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(57) ABSTRACT

A bioelectrical signal controlled exercise machine system
for allowing an exerciser to control the state of an exercise
machine and exercise environment. The bioelectrical signal
controlled exercise machine system generally includes an
exercise machine, a bioelectrical sensor device and a control
unit in communication with the bioelectrical sensor device
and the exercise machine. The control unit is adapted to
receive data from the bioelectrical sensor device relating to
measured bioelectrical signals of the human exerciser, and
wherein the control unit transmits a control signal to the
exercise machine to change the state of the exercise machine
based on the data from the bioelectrical sensor device.
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TYPICAL ELEMENTS COMPRISING AN EXERCISE ENVIRONMENT

Element Definition
Light Illumination of the gym facility / Visual
Music Programmed Sound / Audible
Force Weight or Resistance setting of an Exercise apparatus

Attitude Pitch and/or Roll of exercise surface relative to horizontal
Tempo Pace of exercise / speed of repetitions
Routine Types of exercises performed in a sequence

FIG. 1c



Patent Application Publication Dec. 15,2016 Sheet 4 of 14 US 2016/0361602 A1

200 (201 203
(200 (201 (202 )

Rhythm| Freq |Amp(upV) | EEG Signal Amplitude Relating to Physiological
(Hz) Changes

alpha 8-13 20-200 | Amplitude is high eyes closed, relaxation, meditation

Amplitude is low: increased mental focus, visual
stimulation

beta 13-30 5-10 Amplitude is high: alert, attentive to external stimuli
or exerts mental effort

Amplitude is low: active movements, distracted from
mental effort

delta 1-5 20-200 | Amplitude is high: At the onset of sleep
Increases as Alpha decreases during sleep
theta 4-8 10 Amplitude is high: Appears with deeper sleep (REM)

Increases as Alpha decreases during sleep

gamma | 27-100 10-20 Amplitude is high: during information processing,

accessing memory, or attentive cognitive thinking.

FIG. 2
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FIG. 8a
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VOICE COMMAND MENU )

)

WORD / PHRASE COMMAND

CONTROLLER FUNCTION /

Up Raises the ramp

Down Lowers the ramp

Left Rolls the Exercise Machine to the left
Right Rolls the Exercise Machine to the right

Heavier (or "More"}

Increases resistance one level

Lighter (or "Less")

Decreases resistance one level

Stop Stops the roll or raise / lower when the exerciser wants it to stop
End Ends the session, returns the Exercise Machine to starting Position
Louder Increases volume of music or trainer's instructions

Softer Decreases volume of music or trainer's instructions

Cther Words

Systems ONLY recognizes programmed words

FIG. 8b
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BIOELECTRICAL SIGNAL CONTROLLED
EXERCISE MACHINE SYSTEM

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] Ihereby claim benefit under Title 35, United States
Code, Section 119(e) of U.S. provisional patent application
Ser. No. 62/174,649 filed Jun. 12, 2015. The 62/174,649
application is currently pending. The 62/174,649 application
is hereby incorporated by reference into this application.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

[0002] Not applicable to this application.

BACKGROUND

[0003] Field

[0004] Example embodiments in general relate to a bio-
electrical signal controlled exercise machine system for
allowing an exerciser to control the state of an exercise
machine and exercise environment.

[0005] Related Art

[0006] Any discussion of the related art throughout the
specification should in no way be considered as an admis-
sion that such related art is widely known or forms part of
common general knowledge in the field. Those skilled in the
art will appreciate that exercise machines generally provide
for exercisers to change resistance settings based on their
strength, size, training objectives, and other conditions
unique to each exerciser.

[0007] Typically, exercisers use exercise machines for a
period of time necessary to realize their workout objectives.
For instance, an exerciser may perform ten repetitions of an
exercise at one particular weight or resistance setting, then
stop the exercise to change the weight or resistance to a
different setting, then perform more repetitions of the same
exercise at the new weight.

[0008] The intermittent cycle of “exercise-stop-exercise”
breaks the continuity of the exercise routine, and injects
considerable non-exercise time into the duration of the
exercise session. This “down-time” during which an exer-
ciser is changing the machine settings is effectively lost.
Therefore, an exerciser desiring to exercise for forty-five
minutes would necessarily spend more than forty-five min-
utes for their session in order to account for the down-time.
On the other hand, a gym owner looks at exerciser’s “down
times” as lost profits. When exercisers occupy a machine for
a longer period, fewer people are able to use the machine
during the course of any given day.

SUMMARY

[0009] An example embodiment of the present invention
is directed to a bioelectrical signal controlled exercise
machine system. The bioelectrical signal controlled exercise
machine system includes an exercise machine, a bioelectri-
cal sensor device and a control unit in communication with
the bioelectrical sensor device and the exercise machine.
The control unit is adapted to receive data from the bioelec-
trical sensor device relating to measured bioelectrical signals
of the human exerciser, and wherein the control unit trans-
mits a control signal to the exercise machine to change the
state of the exercise machine based on the data from the
bioelectrical sensor device.
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[0010] At least one embodiment of the present invention is
a new and novel system and method providing for an
exerciser to set or change their entire exercise experience,
and more specifically change one or more elements of the
exercise environment by means of transmitting electrical
signals generated by one or more electrodes or microphones
placed on an exerciser’s body.
[0011] At least one embodiment of the present invention
comprises the use of a plurality of electrodes that sense
electrical energy generated by the brain and/or muscles, and
transmit the amplified signal to a processor and controller to
selectively change two or more elements related to the
exercise environment. Additionally, at least one embodiment
of the present invention provides for the use of voice
commands to control additional elements related to the
exercise environment.
[0012] The elements of a typical exercise environment,
preferably in a gym or similar fitness facility, include the
lighting of the facility, the heating or cooling level, music
intended to establish an exercise tempo, weight or resistance
settings that are continually changed for different exercises,
or to accommodate exercisers of different strength levels,
and the sequence of exercises that would be performed over
the course of the intended exercise period.
[0013] One embodiment of the present invention uses two
or more electroencephalogram (FEG) electrodes, and/or two
or more surface electromyography (EMG) electrodes, and/or
a voice-input device, individually or together which sense
electrical signal inputs generated on demand by the exer-
ciser, in order to control a multiple of elements of the typical
exercise environment as just described.
[0014] One embodiment of the present invention is a new
and novel method of controlling two or more discrete
elements of the exercise environment, input into the system
preferably comprises at least discrete input sources though
not required. Therefore, the multi-channel input into the
controller of the embodiment may be preferably expressed
as one of the following:
[0015] EEG1 and EEG2=two discrete output control
signals.
[0016] EMGI1 and EMG2=two discrete output control
signals.
[0017] EEG and MIC (microphone)=two discrete out-
put control signals.
[0018] Using the simple formulae just described, a larger
number of control signals driving various changes to the
exerciser environment may be generated by an expanded
formula that may consist of multiple source inputs. For
example, control signals (CS) controlling seven different
exercise environment variables may rely on sensor inputs
consisting of:
[0019] EEGI; EEG2; EMG1; EMG2; EMG3; EMG4;
MICI1=CS1; CS2; CS3; CS4; CSS; CS6; CS7
[0020] An EEG detects electrical activity in the brain
using small conductive electrodes in contact with the scalp.
Two EEG electrodes are required to read electrical brain
activity, the two electrodes comprising one channel. There-
fore, an EEG “helmet” or headband worn by the exerciser
provides for retaining a multiple of electrodes, and main-
tains those electrodes in communication with the scalp to
thereby generate at least two output channels.
[0021] When EEG tests are performed in a clinical envi-
ronment, for instance, at the neurology department in a
hospital, the patient typically lays quietly, without move-
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ment, so as not to disrupt the signals. However, in an
exercise environment, exercisers are physically active while
performing exercises. This high intensity muscle movement
generates electromyography signals that can degrade the
electroencephalograph  signals. Spurious signals that
degrade EEG signals are referred to as artifacts.
[0022] Artifacts typically encountered in an exercise facil-
ity include:
[0023] Artifacts with movement of the electrodes—
which occurs during exercise,
[0024] Artifacts from EMG signals generated by activ-
ity of muscles close to EEG electrodes,
[0025] Artifacts with ambient 110V power in facility
[0026] Artifacts from poor/loss of electrode grounding
that can result in spikes of up to 50-60 Hz.
[0027] EMG tests for athletes are well known by those
skilled in the art. Motor neurons are electrical signals that
cause muscles to contract. Therefore, higher value electrical
signals are produced by the muscles being contracted. The
electrical potential of the muscle membrane ranges from 50
uV, and up to 20 to 30 mV depending on the muscle
activated. Similar to EEG signals that are continually gen-
erated based on a person’s mental and physical activity,
EMG signals are inherently generated whenever muscles
contract. Also similar to EEG signals, a person can inten-
tionally contract 2 muscle as a mind-commanded means of
generating a specific on-demand electrical signal that can be
used to control an event.
[0028] Therefore, the embodiment of the present invention
as just described further provides for the use of EMG as
another mind-initiated, on-demand generator of electrical
signals that control specific events while at the same time,
allowing the exerciser to continue to exercise. Such events
may include for instance, increasing the volume of music
playing, or changing the resistance level of an exercise
machine.
[0029] It is well known to those artisans that all EEG and
EMG signals have the potential to degrade as a result of
artifacts. It was therefore discovered that the use of more
than one type of electrode, and the use of multiple electrodes
provided a larger number of data streams that, when ana-
lyzed together, help reduce the occurrence or impact of
artifacts, and provide a means to validate the mind-con-
trolled signals used to modify the exerciser’s environment.
[0030] Anticipating a large number of artifacts that could
degrade the EEG signal, various embodiments provide for at
least one algorithm that incorporates amplification, buffering
and low pass filtering of the EEG signal to increase the
signal to noise ratio between the EEG and artifact signals,
and smoothing of the wave form to normalize out of
character data, thereby reducing the influence of artifacts on
the desired channel signal.
[0031] Various embodiments provide for yet a third
method of generating a mind-controlled signal. By means of
a throat microphone, the exerciser may elect when to speak,
and specifically what word to speak, thereby activating a
voice recognition circuit that creates an output signal cor-
relating to one or more words programmed into a voice
actuation processor. The voice-actuated control may be used
in conjunction with EEG and EMG signals. For instance, an
on-demand mind-generated alpha wave may actuate a motor
to increase the angle of the exercise plane fro the horizontal.
While the exerciser maintains the brain wave level, the
motor will continue to increase the exercise angle. By
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speaking a preprogrammed word, for instance “stop”, the
exerciser can override the EEG signal and cause the incli-
nation to temporarily stop at the desired angle.

[0032] As can be readily appreciated, an exerciser, while
exercising, may concentrate on various thought, muscle
contraction and/or voice command actuation of one or more
control signals, all of the control signals being thought
stimulated, to control one or more elements of the exercis-
er’s environment.

[0033] More specifically, the various embodiments teach
one or more systems that will allow an exerciser to auto-
matically change the various settings on an exercise
machine, change music or tempo of sounds listened to
during exercise, change the ambient room temperature or
change room lighting simply by training their mind to
actuate one or more neurobiological or voice sensors
[0034] As can readily be appreciated, the new and novel
method of mind-controlling exercise machine settings allow
the exerciser to continue exercising without interruption,
and without removing their hands from an exercise machine
in order to physically change machine settings or other
elements of their exercise environment.

[0035] Therefore, one exemplary embodiment of the pres-
ent invention is system and method providing for an exer-
ciser to control elements of their exercise environment by
means of intentionally increasing ionic current within the
certain neurons of the brain, the current being sensed by
EEG electrodes in contact with the exerciser’s scalp.
[0036] Another exemplary embodiment of the present
invention is system and method providing for an exerciser to
control elements of their exercise environment by means of
intentionally thinking about, and therefore contracting spe-
cific muscles to increase neuromotor electrical signal levels
as sensed by EMG electrodes placed in contact with the
exerciser’s scalp or face.

[0037] Another exemplary embodiment of the present
invention is system and method providing for an exerciser to
control elements of their exercise environment by means of
intentionally thinking about, and therefore speaking certain
words into a microphone, the words having been prepro-
grammed to correlate to actuation of a specific output signal
that controls one or more elements of their environment.
[0038] Another exemplary embodiment of the present
invention is a system and method providing for an exerciser
to think about, and therefore control elements of their
exercise environment without the use of their hands, by
means of actuating one or more EMG, EEG and/or micro-
phone sensors worn by the exerciser.

[0039] Yet another exemplary embodiment of the present
invention is a device worn about the head of an exerciser, the
device containing at least a power supply, a plurality of
electrodes capable of generating at least two channels of
signals, the electrode pairs comprising EEG electrodes,
EMG electrodes, a means of amplifying the electrode sig-
nals, and a means of transmitting the signals to a signal
processor.

[0040] Another exemplary embodiment of the present
invention is a device worn about the head of an exerciser, the
device containing at least a power supply, a microphone, a
plurality of electrodes capable of generating at least two
channels of signals, the electrode pairs comprising EEG
electrodes, EMG electrodes, a means of amplifying the
electrode signals, and a means of transmitting the signals to
a signal processor.
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[0041] Yet another exemplary embodiment of the present
invention is at least signal conditioning algorithm that
processes EEG and/or EMG signals to substantially reduce
the detrimental effects of artifacts that are increasingly
present when neuromotor and other neurobiological signals
are sensed on a rapidly moving exerciser during exercising.

[0042] These and other embodiments will become known
to one skilled in the art, especially after recognizing the
commercial value of exercisers being able to control exet-
cise machine settings and other elements of their exercise
environment simply by thinking about changing one or more
elements, the control means thereby reducing the total
exercise period by eliminating any interruption of their
exercise routine to manually change any machine or other
settings. The time-savings of the present invention correlate
positively to increased profits for the gym facility in which
the present invention is implements as a means to control
elements of each exerciser’s environment. The present
invention is not intended to be limited to the disclosed
embodiments.

[0043] There has thus been outlined, rather broadly, some
of the features of the bioelectrical signal controlled exercise
machine system in order that the detailed description thereof
may be better understood, and in order that the present
contribution to the art may be better appreciated. There are
additional features of the bioelectrical signal controlled
exercise machine system that will be described hereinafter
and that will form the subject matter of the claims appended
hereto. In this respect, before explaining at least one
embodiment of the bioelectrical signal controlled exercise
machine system in detail, it is to be understood that the
bioelectrical signal controlled exercise machine system is
not limited in its application to the details of construction or
to the arrangements of the components set forth in the
following description or illustrated in the drawings. The
bioelectrical signal controlled exercise machine system is
capable of other embodiments and of being practiced and
carried out in various ways. Also, it is to be understood that
the phraseology and terminology employed herein are for
the purpose of the description and should not be regarded as
limiting.

BRIEF DESCRIPTION OF THE DRAWINGS

[0044] Example embodiments will become more fully
understood from the detailed description given herein below
and the accompanying drawings, wherein like elements are
represented by like reference characters, which are given by
way of illustration only and thus are not limitative of the
example embodiments herein.

[0045] FIG. 1a is a front view of an exerciser on a
horizontal surface performing an exercise.

[0046] FIG. 15 is a front view of an exerciser on an
inclined surface performing an exercise.

[0047] FIG. 1c¢ is a chart illustrating various elements
related to an exerciser’s environment.

[0048] FIG. 2 is an exemplary diagram of a brain wave
frequency chart.

[0049] FIG. 3 is an exemplary diagram of a representative
exerciser wearing an electroencephalograph electrode out-
fitted headband.

[0050] FIG. 4 is an exemplary diagram illustrating differ-
ences in brainwave frequency response during exercise.
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[0051] FIG. 5 is an exemplary diagram of a representative
exerciser wearing an electroencephalograph and electro-
myography electrode outfitted headband.

[0052] FIG. 6 is an exemplary diagram showing a multi-
channel mind controlled exercise machine adjustment sys-
tem.

[0053] FIG. 7 is an exemplary diagram showing one
system and method of translating EEG signals into control
circuits to adjust an exercise machine.

[0054] FIG. 8a-8¢ is an exemplary diagram showing a
representative exerciser wearing a throat microphone, and a
list of voice command instructions, and a block diagram of
a control circuit for adjusting an exercise machine.

[0055] FIG. 9 is an upper perspective view of an exem-
plary exercise machine with a movable carriage.

[0056] FIG. 10 is a side view of an exemplary exercise
machine in a horizontal state.

[0057] FIG. 11 is a side view of an exemplary exercise
machine in an inclined state.

[0058] FIG. 12 is a front view of an exemplary exercise
machine in an inclined state.

[0059] FIG. 13 is a front view of an exemplary exercise
machine in an inclined state and rotated to the side about the
roll axis.

[0060] FIG. 14 is an upper perspective view of an exem-
plary exercise machine that is adapted to pivot and/or roll.
[0061] FIG. 15 is a block diagram illustrating the com-
munications between the sensor unit, the control unit, the
exercise machine and various environmental systems.

DETAILED DESCRIPTION

[0062] An example bioelectrical signal controlled exercise
machine system generally includes an exercise machine, a
bioelectrical sensor device and a control unit in communi-
cation with the bioelectrical sensor device and the exercise
machine. The control unit is adapted to receive data from the
bioelectrical sensor device relating to measured bioelectrical
signals of the human exerciser, and wherein the control unit
transmits a control signal to the exercise machine to change
the state of the exercise machine based on the data from the
bioelectrical sensor device.

[0063] The phrase “exercise environment” is used herein
to mean one or more of any physical element with which an
exerciser engages before, during or after exercising on an
exercise machine in a gym facility, examples of which
include but are not limited to resistance setting, weight
setting, attitude of the exercising plane, room temperature,
room lighting level, type or volume of music. Audible or
visual cues to exercise tempo, and type of exercises and the
sequence of exercises performed during a workout session,
each of which may be referred to as a environmental
“element” without specificity as to which element is being
referred to unless a specific element is named.

[0064] Control circuits are well known to those skilled in
the art. It should be noted that it is not the objective of the
embodiments herein to limit the architecture or function of
a control system of any particular control system design or
method, but rather to broadly describe the applicability of
control systems when used to change elements of an exer-
cise environment which may include but not be limited to
switches, solenoids, potentiometers, and valves. The broad-
est interpretation should be given to control systems as they
may apply to controlling any element of the exerciser’s
environment.
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[0065] FIGS. la-1c are exemplary diagrams illustrating
various elements related to and exerciser’s environment.
During the course of a typical exercise routine, exercisers
must address various elements of their environment in order
to benefit from their workout. Other elements are typically
out of the hands of exercisers who must rely on the gym
establishment to.

[0066] More specifically, a typical exerciser 100 exercises
on a substantially horizontal plane 101. During the exercise,
the exerciser will select a certain weight 102 that provides a
resistance equivalent against which they will exercise
muscles. In some environments, the exerciser will hear
music 103 that motivates the exerciser or establishes an
exercise tempo 104.

[0067] One embodiment of the present invention provides
for an exerciser to modify the elements of their exercise
environment, hands-free, by controlling the elements with
their mind. For instance, the exerciser can select a heavier
weight 106 by concentrating on an actuation means to
change the machine resistance settings. The exerciser may
also focus thoughts so that actuators change the substantially
horizontal exercise plane to an inclined plane 105, while at
the same time providing the exerciser a hands-free means to
change the music 108 by actuating a music control circuit.
The exerciser may also change the room lighting from bright
light, to dimmed light 107, while at the same time allow the
exerciser to increase the frequency, and hence tempo 109 of
an audible sound.

[0068] Although not exhaustive, typical elements encoun-
tered in their exercise environment are listed in the exercise
environment chart 110. It is preferable that each and every
one of these elements be modifiable by an exerciser from
time to time during their exercise routine, and especially
without having to stop the routine, dismount the exercise
machine, make any preferred adjustment, then re-mount and
re-start their routine.

[0069] FIG. 2 is an exemplary diagram of a brain wave
frequency chart. More specifically, healthy human brains
generate different brain waves at different frequencies and
amplitudes throughout the day, depending on their activity.
Electrical signals increase as groups of neurons are accessed
to perform a function. Brain wave rhythms are generally
accepted to include alpha, bets, gamma, delta and theta
waves 200, each with a corresponding frequency range 201,
and a fluctuation amplitude 202. As can be readily seen in
the chart, the amplitude changes 203 in each of the rhythms
correlate to mental activity.

[0070] At least one embodiment therefore provides for
EEG electrodes to sense, record and transmit brainwave
fluctuations that correspond to certain brain activity, the
EEG signals ultimately controlling various circuits to
change elements of the exerciser’s environment. As an
exerciser practices mental activity to actuate a control cir-
cuit, they become better at controlling changes in brainwave
activity upon demand.

[0071] For example, an exerciser who wanted to increase
the exercise resistance of a machine may focus on changing
their alpha and beta wave amplitude in order to actuate a
circuit that would change the resistance. If the control circuit
is triggered when there is a maximum differential between
alpha and beta brainwaves compared to the running normal
difference between these rhythms, the exerciser may lower
their alpha amplitude by increasing their mental focus and
visual interaction with their surroundings, while at the same
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time increasing beta by exerting mental efforts and visually
engaging with their surroundings.

[0072] FIG. 3 is an exemplary diagram of a representative
exerciser 300 wearing a bioelectrical sensor device 310 to
measure electrical signals from the exerciser’s body. (e.g. an
electroencephalograph electrode outfitted headband). More
specifically, one embodiment of a headband of the present
invention comprises an adjustable band 301 (e.g. elastic and
stretchable such as an elastic headband), one first EEG
electrode 302, one second EEG electrode 303, one ear clip
electrode 305, and a power supply and signal transmission
means 304.

[0073] During exercise, at least two electrodes record and
transmit to a computer EEG signals related to neuron
activity proximal to the electrodes. The two electrodes create
a single channel for communicating the signal to a computer
via a wireless communication means. Although a single
channel comprises two electrodes, a headband providing for
a plurality of electrodes that output at least two channels is
preferred.

[0074] Many different types of EEG headbands or helmets
are known to those skilled in the art, many of which are
cumbersome, require a laborious setup protocol, and many
of which are hard wired to a receiving computer. However,
many of these types of EEG helmets or sensors are not
conducive for use in an exercise environment. It is preferred
that the exerciser, who is highly mobile when exercising,
wear an EEG headband that is light weight, provides for the
minimum number of electrodes required to control the
desired number of circuits, and that is in wireless commu-
nication with the system controller. FIG. 4 is an exemplary
diagram illustrating differences in brainwave frequency
response during exercise. More specifically, the chart 400
displays actual EEG signals that were obtained through
testing on an exerciser wearing a light weight, wireless EEG
headband as previously described. During exercise, the
amplitude of the alpha and beta waves were independently
recorded. In many cases, it can be seen that the amplitude
changes of the two rhythms were very similar. In one
instance, 402, the amplitude of the average alpha far
exceeded the amplitude of the beta at the same point in time
during the test. This differential occurred within approxi-
mately two seconds, and may be attributed to an artifact.
[0075] More importantly, while alpha generally exceeded
beta in amplitude, a condition occurred wherein the exer-
ciser maintained a significant amplitude increase in beta
relative to alpha 401. The duration of this condition
exceeded five seconds, illustrating a consciousness on the
part of the exerciser to focus on intensifying beta activity.
One embodiment of the invention recognizes this preferred
condition for a predetermined minimum time duration,
activates a circuit that controls the change in one element of
the exerciser’s environment.

[0076] FIG. 5 is an exemplary diagram of a representative
exerciser 200 wearing an electroencephalograph and elec-
tromyography electrode outfitted headband 503. It can be
readily seen that the headband provides for multiple channel
outputs that, correspondingly, control multiple elements of
the exerciser’s environment by generating thought-activated
signals. The headband comprises at least two EEG elec-
trodes 202, and at least two EMG electrodes 500. It is well
known that EMG electrodes record neuromuscular electrical
signal activity of the muscles proximal to the electrodes. As
a means to provide for more than one EMG channel, a chin
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strap comprising at least two EMG electrodes 501 placed
proximal to mandibular and temporal muscles allow for the
exerciser to increase electrical signal levels, and therefore
control specific control circuits by intentionally focusing
thoughts on activating the targeted muscles by flexing their
chin, of clenching their teeth. In practice, data received from
all of the electrodes is amplified and transmitted wirelessly
in real time from the headband to a receiver and controller.
[0077] Therefore, the headband and chin strap comprising
multiple EEG and EMG electrodes provides for an exerciser
to thoughtfully actuate a plurality of control circuits during
exercising, each control circuit thereby preferably control-
ling one of multiple elements in their environment. U.S. Pat.
No. 8,812,075 to Neurosky, Inc. discloses an exemplary
sensor headset suitable for use with the various embodi-
ments of the present invention and is hereby incorporated by
reference herein. U.S. Publication No. 2014/01487,15 filed
by Neurosky, Inc. discloses various types of biosensors that
are suitable for use with the various embodiments of the
present invention and is also hereby incorporated by refer-
ence herein.

[0078] FIG. 6 is an exemplary diagram showing a multi-
channel mind controlled exercise machine adjustment sys-
tem. A headband as previously described provides for a
plurality of sensors including two channels of EEG elec-
trodes 600, electrodes for one EMG channel 601, and an
audio sensor device 602 (e.g. a throat microphone 602). It
should be noted that the configuration of input sensors is not
meant to be limiting, and any number of any combination of
any of the sensors just described may be used in a multi-
channel mind controlled exercise machine.

[0079] An exerciser may actuate each or all of a plurality
of channels by focusing one or more thoughts toward
generating increased electrical activity in the brain, in
muscles by intentionally stimulating one or more muscles,
and/or by consciously considering a particular voice com-
mand correlating to controlling a specific desired element of
their exercise environment.

[0080] Amplifiers 603 provide for increasing the signal
strength of the neurobiological signals detected by the
electrodes. Further, filters, such as low pass or high pass
filters provide for scrubbing artifacts from the electrode-
input electrodes. Depending on the brain wave rhythm
preferred for processing as a mind controllable signal, the
high pass or low pass filters, and in some cases both filter
ranges will be used to attenuate the artifacts. Filters are
preferably used to clean the signal from EMG electrodes as
well, the filters being selected based on the frequencies of
the desired and non-desired ranges. The amplifiers and filters
just described may be integrated into EEG and EMG elec-
trode modules, and may not be discrete components through
which the neurobiological signals pass. Those skilled in the
art will appreciate that microphone circuits are well known,
and any recognized circuit may be used for receiving and
communicating a voice input to a signal acquisition module
605 preferably affixed to the headband. The acquisition
module further provides for multiplexing a plurality of EEG,
EMG and mic signals, all of the signals together being
transmitted to a controller module by means of an RF
transmitter 606. The RF signals may be transmitted to the
controller by communication wire, but are preferably com-
municated via a wireless communication link 607.

[0081] An RF Receiver circuit 608 receives the multi-
plexed signal. An analog to digital circuit 609 converts the
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signals to digital format for processing by a digital signal
processor 610. The process of receiving, converting and
processing analog signals is not meant to be limiting. The
large body of art is well known, and any recognized receiv-
ing, converting and processing circuit may be used without
no effect on the intended function of the various embodi-
ments of the present invention.

[0082] A multi-channel controller 611 provides for pro-
cessing each of the received signals to activate a specific
circuit that will control its respective element. In practice,
and merely for example, a first EEG channel A may be used
to actuate a motor to increase the angle of an exercise
platform, while a second EEG channel B is used to increase
the music volume of the exercise music. A third channel C
from EMG electrodes may be used to increase the resistance
setting of the exercise machine. Each of the channels just
described would be actuated by various means practiced by
the exerciser, including placing their mind is a meditative
state with eyes closed in order to increase alpha amplitude
relative to beta, the predetermined differential being
achieved thereby triggers the respective output control sig-
nal. A second condition wherein the exerciser opens their
eyes and focuses on the machine element, and strongly
visualizes a change in machine attitude increases the beta
signal amplitude relative to the alpha, the predetermined
differential being achieved thereby triggers its respective
output control channel.

[0083] In both of the just described cases, once the inten-
tional thought process actuates the control output signal, for
instance, a motor that turns on to elevate the exercise
machine, the switch could remain open until the exerciser
speaks a control word “stop” into a microphone, the word
having been preprogrammed to terminate any EEG or EMG
originated control signal.

[0084] Although many variations of the system of con-
trolling a plurality of control signals that modify one or more
elements of the exerciser’s environment may be used with-
out deviating from the purposed function of controlling
signals using mind-originated thoughts, and the headband
and/or variations of the headband previously described by
rely on one or more channels generated by EEG, EMG
and/or mic signals, independently or in combination with
one another, to describe every possible configuration and
circuit design would be burdensome, but would nevertheless
illustrate the broad application of the new and novel method
of exercisers being able to mind control many elements
within their exercise environment, hands-free, and on
demand during the course of their exercising.

[0085] FIG. 7 is an exemplary diagram showing one
system and method of translating EEG signals into a control
circuit to adjust an exercise machine. A software program for
a control circuit is launched 700 wherein brainwave signal
input variables are defined, time periods during which the
brainwave signal must be received to create a result, and
terminal contacts for a serial port output are defined.

[0086] Not shown, a headband with at least two EEG
electrodes is affixed to an exerciser, and is powered on so
that neurobiological electrical signals are sensed by the
electrodes. Signals received by the electrodes are commu-
nicated to the control circuit 701 and parsed into the various
rhythms including alpha, beta, gamma, theta and delta, all of
which are characterized by different frequencies. The
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selected frequencies being defined in the setup 700 establish
the rhythms that will be used by the controller 704 to control
the machine function.

[0087] Presented as one example, alpha “A” and beta “B”
frequencies are used in the illustration. The electrode-sensed
signal amplitude changes of the A and B frequencies are
monitored over time, with normalization of the signal by the
controller to compute a running average of the amplitude
changes as a means of smoothing what are oftentimes highly
erratic signal changes. The smoothed data stream thereby
becomes a more reliable data source upon which to apply
control function rules.

[0088] At the start of the exemplary exercise, an exerciser
is positioned on an exercise machine positioned on a sub-
stantially horizontal plane. Various rules, having been pre-
viously established, provide for signal conditions that cor-
relate to controller function. For instance, a first rule
establishes a T/F gate that compares amplitude changes of A
and B frequencies. If A does not equal B, an switch 707 is
opened to allow for machine control. If A equals B, the
switch is closed 705 and a “null” control event 706 will be
triggered.

[0089] A positive result from one rule 708 will cause the
controller to actuate a motor that inclines an exercise plat-
form. This rule requires the exerciser to establish and
maintain for at least 5 seconds a condition where the
amplitude change of B (plus an error margin) is greater than
the amplitude change of A. As one method discovered
during experimentation, an exerciser may achieve this con-
dition while exercising by staring intensely at one end of the
machine, and visualizing that end of the machine being
elevated by the motor. This mental exercise is just one
proven example of how to reduce the amplitude of the alpha
frequency, while elevating the amplitude of the beta fre-
quency. A positive result from another rule 709 means that
the amplitude changes of A and B are substantially equal,
indicating that no control signal is desired by the exerciser.
The control circuit defaults to a “null” status and ne event is
triggered.

[0090] Yet another rule 710 is established so that an
exerciser can reverse the inclination of the exercise machine.
More specifically, if the amplitude of the B frequency is less
than the amplitude of the A frequency for a period of not less
than 10 seconds, the inclined machine will begin to decline
to a new position of one “increment”. An increment may be
defined as a 5-degree incline or decline, but the actual
increment amount is irrelevant, and any preprogrammed
increment may be used. As one method discovered during
experimentation, an exerciser may achieve this condition
while exercising by closing their eyes and meditating on the
wind-down of one exercise, relaxing and reducing overall
muscle activity prior to starting the next exercise in a
sequence of exercises. This mental exercise is just one
proven example of how to reduce the amplitude of the beta
frequency, while elevating the amplitude of the alpha fre-
quency.

[0091] A final rule 711 is used to anticipate the end of an
exercise routine by concluding that the reduction in muscle
activity, and the eyes-closed meditation condition is persist-
ing for more than 30 seconds. As a result of a positive result
of this rule, the inclined exercise machine begins to return to
its horizontal starting point, readying for exerciser dismount.
[0092] As can be seen, the exerciser, through the use of
mental imaging, is able to increase or decrease the incline of
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an exercise machine. It should be noted that machine incline
is but one of many elements of an exercise environment, and
the control signals and rules of the immediately preceding
example may be modified to apply to controlling an element
other than machine incline or decline.

[0093] FIGS. 8a-8¢ are exemplary diagrams showing a
representative exerciser wearing a throat microphone, and a
list of voice command instructions, and a block diagram of
a control circuit for adjusting an exercise machine.

[0094] As another means of controlling elements if an
exercise environment, an exerciser 200 is shown with a band
800 affixed to the neck. A microphone 801 is retained by the
band, securing the microphone against the skin proximal to
the vocal cords. Throat microphones are well known by
those skilled in the art, and are frequently used as a hands-
free communication means.

[0095] Used separately, or in conjunction with an EEG
and/or EMG headband, the throat microphone provides for
an exerciser to thoughtfully consider what element of their
environment that prefer to change, and remembering a series
of word or phrase commands 802 can actuate a controller
function via a voice recognition circuit not shown. A list of
controller functions 803 is shown but is not intended to be
limiting. Any element of the exercise environment may be
controlled by a voice command separately or in conjunction
with EEG and/or EMG input.

[0096] As one example of a voice recognition module
activating multiple controller output signals, a control mod-
ule 804 is installed on an exercise machine not shown. The
microphone is in wireless communication with a voice
signal receiver module 805 that incorporates an A/D con-
version circuit, a preprogrammed processor 806 containing
a list of recognized words and the associated instruction that
are communicated to a multi-function controller 807.

[0097] Six controller output signals 808 are shown, but ten
or more output signals are possible, each controlling a
different element of the exerciser’s environment. The num-
ber of controller output signals is limited only by reason of
the number of elements desired to be controlled. It is
preferable, however, that the controller 807 processes only
one input request at a time, with a reasonable delay prior to
initiating the next command in a string of voice commands.

[0098] As one illustration of the use of mind-initiated
voice control in conjunction with mind-initiated EEG con-
trols, the exerciser, having initiated the elevation sequence
by meeting the B>A EEG rule (FIG. 7, 708) desires to stop
the elevation actuator prior to the elevation reaching a
predetermined increment. By initiating a voice command,
for example “stop elevation”. As shown in the drawing, the
command sends an interrupt instruction 808 to the elevation
controller, thereby providing the exerciser with multiple
method of mind-controlling the machine elevation element
of their exercise environment.

[0099] As will be appreciated by those skilled in the art,
providing exercisers with the ability to mind-control a
plurality of elements within their exercise environment
allow exercisers to continue exercising without interruption
while changing any element desired. The increased effi-
ciency and mind-machine engagement reduces the overall
workout time by eliminating the traditional start-stop
sequence required whenever an exerciser changes a machine
setting. Further, they will appreciate that the reduced exer-
cise time provides for a gym facility to conduct more
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exercise classes within any given period of daily operation,
thereby creating more operating revenue and profit.

[0100] Any and all headings are for convenience only and
have no limiting effect. Unless otherwise defined, all 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. Although specific terms are
employed herein, they are used in a generic and descriptive
sense only and not for purposes of limitation. All publica-
tions, patent applications, patents, and other references men-
tioned herein are incorporated by reference in their entirety
to the extent allowed by applicable law and regulations.
[0101] The data structures and code described in this
detailed description are typically stored on a computer
readable storage medium, which may be any device or
medium that can store code and/or data for use by a
computer system. This includes, but is not limited to,
magnetic and optical storage devices such as disk drives,
magnetic tape, CDs (compact discs), DVDs (digital video
discs), and computer instruction signals embodied in a
transmission medium (with or without a carrier wave upon
which the signals are modulated). For example, the trans-
mission medium may include a telecommunications net-
work, such as the Internet.

[0102] The exercise machine 900 preferably includes at
least one actuator 910 as illustrated in FIG. 9 of the
drawings. The actuator is adapted to change a state of the
exercise machine 900. The state of the exercise machine 900
may be comprised of various aspects such as, but not limited
to, attitude (pitch, roll and/or yaw of the exercise machine
900), a resistance level of the exercise machine, the amount
of weight for the exercise machine to be lifted, the temp of
the exercise machine, the workout routine for the exercise
machine and various other controllable states for an exercise
machine.

[0103] The exercise machine may be comprised of any
type of exercise machine known or developed in the future
that has a state that is adjustable that can be controlled. For
example, the exercise machine may be comprised of a
Pilates exercise machine, a treadmill, elliptical machine,
rowing machine, weight lifting machine and the like. As
shown in FIGS. 9 through 14 of the drawings, the exercise
machine 900 is may be comprised of a base 901, at least one
rail 902 movably supported above the base 901, a carriage
903 movably positioned on the rail 902 in a slidable manner,
and one or more actuators 910 connected between the frame
of the exercise machine and the rail 902 to adjust the attitude
of the rail (e.g. one or more actuators 910¢ may be used to
adjust the pitch of the exercise machine and one or more
actuators 9105 may be used to adjust the roll of the exercise
machine). The actuators 910, 910a, 9105 may be comprised
of any actuator device capable of moving the exercise
machine such as, but not limited to, electric actuators,
hydraulic actuators, motorized actuators, motors, rotating
motors, linear actuators and the like. The actuators 910,
910a, 9105 may extend and retract to move the exercise
machine 900 and/or the actuators 910, 910e, 9105 may
rotate to move the exercise machine 900.

[0104] The carriage 903 is adapted to move in a recipro-
cating manner on the rail 902. Though not shown, the
exercise machine may include two or more rails. The
movable carriage preferably is connected to a resistance
device 920 (e.g. springs, elastic bands, electronically con-
trolled resistance device, etc.) that adjusts the level of

Dec. 15,2016

resistance to the carriage in at least one direction of move-
ment of the carriage. The resistance device 920 is adapted to
provide a resistance force at a resistance level to the carriage
during an exercise. The resistance device is further con-
nected to the frame of the exercise machine such as the rail,
base or other structure that the carriage moves relative to.
U.S. Publication No. US-2015-0360083-A1 to Lagree dis-
closes an Exercise Machine Adjustable Resistance System
and Method suitable for use with the various embodiments
and is hereby incorporated by reference herein. The exercise
machine 900 may also include a display panel 950 to display
various types of exercise related information to the exerciser
(e.g. resistance level, pitch level, roll level, time remaining
in the workout, the amount of time worked out, the exercise
routine, biometric information, bioelectric measurements by
the bioelectrical sensor device 320. The exercise machine
may also include a routine controller 940 which controls the
current exercise routine for the exercise machine 900 which
may adjust the various states of the exercise machine to
perform different types of exercises (e.g. adjustment of the
pitch, roll, yaw, resistance and other adjustable features of
the exercise machine 900).

[0105] U.S. Patent Pub. No. US-2015-0343250-A1 filed
by Lagree discloses a Multi-Axis Adjustable Exercise
Machine suitable for usage with the various embodiments of
the present invention and is hereby incorporated by refer-
ence herein. U.S. Pat. No. 7,803,095 to Lagree discloses
another Exercise Machine suitable for usage with the vari-
ous embodiments of the present invention and is hereby
incorporated by reference herein.

[0106] The various embodiments of the present invention
use a sensor unit 310 that preferably uses a bioelectrical
sensor device 320 that is adapted to detect a bioelectrical
signal of a human exerciser before, during and after the
performance of an exercise. The bioelectrical sensor device
320 includes one or more of each of the following types of
biosensors: an electroencephalography (EEG) sensor, and an
electromyography (EMG) sensor. The bioelectrical sensor
device 320 is adapted to communicate with the control umt
by wired or wireless communication. The sensor unit 310
may also include an audio sensor device 602 that is in
communication with the control unit 620 and is adapted to
receive audio commands from the human exerciser as illus-
trated in FIG. 8b of the drawings.

[0107] A control unit 620 is in communication with the
bioelectrical sensor device and the exercise machine (wire-
lessly and/or wired communications). The control unit 620
is adapted to receive data from the bioelectrical sensor
device 320 (and audio sensor device 602) relating to mea-
sured bioelectrical signals of the human exerciser. The
control unit 620 transmits a control signal to the exercise
machine 900 to change the state of the exercise machine
based on the data from the bioelectrical sensor device 320 to
perform the desired function by the exerciser. The control
unit 620 controls the actuators 910, 910a, 9105 of the
exercise machine to control the pitch, roll and/or yaw of the
exercise machine (or any combination thereof). The control
unit 620 further can control the resistance level provided to
the carriage by the resistance device 920.

[0108] In addition, the control unit 620 may transmit a
control signal to various other environmental systems in the
building where the exerciser is performing an exercise such
as, but not limited to, the HVAC system 980 (to control
temperature and climate conditions), the sound system 982
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(to control volume and the type of music playing during the
workout) and room lighting 984 (to control the level and
type of lighting in the room).

[0109] To use the various embodiments of the present
invention, the bioelectrical sensor device 320 and/or audio
sensor device 602 are physically connected to the human
exerciser. The exerciser performs an exercise on the carriage
903 of the exercise machine 900. The bioelectrical sensor
device 320 detects one or more bioelectrical signals of the
human exerciser which are used by the control unit 620 to
calculate and determine how to control the exercise machine
900 (e.g. lift, lower, roll to the right, roll to the left, increase
resistance, lower resistance) and/or various environmental
elements (e.g. lighting, room temperature, song choice,
music level). The control unit 620 transmits the appropriate
control signal(s) to the exercise machine and/or various
environmental elements based on the detected bioelectrical
signal(s). For example, the control signal adjusts a state of
the actuator 910, 9104, 9105 to correspondingly adjust the
attitude of the exercise machine (e.g. pitch, roll and/or yaw).

[0110] At least one embodiment of the bioelectrical signal
controlled exercise machine system is described above with
reference to block and flow diagrams of systems, methods,
apparatuses, and/or computer program products according to
example embodiments of the invention. It will be under-
stood that one or more blocks of the block diagrams and flow
diagrams, and combinations of blocks in the block diagrams
and flow diagrams, respectively, can be implemented by
computer-executable program instructions. Likewise, some
blocks of the block diagrams and flow diagrams may not
necessarily need to be performed in the order presented, or
may not necessarily need to be performed at all, according
to some embodiments of the invention. These computer-
executable program instructions may be loaded onto a
general-purpose computer, a special-purpose computer, a
processor, or other programmable data processing apparatus
to produce a particular machine, such that the instructions
that execute on the computer, processor, or other program-
mable data processing apparatus create means for imple-
menting one or more functions specified in the flow diagram
block or blocks. These computer program instructions may
also be stored in a computer-readable memory that can direct
a computer or other programmable data processing appara-
tus to function in a particular manner, such that the instruc-
tions stored in the computer-readable memory produce an
article of manufacture including instruction means that
implement one or more functions specified in the flow
diagram block or blocks. As an example, embodiments of
the invention may provide for a computer program product,
comprising a computer usable medium having a computer-
readable program code or program instructions embodied
therein, said computer-readable program code adapted to be
executed to implement one or more functions specified in
the flow diagram block or blocks. The computer program
instructions may also be loaded onto a computer or other
programmable data processing apparatus to cause a series of
operational elements or steps to be performed on the com-
puter or other programmable apparatus to produce a com-
puter-implemented process such that the instructions that
execute on the computer or other programmable apparatus
provide elements or steps for implementing the functions
specified in the flow diagram block or blocks. Accordingly,
blocks of the block diagrams and flow diagrams support
combinations of means for performing the specified func-
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tions, combinations of elements or steps for performing the
specified functions, and program instruction means for per-
forming the specified functions. It will also be understood
that each block of the block diagrams and flow diagrams,
and combinations of blocks in the block diagrams and flow
diagrams, can be implemented by special-purpose, hard-
ware-based computer systems that perform the specified
functions, elements or steps, or combinations of special-
purpose hardware and computer instructions.

[0111] The present invention may be embodied in other
specific forms without departing from the spirit or essential
attributes thereof, and it is therefore desired that the present
embodiment be considered in all respects as illustrative and
not restrictive. Many modifications and other embodiments
of the bioelectrical signal controlled exercise machine sys-
tem will come to mind to one skilled in the art to which this
invention pertains and having the benefit of the teachings
presented in the foregoing description and the associated
drawings. Therefore, it is to be understood that the invention
is not to be limited to the specific embodiments disclosed
and that modifications and other embodiments are intended
to be included within the scope of the appended claims.
Although methods and materials similar to or equivalent to
those described herein can be used in the practice or testing
of the bioelectrical signal controlled exercise machine sys-
tem, suitable methods and materials are described above.
Thus, the bioelectrical signal controlled exercise machine
system 1s not intended to be limited to the embodiments
shown, but is to be accorded the widest scope consistent
with the principles and features disclosed herein.

What is claimed is:

1. A bioelectrical signal controlled exercise machine sys-

tem, comprising:

an exercise machine including an actuator, wherein the
actuator is adapted to change a state of the exercise
machine;

a bioelectrical sensor device, wherein the bioelectrical
sensor device is adapted to detect a bioelectrical signal
of a human exerciser; and

a control unit in communication with the bioelectrical
sensor device and the exercise machine, wherein the
control unit is adapted to receive data from the bio-
electrical sensor device relating to measured bioelec-
trical signals of the human exerciser, and wherein the
control unit transmits a control signal to the exercise
machine to change the state of the exercise machine
based on the data from the bioelectrical sensor device.

2. The bioelectrical signal controlled exercise machine
system of claim 1, wherein the state of the exercise machine
is comprised of an attitude of the exercise machine.

3. The bioelectrical signal controlled exercise machine
system of claim 2, wherein the attitude of the exercise
machine includes a pitch of the exercise machine.

4. The bioelectrical signal controlled exercise machine
system of claim 3, wherein the attitude of the exercise
machine includes a roll of the exercise machine.

5. The bioelectrical signal controlled exercise machine
system of claim 1, wherein the bioelectrical sensor device
includes an electroencephalography (EEG) sensor.

6. The bioelectrical signal controlled exercise machine
system of claim 5, wherein the bioelectrical sensor device
includes an electromyography (EMG) sensor.
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7. The bioelectrical signal controlled exercise machine
system of claim 1, wherein the bioelectrical sensor device
includes an electromyography (EMG) sensor.

8. The bioelectrical signal controlled exercise machine
system of claim 1, wherein the bioelectrical sensor device
includes one or more of each of the following types of
biosensors: an electroencephalography (EEG) sensor, and an
electromyography (EMG) sensor.

9. The bioelectrical signal controlled exercise machine
system of claim 1, wherein the control unit controls the
actuator of the exercise machine.

10. The bioelectrical signal controlled exercise machine
system of claim 1, wherein the exercise machine includes a
plurality of actuators and wherein the control unit controls at
least two of the plurality of actuators.

11. The bioelectrical signal controlled exercise machine
system of claim 1, wherein the state of the exercise machine
is comprised of a resistance level of the exercise machine.

12. The bioelectrical signal controlled exercise machine
system of claim 1, wherein the bioelectrical sensor device
includes an elastic headband.

13. The bioelectrical signal controlled exercise machine
system of claim 1, wherein the bioelectrical sensor device is
adapted to communicate with the control unit by wired or
wireless communication.

14. The bioelectrical signal controlled exercise machine
system of claim 1, wherein the exercise machine is com-
prised of a base, a rail movably supported above the base and
a carriage movably positioned on the rail, wherein the
carriage is adapted to move in a reciprocating manner on the
rail.

15. The bioelectrical signal controlled exercise machine
system of claim 14, wherein the exercise machine includes
a resistance device connected to the carriage, wherein the
resistance device is adapted to provide a resistance force at
a resistance level to the carriage during an exercise.

16. The bioelectrical signal controlled exercise machine
system of claim 15, wherein the control unit controls the
resistance level provided to the carriage by the resistance
device.

17. The bioelectrical signal controlled exercise machine
system of claim 1, including an audio sensor device in
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communication with the control unit, wherein the audio
sensor device is adapted to receive audio commands from
the human exerciser.

18. The bioelectrical signal controlled exercise machine
system of claim 1, wherein the control unit is in communi-
cation with one or more of the following: an HVAC system,
a sound system, and room lighting.

19. A method of operating a bioelectrical signal controlled
exercise machine, comprising:

providing an exercise machine including a base, a rail

movably supported above the base, an actuator con-
nected to the rail, a carriage that is adapted to move in
a reciprocating manner on the rail, and a resistance
device connected to the carriage, wherein the actuator
is adapted to change an attitude of the exercise
machine;

providing a bioelectrical sensor device, wherein the bio-

electrical sensor device is adapted to detect a bioelec-
trical signal of a human exerciser;

providing a control unit in communication with the bio-

electrical sensor device and the exercise machine,
wherein the control unit is adapted to receive data from
the bioelectrical sensor device relating to measured
bioelectrical signals of the human exerciser, and
wherein the control unit transmits a control signal to the
exercise machine to change the state of the exercise
machine based on the data from the bioelectrical sensor
device;

connecting the bioelectrical sensor device to the human

exerciser;

performing an exercise on the carriage of the exercise

machine by the human exerciser;

detecting the bioelectrical signal of the human exerciser

by the bioelectrical sensor device; and

transmitting the control signal to the exercise machine

based on the bioelectrical signal, wherein the control
signal adjusts a state of the actuator to correspondingly
adjust the attitude of the exercise machine.

20. The method of claim 19, wherein the attitude of the
exercise machine includes a pitch of the exercise machine.
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