLY ON TOP OF
YOUR HEAD 50 YOUR
SHOULDERS AND ELBOWS
ARE AT A 90 DEGREE ANGLE
(THIS 16 TO MAKE SURE YOU
ARE GRABBING AT THE RIGHT
WIDTH.) PRESS THE DOWEL
DIRECTLY QVERHEAD, WHILE
MAINTAINING AN UPRIGHT
TORSO AND KEEPING YOUR
HEELS DOWN ANG DOWEL
DIRECTLY QVER YOUR HEAD
SQUATAS LOWAS YOU CAN,
HOLD THE BOTTOM POSITION
FOR ONE COUNT THEN COME
BACK UP PERFORM THREE
SQUATS.

STAND TALL WITHYOUR FEET TOGETHER AND
TOES ABOUT AN INCH BEHIND THE
HURDLE. (THE HURDLE SHOULD BE JUST
BELOW THE KNEE CAP IN LINE WITH THE
ROUGH AREA BELOW THEIR KNEE) GRAB A
DOWEL WITH BOTH HANDS AND PLACE T
BEHING YOUR NECK ACROSS YOUR
SHOULDERS (THE DOWEL IS THERETO
ACCENTUATE ANY MOVEMENT TILTING

ONE DIRECTION OR THE OTHER). WHILE
MAINTAINING AN UBRIGHT POSTURE, RAISE
THE RIGHT LEG AND STEP OVER THE
HURDLE. BE SURE TO RAISE YOUR FOOT
TOWARD THE SHIN MAINTAINING GOCD
FOOT ALIGNMENT WITH THE ANKLE, KNEE
AND HIP. TOUCH THE FLOOR WHH THE
HEEL, THEN BRING THE RIGHT FOUT BACK
OVER THE HURDLE TG THE START POSITION
AGAIN WHILE MAINTAINING FOOT
ALIGNMENT WITH THE ANKLE, KNEE, AND
HiP. PERFORM THREE ON ONE LEG THEN
SWITCH LEGS,

ACTIVE LEG RAISE

PUSH UP

LAY FLAT ON YOUR BACK
WITH THE BACK OF YOUR
KNEES AGAINST A 2X6 WITH
YOUR TOES POINTING UP
PLACE BOTHARMS NEXTTO
YOUR BODY WITH THE PALMS
FACING UR BULL THE TOES
OF YOUR RIGHT FOOT TOWARD
YOUR SHIN. WITH THE RIGHT
LEG REMAINING STRAIGHT
AND THE BACK OF YOUR LEFT
KNEE MAINTAINING

CONTACT WITH THE 2X8,
RAISE YOUR FOOTAS HIGH
AS POSSIBLE.

LIE FACE DOWN ON THE GROUND WITH
YOUR ARMS EXTENDED OVER HEAD AND
YOUR HANDS SHOULDER WIDTHAPART.
PULL THE ARMS DOWN SO YOUR THUMBS
ARE IN LINE WITH (THE CHIN
FRST/FOREHEAD SECOND FOR MENAND
THE COLLARBONE FIRST/CHIN SECOND FOR
WOMEN), WITH YOUR LEGS TOGETHER,
PULLYOUR TOES TCWARD YOUR SHINS AND
LIFT YOUR KNEES AND ELBOWS OFF THE
GROUND GETTING READY TO GET INTOA
PUSH UP POSITION. WHILE MAINTAINING
ARIGID TORSO KEEPING YOUR HEAD,
UPPER BACK AND BUTT IN ONE LINE,

PUSH YOUR BODY AS ONE UNIT INTOA
PUSH UP.
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\ IN-LINE LUNGE

SHOULDER MOBILITY

PLACE THE DOWEL ALONG THE SPINE SO 1T
TOUCHES THE BACK OF YOUR HEAD, YOUR
UPPER BACK AND YOUR BUTT. GRAB THE
DOWEL OVERHAND WiTH THE RIGHT HAND
WHICH SHOULD BE AGAINST THE BACK OF
YOURNECK AND UNDER HAND WITH YOUR LEFT
HAND AGAINST YOUR LOWER BACK. STEP ON
TOA2XE WITH A FLAT RIGHT FOOT AND YOUR
HEELAT THE END, THE LEFT HEEL SHOULD BE
PLACED THE DISTANCE EQUALTO THE
MEASUREMENT FROM THEIR ANKLE BONE TO
THEIR TIBIAL TUBERGSITY {THE ROUGH AREA
BELOW THE KNEE THE HURDLE WAS IN FRONT
OF). BOTH TOES SHOULD BE POINTING
FORWARD WiTH FEET FLAT ONE IN FRONT OF THE
OTHER IN ONE LINE ON THE BOARD.
MAINTAINING AN UPRIGHT POSTURE SO THE
DOWEL STAYS IN CONTACT WITH YOUR HEAD,
UPPER BACK AND BUTT LOWER INTO A LUNGE
SO YOUR RIGHT KNEE TOUCHES THE 2X8
BEHIND YOUR LEFT HEEL. STRAIGHTEN YOUR
LEGS AND RETURN TO THE START. PERFORM
THREE AND THEN SWITCHLEGS,

BEFORE PERFORMING THE TEST
HAVE THEM OPEN THEIR HAND
AND GET A MEASUREMENT

FROM THEIR WRIST TO THE END OF
THEIR MIDDLE FINGER.

*STAND TALL WITH YOUR FEET
TOGETHER AND ARMS HANGING

AT YOUR SIDES. MAKE AFIST SO
YOUR FINGERS ARE AROUND YOUR
THUMBS. IN ONE MOTION PLACE
THE RIGHT FST QVER HEAD AND
DOWN YOUR BACKAS FARAS
POSSIBLE WHILE

SIMULTANEOQUSLY TAKING YOUR
LEFTFIST UP YOUR BACKAS FAR
AS POSSIBLE. DO NOT 'CREEP
YOUR HANDS CLOSER AFTER THEIR
INITIAL PLACEMENT.

ROTARY STABILITY

"GET ON YOUR HANDS AND KNEES

STRADDLING QVER THE 2X6 SO YOUR HANDS
ARE UNDER YOUR SHOULDERS AND YOUR
KNEES ARE UNDER YOUR HIPS. THE THUMBS,
KNEESAND TOES MUST BE IN CONTACT WITH
THE SIDES OF THE 2X6 AND THE TOES MUST

BE PULLED TOWARD THE SHINS, AT THE SAME
TIME REACH YOUR RIGHT HAND FORWARD AND
YOUR LEFT LEG BACKWARD. THEN WITHOUT
TOUCHING DOWN TOUCH YOUR RIGHT ELBOW TO
YOUR LEFT KNEE DIRECTLY QVER THE 2X6.
RETURN TO THE EXTENDED POSITION AND
PERFORM 3 REPETITIONS. IF THIS 1S EASY THEN
YOU CAN PROGRESS TO REACH YOUR SAME
ARM AND SAME LEG SO REACHING YOUR RIGHT
HAND AND YOUR RIGHT LEG AND THEN
TOUCHING YOUR RIGHT ELBOW TQ YOUR RIGHT
KNEE WITHOUT TOUCHING THEN REACH BACK
OUT TO THE EXTENDED POSITION

FIG. 6B covmwe
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[ PERFORMANCE PILLAR ~. BODY MOVEMENT CATEGORY J
PERFORMANCE PILLARS BODY MOVEMENT CATEGORIES
STRENGTH CORE STABILITY
TWIST
E,'_) 1A/
POWER SOUAT
SPEED &AGILITY PULL
PUSH
MOBILITY
BEND
REGENERATION LUNGE
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HMS SCREEN EXERCISE BODY MOVEMENT CATEGORIES
> CORE STABILITY
ROTARY STABILITY
TWIST
OVERHEAD SQUAT SQUAT
SHOULDER STABILITY PULL
HURDLE STEP SINGLE-LEG BALANCE
PUSH UP PUSH
ACTIVE LEG RAISE BEND
IN-LINE LUNGE —‘5 LUNGE

FIG. 16
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TEMPOS

SLOW 2-1-2

DOWN2 HOLD 1, UP2

MODERATE 24141
DOWN 2 HOLD 1, UP1

NORMAL 1-1
DOWN 1, UP 4

EXPLOGIVE
"LOOKS FAST"

FIG. 17
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BASELINE [ WORKOUT A

WORKOUT PHASE | KNS
EXERCISE LIST KOUT PHASE PHASE DETAILS
5 DIFFERENT DYNAMIC WARM-UP
ROTATE 16 | DYNAMIC WARN-UP (DWU) { NA ROUTINES:
ROTATE EACH WORKOUT
EXERCISE 1A CORE STABLITY
{SETA[1SETH
EXERCISE 18 TWiST
EXERCISE 24 SOUAT
{SETAI1SETS
EXERCISE 28 PUL
EXERCISEJA | SINGLE LEG BALANCE
{SETAI1SETS
EXERCISE 38 PUSH
EXERCISE 4 BEND
{SETAI1SETS
EXERCISE 48 LUNGE
NS 14 () VETABOLIC 12SETS
13 EXERCISES ReGENeRaTioN | PO HOVEREED O L NEAND TOTR.
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MONTH 1| WORKOUT B

EXERCISE LIST WORKOUT PHASE PHASE DETAILS
ROTATE1-6 DWU ROTATE
EXERCISE 1A LOCCMOTION
EXERCISE 1B CHANGE OF LEVELS

CIRCUITOF41203
WORK | 20 S REST

EXERCISE 1C CORE
EXERCISE 1D AGILITY/SKILL
REST 3 MINUTES REPEAT X1
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MONTH 2 | WORKOUT B

EXERCISE LIST WORKOUT PHASE PHASE DETAILLS
ROTATE 16 DWU ROTATE
EXERCISE 1A LOCOMOTION
EXERCISE 18 CHANGE OF LEVELS

CIRCUITOF 41305
WORK |30 S REST

EXERCISE 1C CORE
EXERCISE 1D AGILITY/SKILL
REST IMINUTES REPEAT X1

SUBSTITUTE SHEET (RULE 26)



WO 2013/078208 PCT/US2012/066070
3162
MONTH 3 | WORKOUT B
EXERCISE LIST WORKOQUT PHASE PHASE DETAILS
ROTATE1-6 DWU ROTATE
EXERCISE 1A LOCOMOTION
EXERCISE 1B CHANGE OF LEVELS
EXERCISE1C CORE
_ N CIRCUIT OF 8130
EXERCISE 1D AGILITY/SKILL SWORK] 208
REST
EXERCISE1E LOCOMOTION
EXERCISE 1F CHANGE OF LEVELS
EXERCISE 1 CORE
EXERCISE tH AGILITY/SKILL
REST I MINUTES REPEAT X1
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MONTH 4 | WORKOUT B

EXERCISE LIST WORKOUT PHASE PHASE DETAILS
ROTATE 1 -6 DWU ROTATE
EXERCISE 1A LOCOMOTION
EXERCISE 1B CHANGE OF LEVELS

CIRCUTOF 41458
WORK | 30 & REST

EXERCISE 1C CORE
EXERCISE 1D AGILITY/SKILL
REST 3 MINUTES REPEAT X1
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MONTH 5| WORKOUT B
EXERCISE LIST WORKOUT PHASE PHASE DETAILS

ROTATE1-6 DWU ROTATE
EXERCISE 1A LOCOMOTION

EneaE | CHANGE OF
EXERCISE 1B LEVELS
EXERCISE 1C CORE
EXERCISE 1D AGILITYISKILL CRCUIT OF 8145 S

WOR
EXERCISE 1 E LOCOMOTION WORK] 205 REST
e aF CHANGE OF
EXERCISE 1F EVELS
EXERCISE 16 CORE
EXERCISE 1H AGILITY/SKILL
REST 3 MINUTES REPEAT X1
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MONTH 6 | WORKOUT B

PCT/US2012/066070

EXERCISELIST | WORKOUTPHASE |  PHASE DETALS
ROTATE 1 - DIy ROTATE
EXERCISE 1A LOCOMOTION
EXERCISE 1B | CHANGE OF LEVELS
EXERCISE 1€ CORE
EXERCISE 1D MOLTYSL | cecurord sos
EXERCISE 1 E Locomorion | WORKJ0SRESE
EXERCISEIF | CHANGE OF LEVELS
EXERCISE 16 CORE
EXERCISE 1H AGLITYISKILL

REST 3MINUTES REPEATX
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DATA POINTS
( MEASUREMENT \ / TRAINER BRAIN \
DALY DRILLS
START HOW ARE YOU FEELING 1STREP & LASTREP LOOK THE
TODAY? SAME
END: WHEN WILL | SEE YOU AGAIN? TERMINATE AFTER 2 WRONG REPS

FATIGUE ASSUNED IF INSTRUCTOR
oo JOPSINDIGATORS PROVIDES CUE & NO RESPONSE
SLEEP WELL | EAT TODAY | FEELING

SUGCESS VS, FAILURE
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