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ABSTRACT

A portable exercise apparatus for use by a user performing
push-ups includes: a detection device; and a suspension mem
ber adapted to suspend the detection device from the user.
When the detection device is suspended from the user by the
Suspension member, the apparatus is operative to indicate
execution of a compliant push-up by the user.
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EXERCISE APPARATUS AND RELATED
METHODS AND COMPUTER PROGRAM
PRODUCTS
RELATED APPLICATIONS

0001. This application claims priority from U.S. Provi
sional Application No. 61/637,425, filed Apr. 24, 2012, the
disclosure of which is hereby incorporated herein in its
entirety.
BACKGROUND

0002 The push-up is a widely used measure of upper body
strength. For example, push-ups are used in connection with
the FitnessGram(R) youth fitness test, the President's Chal
lenge Physical Fitness Test and the Army Physical Fitness
Test (APFT). These programs all define a correctly performed
push-up in a similar way: FitnessGram(R) uses the term 90
degree push-up; the President's Challenge calls them right
angle push-ups; and the APFT defines them as “lowering your
entire body as a single unit until your upper arms are at least
parallel to the ground.”
0003. During push-ups, the most common difficulty for
people doing the push-ups and for people judging/counting
the push-ups is to determine whether the performer is in the
correct “down' position (i.e., elbows at 90 degrees). In many
settings, especially where mass testing is needed (e.g.,
Schools and the military), judging/counting of push-ups is
often done by other people being tested (e.g., other students or
other military personnel). This leads to inconsistency because
on different occasions a person may be judged/tested by
different people. This also leads to inaccurate scoring because
the people doing the judging do not have the expertise to
accurately determine whether the person being tested is in the
correct "down' position. Further, a person self-judging/self
testing often does not know whether he/she is performing the
push-ups correctly.
0004 Various devices have been proposed to assist in
determining whethera user is correctly performing push-ups.
However, each of these devices suffers from drawbacks

including: bulkiness, complexity, high cost, inaccuracy,
inability to be adjusted for users of various sizes, and lack of
feedback to the user and/or observer.

0005 Thus, there is a need for a device that is simple to
understand and use, relatively inexpensive, Small enough to
be easily transported, can be used in a variety of settings Such
as at the gym or at home, provides feedback to the user and/or
observer, and is adjustable Such that it accurately determines
whether push-ups are being correctly performed regardless of
the size of the user. These and other advantages of the inven
tion will be apparent in the description that follows.
SUMMARY

0006. According to a first aspect, embodiments of the
invention are directed to a portable exercise apparatus for use
by a user performing push-ups. The apparatus includes a
detection device and a suspension member adapted to sus
pend the detection device from the user. When the detection
device is Suspended from the user by the Suspension member,
the apparatus is operative to indicate execution of a compliant
push-up by the user.
0007. In some embodiments, the suspension member has a
length, and the apparatus includes an adjustment member
connected to the Suspension member, with the adjustment
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member configured to adjust the length of the Suspension
member. The length of the attachment member may be adjust
able to a user's forearm length by receiving the detection
device in the user's palm with the user's elbow at a substan
tially rightangle, looping the attachment member beneath the
user's elbow and moving the adjustment member upward
until it resides against or proximate the user's elbow. In some
embodiments, wherein the user performs push-ups between
an up position and a down position, and wherein, when the
length of the attachment member is adjusted to the user's
forearm length: in the up position, the user's upper arm is
Substantially perpendicular to the ground and the detection
device is suspended above the ground; and in the down posi
tion, the user's upper arm is Substantially parallel to the
ground and the detection device contacts the ground. The
detection device provides audible, tactile, visual and/or prop
rioceptive feedback.
0008. The suspension member may be connected to and
extend away from the detection device in a looped configu
ration, with the Suspension member configured to Suspend
from the user's neck.

0009. In some embodiments, the apparatus includes an
actuator disposed on the detection device, wherein the user
performs push-ups between an up position and a down posi
tion, and wherein: in the up position, the user's upper arm is
Substantially perpendicular to the ground and the detection
device is suspended above the ground; and in the down posi
tion, the user's upper arm is Substantially parallel to the
ground and the detection device contacts the ground such that
the actuator is actuated. The apparatus may include a counter
disposed on the detection device, with the counter configured
to incrementally display a number of times the actuator is
actuated.

0010. According to a second aspect, embodiments of the
invention are directed to a portable exercise apparatus for use
by a user performing push-ups. The apparatus includes a
detection device attached to or carried by the user. The detec
tion device includes: a housing; an accelerometer held in the
housing; and a controller held in the housing. The controller
is configured to: receive data from the accelerometer, deter
mine when a compliant push-up has been performed based on
the received data, wherein a compliant push-up is a push-up
meeting prescribed criteria; and monitor the number of com
pliant push-ups that have been performed.
0011. In some embodiments, the accelerometer is config
ured to trace a path of movement of the user, and the controller
is configured to determine when a compliant push-up has
been performed when the user has moved a threshold distance
along the traced path of movement and/or a when the user has
moved past a threshold position along the traced path of
movement. The threshold distance and/or the threshold posi
tion may be based on the prescribed criteria. The controller
may be configured to use an algorithm to process the data
received from the accelerometer, analyze the data, and re
establish the criteria for a compliant push-up.
0012. The detection device may include at least one of: a
display configured to display the number of compliant push
ups that have been performed; and an audio output device
configured to provide audible feedback when the user has
performed a compliant push-up.
0013. According to a third aspect, embodiments of the
invention are directed to a system for monitoring push-ups.
The system includes at least one detection device, each one
attached to or carried by a respective user. Each detection
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device includes: a housing; an accelerometer held in the hous
ing; and a transmitter configured to wirelessly transmit data
from the accelerometer. The system includes a remote device
including: a receiver configured to wirelessly receive data
transmitted from the at least one detection device; and a

controller. The controller is configured to: determine when a
compliant push-up has been performed based on the received
data, wherein a compliant push-up is a push-up meeting pre
scribed criteria; and monitor the number of compliant push
ups that have been performed.
0014. The controller may be configured to use an algo
rithm to process the data received the at least one detection
device, analyze the data, and re-establish the criteria for a
compliant push-up. The remote device may include a user
input device configured to receive input from a user of the
remote device re-establishing the criteria for a compliant
push-up. The remote device may include at least one of a
display configured to provide visual feedback when the
respective user has performed a compliant push-up and/or
configured to display the number of compliant push-ups that
have been performed; and an audio output device configured
to provide audible feedback when the respective user has
performed a compliant push-up.
0.015. In some embodiments, the at least one detection
device comprises a plurality of detection devices, each detec
tion device including a unique identifier, and the controller of
the remote device is configured to associate data received
from a respective detection device with the respective detec
tion device based on the unique identifier.
0016. According to a fourth aspect, embodiments of the
invention are directed to a method of detecting whether a
compliant push-up has been performed. The method
includes: establishing criteria for a compliant push-up:
receiving data from an accelerometer of a detection device
attached to or held by a user performing push-ups; and deter
mining whether a compliant push-up has been performed
based on the established criteria.

0017. In some embodiments, the method includes: elec
tronically collecting the data from the accelerometer; elec
tronically analyzing the data; electronically automatically
re-establishing the criteria for a compliant push-up. In some
embodiments, the accelerometer is configured to trace a path
of movement of the user, and the step of determining whether
a compliant push-up has been performed includes determin
ing a compliant push-up has been performed when the user
has moved a threshold distance along the traced path of move
ment and/or a when the user has moved past a threshold
position along the traced path of movement, wherein the
threshold distance and/or the threshold position is based on
the established criteria.

0018. Further features, advantages and details of the
present invention will be appreciated by those of ordinary
skill in the art from a reading of the figures and the detailed
description of the preferred embodiments that follow, such
description being merely illustrative of the present invention.
BRIEF DESCRIPTION OF THE FIGURES

0019 FIG. 1 is a schematic illustration of a portable exer
cise apparatus according to Some embodiments.
0020 FIG. 2 is a schematic illustration of a user wearing
the portable exercise apparatus of FIG. 1 in an “up' push-up
position.
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0021 FIG. 3 is a schematic illustration of a user wearing
the portable exercise apparatus of FIG. 1 in a "down' push-up
position.
0022 FIG. 4 is a schematic illustration of a user adjusting
the portable exercise apparatus of FIG. 1.
0023 FIG. 5 is a schematic illustration of a portable exer
cise apparatus according to Some other embodiments.
0024 FIG. 6 is a schematic illustration of a detection
device including a cover according to some embodiments of
the invention.

0025 FIG. 7 is a schematic illustration of the detection
device of FIG. 6 with the cover partially removed revealing
components including an accelerometer.
0026 FIG. 8 is a graph illustrating an exemplary trace
using the device and accelerometer of FIG. 7.
0027 FIG. 9 is a block diagram illustrating the detection
device of FIG. 6 and an optional remote device.
DETAILED DESCRIPTION OF EMBODIMENTS
OF THE INVENTION

0028. The present invention now will be described more
fully hereinafter with reference to the accompanying draw
ings, in which illustrative embodiments of the invention are
shown. In the drawings, the relative sizes of regions or fea
tures may be exaggerated for clarity. This invention may,
however, be embodied in many differentforms and should not
be construed as limited to the embodiments set forth herein;

rather, these embodiments are provided so that this disclosure
will be thorough and complete, and will fully convey the
scope of the invention to those skilled in the art.
0029. It will be understood that when an element is
referred to as being “coupled' or “connected to another
element, it can be directly coupled or connected to the other
element or intervening elements may also be present. In con
trast, when an element is referred to as being “directly
coupled' or “directly connected to another element, there
are no intervening elements present. Like numbers refer to
like elements throughout.
0030. In addition, spatially relative terms, such as “under,
“below”, “lower”, “over”, “upper” and the like, may be used
herein for ease of description to describe one element or
feature's relationship to another element(s) or feature(s) as
illustrated in the figures. It will be understood that the spa
tially relative terms are intended to encompass different ori
entations of the device in use or operation in addition to the
orientation depicted in the figures. For example, if the device
in the figures is turned over, elements described as “under or
“beneath other elements or features would then be oriented

“over the other elements or features. Thus, the exemplary
term “under can encompass both an orientation of over and
under. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly.
0031. The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting of the invention. As used herein, the singular
forms “a”, “an and “the are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “comprises' and/
or “comprising, when used in this specification, specify the
presence of stated features, integers, steps, operations, ele
ments, and/or components, but do not preclude the presence
or addition of one or more other features, integers, steps,
operations, elements, components, and/or groups thereof. As
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used herein, the expression “and/or” includes any and all
combinations of one or more of the associated listed items.

0032 Unless otherwise defined, all terms (including tech
nical and Scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood
that terms, such as those defined in commonly used dictio
naries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and will not be interpreted in an idealized or overly formal
sense unless expressly so defined herein.
0033. It is noted that any one or more aspects or features
described with respect to one embodiment may be incorpo
rated in a different embodiment although not specifically
described relative thereto. That is, all embodiments and/or

features of any embodiment can be combined in any way
and/or combination. Applicant reserves the right to change
any originally filed claim or file any new claim accordingly,
including the right to be able to amend any originally filed
claim to depend from and/or incorporate any feature of any
other claim although not originally claimed in that manner.
These and other objects and/or aspects of the present inven
tion are explained in detail in the specification set forth below.
0034. As used herein, a “compliant push-up' is a push-up
meeting prescribed criteria. The terms “correctly executed
push-up' and “properly executed push-up' may also be used
to refer to a compliant push-up. In some embodiments, a
compliant push-up includes a push-up wherein, when the user
is in the “down position: the user's elbows are at 90 degrees,
at generally 90 degrees or at substantially 90 degrees; the
user's upper and lower arms define a right angle, generally
define a right angle or Substantially define a right angle;
and/or the user's upper arms are parallel to, generally parallel
to or Substantially parallel to the ground.
0035 FIG. 1 illustrates a portable exercise apparatus 10
according to Some embodiments. The apparatus 10 includes a
detection device 12. A suspension member 14 is adapted to
suspend the detection device 12 away from the user. The
Suspension member 14 may be connected to and extend away
from the detection device 12. In some embodiments, the

suspension member 14 is flexible. As illustrated, the suspen
sion member 14 is lanyard-like and includes two straps,
strings or the like that extend away from the detection device
12 in a spaced-apart relationship and then converge to form a
looped configuration. The Suspension member 14 has a length
L (i.e., each of the straps or strings has a length L) from the
detection device 12 to an adjustment member, which is
described below. In some embodiments, and as illustrated, the

attachment member 14 is configured to loop around or hang/
Suspend from a user's neck, as described in more detail below.
It is contemplated that the detection device 12 may be sus
pended from the user in different configurations.
0036 An adjustment mechanism or member 16 is attached
or connected to the Suspension member 14. The adjustment
member 16 is used to adjust the length L of the Suspension
member 14. The adjustment member 16 may be slidable
relative to the Suspension member 14. The adjustment mem
ber 16 may include a button, tab or the like that can be
actuated to facilitate the sliding motion and/or lock the adjust
ment member 16 in place. Additionally or alternatively, the
suspension member 14 may be friction-fit within the adjust
ment member 16.
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performing a correctly executed push-up. The user moves
between an “up' position (FIG. 2) and a “down' position
(FIG.3). In the up position, the user's upper arms are perpen
dicular to or generally perpendicular to the ground and the
detection device 12 is suspended above the ground. In the
down position, the user's upper arms are parallel to or gener
ally parallel to the ground and the detection device 12 con
tacts the ground. FIG.3 illustrates the 90 degree or right angle
configuration of the user's elbow that defines a correctly
executed push-up.
0038. The adjustment member 16 allows the apparatus to
be worn by users with varying body sizes (i.e., heights and,
more specifically, forearm lengths). This is accomplished by
adjusting the length L of the Suspension member 14 to match
or generally match the users forearm length. In this regard,
the Suspension member 14 is adjusted Such that the detection
device 12 makes contact with the ground when the users arm
has formed a 90 degree angle thereby completing a correctly
executed push-up.
0039. This is exemplified in FIG. 4, wherein the adjust
ment member 16 and/or a portion of the Suspension member
14 extending therethrough is manipulated with one hand
while the detection device 12 is held in the other hand. The

user may quickly and accurately adjust the apparatus to the
correct length by adjusting the Suspension member 14 and/or
the adjustment member 16 snugly over the back of the elbow.
This adjusts the length L of the suspension member 14 to
roughly the length of the forearm, which is the correct dis
tance so the detection device 12 reaches the ground when a
correctly executed push-up has been performed. Thus, when
adjusted correctly, the detection device 12 will touch the
ground, thereby giving visual and/or proprioceptive feedback
to the user that he/she is in the correct position (far down
enough, and no need to go down further). This also allows the
user to more accurately count the number of correctly per
formed push-ups in a set.
0040. In some embodiments, the material and/or the
geometry (e.g., width) of the Suspension member 14 is
selected to inhibit swaying of the detection device 12 during
use. In addition, the material and/or the geometry of the
Suspension member 14 may be selected Such that the appara
tus is comfortable during use. The Suspension member 14
may be made of a waterproof material so as to not absorb
Sweat produced during exercise. The material of Suspension
member 14 may be selected so as to be durable under a variety
of conditions to inhibit ripping, tearing and other damage. In
various embodiments the Suspension member 14 may be
made of a natural fiber and/or a synthetic material Such as an
elastomer or a polymer.
0041. In the embodiments illustrated in FIGS. 1-4, the
detection device 12 is a tennis ball. This provides a simple and
inexpensive design that also provides audible, tactile, visual
and/or proprioceptive feedback when the user has reached the
proper “down” position. Other objects may be used for the
detection device including other types of balls or other non
spherical objects. The shape and/or weight of the detection
device may be selected to accommodate user comfort and
minimize swaying during use.
0042. A detection device 12" according to some other
embodiments is shown in FIG. 5. The detection device 12

includes a housing, body or case and is attached to a Suspen
sion member like the detection device 12. The detection

0037. In use, the apparatus 10 is looped around the user's

device 12 may take the form of a counter and feedback

neck as shown in FIGS. 2 and 3, which illustrate a user

device. In some embodiments, the detection device 12" com

US 2013/0282156 A1

prises a mechanical, electro-mechanical or electrical counter
including a button 18 (or other actuating device) and a display
20 that incrementally displays the number of times the button
18 has been depressed. The detection device 12" may be
configured, positioned and sized such that the button 18 is
depressed when the user has reached the proper “down” posi
tion. The user (or a monitor) may therefore read the display 20
to determine the number of correctly executed push-ups per
formed during and/or after completing a set. The button 18
and/or display 20 may also provide audible feedback such as
a "click” to indicate to the user that he/she has reached the

proper down position.
0043. In some other embodiments, the detection device
12' includes a micro-switch and a counter in a manner similar
to described above.

0044) A detection device 12" according to some other
embodiments is shown in FIGS. 6 and 7. The detection device

12" includes a body, case, housing or outer shell 22 enclosing
an electrical circuit 24. The housing 22 may be constructed of
any Suitable material (e.g., polymeric, metallic, etc.). The
electrical circuit 24 includes at least one electrical sensor Such
as an accelerometer 26. The accelerometer 26 detects the full

range of motion performed during each push-up. That is, the
accelerometer 26 traces a path of movement between the “up'
position and the “down” position while the user is performing
push-ups.
0045. The detection device 12" may include other compo
nents, such as a controller 28 and a display 30. The controller
28 may be used to receive and/or process signals from the
accelerometer 26. For example, the controller 28 may be
configured to analyze the path of movement of the acceler
ometer 26 to programmatically determine whether a push-up
has been performed correctly and/or to cause a corresponding
increment on the display 30. The term “programmatically'
refers to operations directed and/or primarily carried out elec
tronically by computer program modules, code and instruc
tions.

0046. An exemplary accelerometer trace representing an
output signal from the accelerometer 26 over time during use
is shown in FIG.8. The controller 28 or other component may
analyze the data to determine whether a correctly executed
push-up has been performed. For example, it may be deter
mined that a user has reached the proper “down” position if
the trace passes a predetermined threshold value (e.g., the
threshold 42 in FIG. 8). Similarly, the trace may be analyzed
to determine whether the user has passed a threshold value
associated with the proper “up' position (e.g., the threshold
44 in FIG. 8). As can be seen in FIG. 8, the first three traces
indicate that a correctly executed push-up has been performed
while the last two traces indicate otherwise (i.e., that the user
did not reach the proper 90 degree down position).
0047. As described above, the controller 28 of the detec
tion device 12" may be configured to receive data from the
accelerometer 26 and determine whethera compliant push-up
has been completed based on the received data. In some
embodiments, the controller 28 may process the data received
from the accelerometer 26 using one or more algorithms as
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device with the ground; abnormally frequent contacts due to
incomplete 'up' position during the push-up). Elements of
the algorithm may include: (a) signal sampling frequency
(HZ); (b) signal Smoothing algorithm; (c) a time-censoring
window (or “time delay function); and (d) pattern-recogni
tion algorithms.
0049 According to some embodiments, the data are saved
in memory for later analysis and/or processing. The algorithm
may be corrected, for example, to account for a particular
user's body type.
0050. According to some embodiments, the user or other
operator may establish the criteria for a compliant push-up
(for example, different criteria may be established for users of
different body types or different strengths). The criteria may
be altered based on analysis of the data. The criteria may be
changed manually by the user or operator or may be altered
automatically by use of an algorithm.
0051 Referring again to FIGS. 6 and 7, the controller 28 of
the detection device 12" may count or track the number of
push-ups that the user has correctly performed. Thus, the
controller 28 may communicate with the display 30 to display
an increase based on an analysis of the accelerometer signal
and a determination that the push-up has been correctly per
formed. A two-digit counter display may be sufficient for
most users, although a three-digit or more counter display is
contemplated (for example, for use by military personnel).
0052. It is contemplated that any of the detection devices
described above may include an audio output device or trans
ducer such that, when the detection devicemakes contact with
the ground, audible feedback is provided to the user indicat
ing completion of a correctly executed push-up. This may
allow the user (or someone else judging, monitoring or
observing), to easily determine that the push-up has been
correctly executed and accurately count the number of cor
rectly executed push-ups. It is noted that, with the accelerom
eter-based detection device, the detection device need not

contact the ground when the user reaches the correct down
position as the determination of whether the push-up was
correctly performed may be determined based on a distance
of the accelerometer travel. In these instances, an audible alert

may be additionally useful to signal that the user has reached
the proper 90 degree down position and/or has completed a
correctly executed push-up. It is further noted that, with the
accelerometer-based detection device, the device need not be

suspended from the user. The device may be held by or on the
user. For example, the device may be attached to the user
using any suitable attachment mechanism, including straps,
adhesive, clips, hook and loop fasteners and so forth. The
device may also be held in a pocket or other compartment of
the user's clothing. In some embodiments, the device is stably
carried by or attached to the user so as to only or primarily
detect up-and-down movement associated with push-ups.
0053. Furthermore, the detection devices described above
may wirelessly communicate (e.g., via Bluetooth or WIFI)
with remote or outside devices that are remote from the detec

tion device and, in some embodiments, remote from the user

performing push-ups. For example, the detection device may

described below.

include a transceiver or transmitter to transmit information to

0.048. In some embodiments, a sampling and post-pro
cessing algorithm is used to distinguish between correctly
performed push-ups and incorrect push-ups or non push-up
movement (for example, push-up not performed low enough
for the detection device to contact the ground; multiple rapid
vertical oscillations due to heavy contact of the detection

the remote device. This may be useful in a classroom setting,
for example, where only one teacher is available to assess the
performance of several students. Each detection device may
communicate to the remote device various information Such

as whether a correctly executed push-up has been performed,
the number of correctly executed push-ups that have been
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performed, the number of incorrectly executed push-ups that
have been performed, the amount of time that has elapsed
between the first and the last correctly executed push-up, and
so on. Each detection device may include a unique electronic
identifier Such that the remote device can associate particular
transmitted information with a particular detection device.
0054 Referring to FIG. 9, the detection device 12"
includes the accelerometer 26, the controller 28 and the dis

play 30. In some embodiments, the display 30 may be omit
ted, for example if the device 12" is configured to communi
cate with an outside or remote device that includes a display,
as will be described in greater detail below. The device 12"
includes a power source 50 for supplying power to the device
12" and the components thereof. In some embodiments, the
power source 50 is a battery. In some embodiments, the power
source 50 is rechargeable, for example by connecting the
device 12" to a power outlet or other power supply.
0055. The device 12" may include memory 52. Data from
the accelerometer 26 and/or the controller 28 may be saved in
the memory 52 for later analysis and/or processing, including
using algorithms as described above. The device 12" may
include an audible output device 54 which may provide
audible feedback when a user has performed a compliant
push-up (or performed a non-compliant push-up). The dis
play 30 or other visual output device 56 (e.g., an indicator
light or LED) may provide visual feedback when a user has
performed a compliant push-up (or performed a non-compli
ant push-up). The detection device 12" may include a user
input device 58. The user input device 58 may be used to
manually establish and/or alter criteria associated with a com
pliant push-up.
0056. The detection device 12" may include a transmitter
ortransceiver 60 configured to wirelessly send signals includ
ing data from the accelerometer 26, the controller 28 and/or
the memory 52 to one or more outside or remote devices 100.
The remote device 100 illustrated in FIG. 9 includes a

receiver 102 configured to wirelessly receive signals from the
device 12". In some embodiments, the remote device may 100
receive the accelerometer data from accelerometer 26 of the
detection device and a controller 104 of the remote device 100

may analyze and/or process the data to make determinations
on whether push-ups are correctly performed. The controller
104 may be configured to automatically re-establish criteria
for compliant push-ups based on the processing and/or analy
sis of the data. Thus, the controller 104 of the remote device
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the criteria. For example, the signals may be communicated to
the controller 28 of the detection device 12" for re-establish
ment of the criteria.

0058. The outside or remote device 100 may include an
audio output device 110 which may provide audible feedback
when a user has performed a compliant push-up (or per
formed a non-compliant push-up). The remote device 100
may include a display 112 or other visual output device (e.g.,
an indicator light or LED) to provide visual feedback when a
user has performed a compliant push-up (or performed a
non-compliant push-up) and/or display the number of deter
mined compliant and/or non-compliant push-ups. The dis
play 112 may be used by an operator of the remote device 100
to dynamically monitor a plurality of detection devices 12" at
OCC.

0059. The remote device 100 may include memory 114.
Data (e.g., data from the accelerometer 26 of the device 12")
may be saved in the memory 114 for later analysis and/or
processing, including using algorithms as described above.
0060. As noted above, a plurality of detection devices 12"
may be employed, and each of the detection devices 12" may
be in wireless communication with the outside or remote

device 100. The remote device 100 may be able to distinguish
between the plurality of detection devices (e.g., in the class
room). Each detection device 12" may include a unique iden
tifier that is used to identify which data or signals are being
sent from a particular detection device 12".
0061. In various embodiments, the outside or remote
device 100 may be a display, a personal computer, a tablet
computer, a Smartphone or any other type of device capable of
receiving a wireless transmission.
EXAMPLE(S)
0062 An apparatus similar to the one illustrated in FIGS.
1-4 has been tested. The purpose of the testing was to examine
the usefulness of the apparatus to improve the reliability of
teacher and student assessors in determining correct 90
degree push-ups. The methods were as follows: 1) Two fifth
grade classes (N=40) were tested twice seven days apart; 2)
Intervention group used the apparatus; 3) Control group did
not use the apparatus; and 4) A student and teacher scored
each performer on both trials.
0063. The results shown in Table 1 were observed. It is
noted that the reliability estimates were consistently higher
when the apparatus was used.

100 may perform the operations described above in connec

tion with the controller 28 of the detection device 12".

0057 Alternatively, a user of the remote device may use a
user input device 106 to re-establish criteria associated with a
particular device 12". For example, the user of the remote
device 100 may observe the data received from the detection
device 12" and determine that the criteria for a compliant
push-up associated with that device 12" is too stringent or too
lenient. Thus, the user of the remote device 100 may dynami
cally update or re-establish the criteria for a particular detec
tion device 12", much like the controller 28 of the detection

TABLE 1

With Apparatus

Without Apparatus

Teachers
Students
Test-retest Rxx

O.95
O.93

O.88
O.63

Teachers
Students

O.89
O.89

O.88
O.81

Interrater RXX

device 12" and/or the controller 104 of the remote device 100

may automatically do in the embodiments described above.
The remote device 100 may include a transmitter or trans
ceiver 108 to wirelessly transmit signals to a particular detec
tion device 12" to re-establish the criteria for a compliant
push-up at that device 12". The signals sent from the remote
device transmitter 108 may be wirelessly received at a
receiver 62 of the detection device 12" for re-establishment of

0064. Many alterations and modifications may be made by
those having ordinary skill in the art, given the benefit of
present disclosure, without departing from the spirit and
scope of the invention. Therefore, it must be understood that
the illustrated embodiments have been set forth only for the
purposes of example, and that it should not be taken as lim
iting the invention as defined by the following claims. The
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following claims, therefore, are to be read to include not only
the combination of elements which are literally set forth but
all equivalent elements for performing Substantially the same
function in Substantially the same way to obtain Substantially
the same result. The claims are thus to be understood to

include what is specifically illustrated and described above,
what is conceptually equivalent, and also what incorporates
the essential idea of the invention.
That which is claimed is:

Oct. 24, 2013

a detection device attached to or carried by the user, the
detection device comprising:
a housing:
an accelerometer held in the housing; and
a controller held in the housing, the controller config
ured to:

receive data from the accelerometer;

determine when a compliant push-up has been per
formed based on the received data, wherein a com

pliant push-up is a push-up meeting prescribed cri

1. A portable exercise apparatus for use by a user perform
ing push-ups, the apparatus comprising:
a detection device; and

a Suspension member adapted to Suspend the detection
device from the user;

wherein, when the detection device is suspended from the
user by the Suspension member, the apparatus is opera
tive to indicate execution of a compliant push-up by the
USC.

2. The apparatus of claim 1, wherein the Suspension mem
ber has a length, the apparatus further comprising an adjust
ment member connected to the Suspension member, the
adjustment member configured to adjust the length of the
Suspension member.
3. The apparatus of claim 2, wherein the length of the
attachment member is adjustable to a users forearm length
by receiving the detection device in the user's palm with the
user's elbow at a substantially rightangle, looping the attach
ment member beneath the user's elbow and moving the
adjustment member upward until it resides against or proxi
mate the user's elbow.

4. The apparatus of claim 3, wherein the user performs
push-ups between an up position and a down position, and
wherein, when the length of the attachment member is
adjusted to the users forearm length:
in the up position, the user's upper arm is substantially
perpendicular to the ground and the detection device is
Suspended above the ground; and
in the down position, the user's upper arm is substantially
parallel to the ground and the detection device contacts
the ground.
5. The apparatus of claim 4, wherein, in the down position,
the detection device provides audible, tactile, visual and/or
proprioceptive feedback.
6. The apparatus of claim 1, wherein the Suspension mem
ber is connected to and extends away from the detection
device in a looped configuration, the Suspension member
configured to Suspend from the user's neck.
7. The apparatus of claim 1, further comprising an actuator
disposed on the detection device, wherein the user performs
push-ups between an up position and a down position, and

teria; and

monitor the number of compliant push-ups that have
been performed.
10. The apparatus of claim 9, wherein the accelerometer is
configured to trace a path of movement of the user, and
wherein the controller is configured to determine when a
compliant push-up has been performed when the user has
moved a threshold distance along the traced path of move
ment and/or a when the user has moved past a threshold
position along the traced path of movement.
11. The apparatus of claim 10, wherein the threshold dis
tance and/or the threshold position is based on the prescribed
criteria.

12. The apparatus of claim 9, wherein the controller is
configured to use an algorithm to process the data received
from the accelerometer, analyze the data, and re-establish the
criteria for a compliant push-up.
13. The apparatus of claim 9, wherein the detection device
includes at least one of:

a display configured to display the number of compliant
push-ups that have been performed; and
an audio output device configured to provide audible feed
back when the user has performed a compliant push-up.
14. A system for monitoring push-ups, the system compris
ing:
at least one detection device, each one attached to or carried

by a respective user, each detection device comprising:
a housing:
an accelerometer held in the housing; and
a transmitter configured to wirelessly transmit data from
the accelerometer, and

a remote device comprising:
a receiver configured to wirelessly receive data transmit
ted from the at least one detection device; and

a controller configured to:
determine when a compliant push-up has been per
formed based on the received data, wherein a com

pliant push-up is a push-up meeting prescribed cri

teria; and

in the up position, the user's upper arm is substantially
perpendicular to the ground and the detection device is
Suspended above the ground; and
in the down position, the user's upper arm is substantially
parallel to the ground and the detection device contacts
the ground such that the actuator is actuated.
8. The apparatus of claim 7, further comprising a counter
disposed on the detection device, the counter configured to
incrementally display a number of times the actuator is actu

monitor the number of compliant push-ups that have
been performed.
15. The system of claim 14, wherein the controller is con
figured to use an algorithm to process the data received the at
least one detection device, analyze the data, and re-establish
the criteria for a compliant push-up.
16. The system of claim 14, wherein the remote device
comprises a user input device configured to receive input
from a user of the remote device re-establishing the criteria
for a compliant push-up.
17. The system of claim 14, wherein the remote device

ated.

includes at least one of:

wherein:

9. A portable exercise apparatus for use by a user perform
ing push-ups, the apparatus comprising:

a display configured to provide visual feedback when the
respective user has performed a compliant push-up and/
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or configured to display the number of compliant push
ups that have been performed; and
an audio output device configured to provide audible feed
back when the respective user has performed a compli
ant push-up.
18. The system of claim 14, wherein the at least one detec
tion device comprises a plurality of detection devices, each
detection device including a unique identifier, and wherein
the controller of the remote device is configured to associate
data received from a respective detection device with the
respective detection device based on the unique identifier.
19. A method of detecting whether a compliant push-up has
been performed, comprising:
establishing criteria for a compliant push-up:
receiving data from an accelerometer of a detection device
attached to or held by a user performing push-ups; and
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determining whether a compliant push-up has been per
formed based on the established criteria.

20. The method of claim 19, comprising:
electronically collecting the data from the accelerometer,
electronically analyzing the data;
electronically automatically re-establishing the criteria for
a compliant push-up.
21. The method of claim 20, wherein the accelerometer is

configured to trace a path of movement of the user, wherein
determining whether a compliant push-up has been per
formed comprises determining a compliant push-up has been
performed when the user has moved a threshold distance
along the traced path of movement and/or a when the user has
moved past a threshold position along the traced path of
movement, wherein the threshold distance and/or the thresh

old position is based on the established criteria.
k

k

k

k

k

