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(57) Abstract: Proposed is a muscle exercise device. The muscle exercise de-
vice may include a touch detection part configured to detect a physical touch
applied to an upper surface of a device body. Furthermore, the muscle exercise
device according to the embodiment of the present disclosure may include a load
control part configured to recognize the physical touch as a load control signal
when the physical touch satisfies a preset recognition criterion and to control an
exercise load of the a drive motor by analyzing the load control signal. Through
this, the exercise load provided by the drive motor may be more easily and sta-
bly controlled by using a physical touch such as foot tapping.
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Description

Title of Invention: MUSCLE EXERCISE DEVICE
Technical Field

[1] The present disclosure relates generally to a muscle exercise device and, more par-
ticularly, to a muscle exercise device on which a user can perform a muscle exercise.
Background Art

[2] In general, a muscle exercise device used for increasing muscular strength is
designed to repeat muscle relaxation and contraction while a lever connected to a
weight of a predetermined unit of weight is pushed or pulled.

[3] Such an exercise device includes various types of exercise devices, such as an arm
curl machine for biceps exercises, a chest press or butterfly machine for exercises for
chest, such as pectoralis major, and a pull-up device for a muscle exercise.

[4] Recently, as part of self-management, a home workout, which is exercise for health
management at home which is my own resting place without jogging or visiting a
fitness center has become an issue. In response to this issue, various types of exercise
devices for a home workout have been proposed, and a new phrase called a home
workout group has been created.

[5] As one example of a muscle exercise device for a home workout, a muscle exercise
device using a cable is being used. Inside the muscle exercise device, a drive motor is
installed, and an exercise load supplied from the drive motor is transmitted to a user
through the cable so that the user performs a muscle exercise by pulling or releasing
the cable.

[6] In the case of muscle exercise using a muscle exercise device, a normal muscle
exercise device using weights and a muscle exercise device using a drive motor are
both required to provide a safe exercise environment while an exercise load is provided
from the weights or the drive motor.

[7] For example, there may occur the situation that while exercising with an exercise
load provided from the drive motor, a user urgently wants to remove the exercise load
due to lack of strength.

[8] In this situation, in the case of a typical muscle exercise device using weights, for
example, in a muscle exercise using a bench press, a barbell may be placed on a
support to remove an exercise load caused by weights.

[9] However, the muscle exercise device using a drive motor optimized for a home work
is required to have a simplified structure, and thus it is not realistic to apply a structure
such as a support of a bench press to the device.

[10] Accordingly, it is preferable that the muscle exercise device using an exercise load
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from the drive motor is configured such that a user can easily and stably control the
exercise load in a situation in which the exercise load is required to be removed
urgently as described above.

Disclosure of Invention

Technical Problem

The present disclosure is intended to propose a muscle exercise device in which an
exercise load supplied from a drive motor can be easily and stably controlled by a user.

In addition, the present disclosure is intended to propose a muscle exercise device in
which when a user is intended to remove an exercise load in a state in which the
exercise load supplied from the drive motor is too high to be handled by the user, a
convenient user interface for the removal of the exercise load can be provided.

Additionally, the present disclosure is intended to propose a muscle exercise device
in which a user interface for controlling an exercise load may be provided without
adding a hardware component.

Furthermore, the present disclosure is intended to propose a muscle exercise device
in which during exercise under an exercise load from the drive motor, the exercise load
of the drive motor may be variously controlled through a simple user interface.
Solution to Problem

A muscle exercise device according to an embodiment of the present disclosure may
include a device body. The device body may be provided in a form in which a user can
step on the device body to exercise.

The muscle exercise device according to the embodiment of the present disclosure
may include at least one drive motor. The drive motor may be installed in the device
body and may provide an exercise load.

The muscle exercise device according to the embodiment of the present disclosure
may include a load transfer unit. The load transfer unit may transfer an exercise load
from the drive motor to the outside.

The muscle exercise device according to the embodiment of the present disclosure
may include a touch detection part. The touch detection part may detect physical touch
applied to an upper surface of the device body.

The muscle exercise device according to the embodiment of the present disclosure
may include a load control part. The load control part may recognize a physical touch
detected by the touch detection part as a load control signal when the physical touch
satisfies a preset recognition criterion. In addition, the load control part may control the
exercise load of the drive motor by analyzing the load control signal.

In one embodiment, the load control part may decrease the exercise load of the drive

motor when a load control signal is determined as a preset emergency brake signal.
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In one embodiment, the load control part may determine the load control signal
recognized once as the emergency brake signal.

The muscle exercise device according to the embodiment of the present disclosure
may further include a user input part. A target load may be input through the user input
part.

In one embodiment, the load control part may control the drive motor so that the
exercise load is output by being changed to the target load input through the user input
part. In addition, the load control part may reduce the exercise load of the drive motor
when the emergency brake signal is recognized in a process in which the exercise load
of the drive motor is reaching the target load, and in a state in which the exercise load
has reached the target load.

In one embodiment, when the emergency brake signal is recognized, the load control
part may reduce the exercise load of the drive motor to a preset basic load.

The touch detection part according to the embodiment of the present disclosure may
include a vibration detection part. The vibration detection part may be installed inside
the device body and may detect vibration generated by physical touch.

In one embodiment, the vibration detection part may include an inertial measurement
unit (IMU) sensor.

Physical touch according to the embodiment of the present disclosure may be caused
by a user's foot tapping while the user is on the upper surface of the device body.

In the embodiment of the present disclosure, the load control part may determine that
the recognition criterion is satisfied when the intensity of physical touch is greater than
or equal to a preset reference intensity.

In one embodiment, the load control part may analyze the load control signal based
on at least one of the number of times of the load control signal in succession and a
pattern of the load control signal.

When it is determined that the load control signal is a preset exercise initiation signal
while a preset exercise preparation condition is recognized, the load control part
according to the another embodiment of the present disclosure may control the drive
motor so that the exercise load is output by being changed to the target load input
through the user input part.

In one embodiment, when the load control signal is recognized twice in succession,
the load control part may determine the load control signal as the exercise initiation
signal.

In one embodiment, the load control part may control the drive motor so that the
exercise reaches the target load from the preset basic load according to the exercise
initiation signal. In addition, when it is determined that the load control signal is a

preset load change signal while the exercise reaches the target load from the basic load,
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the load control part may change the current exercise load output from the drive motor

to the target load.
In one embodiment, when it is determined that the load control signal is the load

change signal, the load control part may stop the increase of the exercise load of the
drive motor, and may provide a select alarm for selecting whether to change a load. In
addition, the load control part may change the current exercise load to the target load
when a load change approval is input in response to the select alarm.

In one embodiment, the load control part may determine whether the load change

approval is input based on the load control signal.

Advantageous Effects of Invention

The muscle exercise device according to the present disclosure may have at least one
of the following effects.

First, it is possible to provide a muscle exercise device which can more easily control
an exercise load provided from the drive motor by using a physical touch such as foot
tapping.

Second, when a user grips a gripping means such as a gripping bar with both hands
and exercises with an exercise load applied thereto, the user may input the load control
signal for the control of the exercise load by a physical touch such as foot tapping so
that the both hands are not required to be removed from the gripping means, thereby
providing a stable user interface.

Third, in a state in which an exercise load provided from the drive motor is too high
for a user, when the user intends to rapidly remove the exercise load, the exercise load
may be removed by simple foot tapping, thereby providing a simple and stable user
interface even in an emergency.

Fourth, to detect a physical touch such as foot tapping, the inertial measurement unit
(IMU) sensor applied to a posture measurement in the device body may be used
without adding a separate hardware, thereby enabling the implementation of the
exercise device without the increase of manufacturing costs and size thereof.

Fifth, the load control signal of the same pattern in each step of the control process of
an exercise load may be recognized as a different input signal, thereby enabling foot
tapping to be used as various input signals even in a simple user interface.

Brief Description of Drawings

FIG. 1 is a view illustrating an example of a muscle exercise device according to the
embodiment of the present disclosure.

FIG. 2 is a control block diagram of the muscle exercise device according to the em-
bodiment of the present disclosure.

FIG. 3 is a control flow diagram of the muscle exercise device according to the em-
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bodiment of the present disclosure.
FIGS. 4(a), 4(b), 5(a), and 5(b) are graphs illustrating the control process of the

muscle exercise device according to the embodiment of the present disclosure.

FIG. 6 is a control flow diagram of the muscle exercise device according to another
embodiment of the present disclosure.

FIGS. 7(a) and 7(b) are graphs illustrating the control process of the muscle exercise

device according to the another embodiment of the present disclosure.

Best Mode for Carrying out the Invention

A muscle exercise device according to the embodiment of the present disclosure may
include a load control part. The load control part may recognize a physical touch
detected by a touch detection part as a load control signal when the physical touch
satisfies a preset recognition criterion. In addition, the load control part may control an
exercise load of a drive motor by analyzing the load control signal.

Mode for the Invention

Advantages and characteristics of the present disclosure, and methods for achieving
them will become clear with reference to embodiments described later in detail in con-
junction with the accompanying drawings. However, the present disclosure is not
limited to the embodiments disclosed below and may be implemented in a variety of
different forms. However, these embodiments are provided to make the disclosure of
the present invention complete and to completely inform those skilled in the art of the
scope of the invention to which the present disclosure belongs, and the present
disclosure is only defined by the scope of the claims. The same reference numbers
designate the same elements throughout the specification.

FIG. 1 is a view illustrating an example of a muscle exercise device 10 according to
the embodiment of the present disclosure. In the embodiment of the present disclosure,
a load transfer unit configured to transfer an exercise load provided from a drive motor
210 to be described later to the outside may be a cable 120. In addition, the load
transfer unit for transferring an exercise load may be formed in the form of a multiple-
link structure.

As illustrated in FIG. 1, the muscle exercise device 10 according to the embodiment
of the present disclosure may include a device body 110. In the embodiment of the
present disclosure, the device body 110 may have the shape of a mat. With the device
body 110 seated on an indoor or outdoor floor, a user may step on the device body 110
and exercise by using one pair of cables 120 extending from the device body 110 to the
outside.

Here, a gripping instrument which a user grips to exercise may be connected to the

one pair of cables 120. In FIG. 1, a gripping bar 130 whose opposite ends are re-
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spectively connected to the cables 120 is installed. In addition, a grip such as a D-type
grip may be connected to each of the cables 120 at opposite sides, and various types of
gripping instruments for exercise may be connected thereto.

FIG. 2 is a control block diagram of the muscle exercise device 10 according to the
embodiment of the present disclosure.

The muscle exercise device 10 according to the embodiment of the present disclosure
may include the drive motor 210. The drive motor 210 may be installed inside the
device body 110 and may generate an exercise load to be transferred through the cable
120.

Here, in the embodiment of the present disclosure, two drive motors 210 may be
provided so that exercise loads can be individually supplied to the one pair of cables
120 extending outside the device body 110. In addition, one drive motor 210 may be
configured to provide an exercise load to each of the one pair of cables 120 through a
differential mechanism.

The muscle exercise device according to the embodiment of the present disclosure
may include a touch detection part 220 and a load control part 230. The touch detection
part 220 according to the embodiment of the present disclosure may detect a physical
touch applied to the upper surface of the device body 110.

In the embodiment of the present disclosure, the touch detection part 220 may
include a vibration detection part. In one embodiment, the vibration detection part may
include an inertial measurement unit (IMU) sensor.

Here, the inertial measurement unit (IMU) sensor according to the embodiment of the
present disclosure may be used to detect inclination of the device body 110 and
determine whether the device body 110 is in a stable state when the device body 110 is
placed on the floor. That is, in the embodiment of the present disclosure, without in-
stalling a separate sensor for a physical touch, the inertial measurement unit (IMU)
sensor installed for the operation of the muscle exercise device 10 according to the em-
bodiment of the present disclosure may be used, so it is possible to solve the problem
of manufacturing cost and installation space due to additional installation.

As described above, the touch detection part 220 may detect a physical touch applied
to the upper surface of the device body 110, for example, vibration, and a user
interface for the control of an exercise load to be described later may be provided so
that a user applies the physical touch to the upper surface of the device body 110 while
he or she is on the device body 110.

For example, in the embodiment of the present disclosure, a physical touch detected
by the touch detection part 220 may be generated by a user tapping a foot on the upper
surface of the device body 110.

As illustrated in FIG. 1, in a process in which a user performs a muscle exercise in a
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state in which the user steps on the device body 110 and grips the gripping bar
connected to the cables 120, when a user intends to control an exercise load, for
example, to remove an exercise load since the current exercise load is too high, it is
difficult to use the user interface by using the hands with the both hands gripping the
gripping bar 130.

That is, even if a remote control with separate manipulation buttons is installed on
the gripping bar 130, it may be difficult to move the hand to a position at which the
remote control is installed while an exercise load is applied to the gripping bar, and an
accident may occur during the movement of the hand.

Accordingly, in the embodiment of the present disclosure, while a user is standing on
the device body 110, the user may input a desired signal to the muscle exercise device
10 through foot tapping of physically touching the upper surface of the device body
110 with his/her right or left foot.

According to the above configuration, when vibration caused by a physical touch
detected by the touch detection part, for example, a user's foot tapping satisfies a preset
recognition criterion, the load control part 230 may recognize the physical touch as the
load control signal for controlling the exercise load of the drive motor 210.

In addition, when the physical touch is recognized as the load control signal, the load
control part 230 may control the exercise load of the drive motor 210 by analyzing the
corresponding load control signal.

In one embodiment, when it is determined that the load control signal is a preset
emergency brake signal, the load control part 230 may reduce the exercise load of the
drive motor 210. As described above, when a user feels that a current exercise load is
too high and wants to reduce the exercise load, the user may perform foot tapping with
the foot, and when the load control part 230 determines that the foot tapping is the
preset emergency brake signal, the load control part 230 may reduce the exercise load
of the drive motor 210.

Accordingly, without the manipQOulation of a separate remote control or manipulation
buttons provided on the device body 110, a user may physically touch the upper
surface of the device body 110 with his or her foot in a current exercise state and may
control the exercise load of the drive motor 210.

In the embodiment of the present disclosure, when the intensity of a physical touch
detected by the touch detection part 220 is greater than or equal to a preset reference
intensity I, the load control part 230 may determine that the recognition criterion is
satisfied for the recognition of the load control signal.

In the embodiment of the present disclosure, a user may step on the device body 110
to perform a muscle exercise, and even when a user is in a process of pulling or

releasing the cables 120, that is, in a general process of exercise, a physical touch, that
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is, the change of vibration may be detected.

Accordingly, in the embodiment of the present disclosure, only when the intensity of
vibration detected by the touch detection part 220 is greater than or equal to the
reference intensity Iz may the vibration be recognized as the load control signal, and
thus it is possible to eliminate the error of a user recognizing an unintentional physical
touch as the load control signal.

Meanwhile, in the embodiment of the present disclosure, the load control part 230
may analyze the load control signal based on at least one of the number of times of
successive occurrences of the load control signal and the pattern of the load control
signal.

In one embodiment, according to the number of times of successive occurrences of
the load control signal such as one occurrence of the load control signal, and two
successive occurrences of the load control signal, the load control signal may be
recognized as the emergency brake signal described above or an exercise initiation
signal to be described later.

In one embodiment, in the case of the load control signals of the successive patterns,
only when time difference between the load control signals is within a preset reference
pitch tp (see FIG. 5(b)) may the load control signals be recognized as being successive.
For example, when a period of time between the recognition of a second load control
signal and the recognition of a first load control signal exceeds the reference pitch tp,
the first load control signal may be ignored. In addition, when an additional load
control signal is not recognized within the reference pitch tp after the occurrence of the
second load control signal, the second load control signal may also be ignored.

For another example, even when the load control signal occurs multiple times in
succession within the reference pitch tp, the load control signal may be recognized as
the emergency brake signal.

As for the above method of recognizing the load control signal, different signals may
be recognized to be input for the same number of times and patterns of the load control
signals in a load increasing section and a load maintaining section to be described later,
and detailed description thereof will be described later.

Hereinafter, the control process of the muscle exercise device 10 according to the
embodiment of the present disclosure will be described with reference to FIGS. 3 and
4.

Referring to FIG. 3, the control process of the muscle exercise device 10 according to
the embodiment of the present disclosure may include inputting of a target load Lrat
S30. To this end, the muscle exercise device 10 according to the embodiment of the
present disclosure may include a user input part 240 as illustrated in FIG. 2.

In one embodiment, the user input part 240 may be provided on the upper surface of
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the device body 110 in the form of a manipulation part manipulated by a user. For
another example, the user input part 240 may be provided in the form of a remote
control.

For another example, the user input part 240 may be provided in the form of a smart
device such as a smart phone. To this end, a communication module supporting short-
range communication such as Bluetooth may be provided in the muscle exercise device
10 according to the embodiment of the present disclosure, and various input signals
may be transmitted from the smart device to the muscle exercise device 10 through
communication of the muscle exercise device 10 with an app installed in the smart
device.

As described above, when the target load Ly is input through the user input part 240,
the load control part 230 may increase the exercise load of the drive motor 210 at S31
so that the exercise load is output by being changed to the target load L; input through
the user input part 240.

Here, in the embodiment of the present disclosure, the load control part 230 may
provide a basic load Ly as an initial value of an exercise load. As illustrated in FIG.
4(a), the basic load Lg which is a value other than 0, is an exercise load basically
provided by the drive motor 210. That is, the basic load is an exercise load provided
basically even if a user does not input the target load Ly to the muscle exercise device
10, and when the muscle exercise device 10 is turned on, the load control part 230 may
maintain a state in which the drive motor 210 outputs the basic load L.

FIG. 4(a) is a graph showing change in an exercise load over time, and FIG. 4(b) is a
graph showing the intensity of a physical touch detected by the touch detection part
220 over time.

As illustrated in FIG. 4(a), in a state in which the basic load Ly is output from the
drive motor 210, at time ts after the input of the target load Ly, the load control part 230
may control the drive motor 210 to increase the exercise load at S31 so that the
exercise load of the drive motor 210 reaches the target load L. Here, the load control
part 230 may gradually increase the exercise load so as to prevent the sudden increase
of the exercise load applied to a user.

In addition, when the exercise load reaches the target load Ly at S33, the load control
part 230 may control the drive motor 210 so that the exercise load is maintained as the
target load Lrat S34. Here, a user's muscle exercise may be performed in a process in
which the exercise load of the drive motor 210 increases from the basic load Ly and
reaches the target load L, or in a process in which the target load Ly is maintained after
the exercise load has reached the target load L.

In the embodiment of the present disclosure, the load control part 230 may determine

whether the emergency brake signal is recognized in a process in which the exercise
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load of the drive motor 210 is reaching the target load L and in a state in which the
exercise has reached the target load Ly.

Referring to FIG. 3, as described above, in a process in which the load control part
230 increases the exercise load so that the exercise load reaches the target load Ly the
load control part 230 may determine whether the emergency brake signal is recognized
at S32.

Referring to FIG. 4(b), in a state in which the intensity of vibration is detected by the
touch detection part 220, the load control part 230 may determine whether to recognize
a corresponding physical touch as the load control signal according to whether the
intensity of vibration exceeds the reference intensity Ig.

In the embodiment of the present disclosure, in a process in which the exercise load
of the drive motor 210 increases from the basic load Ly and reaches the target load Ly,
or in a state in which the target load L is maintained after the exercise has reached the
target load L1, when the load control signal is recognized once, the load control signal
may be determined as the emergency brake signal.

In FIG. 4(b), in the state in which the exercise load has reached the target load L and
is maintained as the target load Ly, a one-time physical touch detected by the touch
detection part 220 may exceed the reference intensity I so that the load control signal
is recognized, and thus the load control signal may be recognized as the emergency
brake signal.

Accordingly, when the load control part 230 recognizes the load control signal as the
emergency brake signal, the load control part 230 may reduce the exercise load of the
drive motor 210 at S36. Here, the reduction of the exercise load by the emergency
brake signal may be rapider than the process of increasing the exercise load. Fur-
thermore, when reducing the exercise load according to the emergency brake signal,
the load control part 230 may reduce the exercise load up to the basic load Lg.

Referring back to FIG. 3, to explain a user's exercise process sequentially, the load
control part 230 may increase the exercise load to the target load L at S31, and may
determine whether the emergency brake signal is recognized at S32.

For example, in a process in which a user increases an exercise load, even if the user
inputs the target load Ly, the target load L; may be greater than an exercise load
expected by the user.

In this case, the user may feel that force applied to him or her in the process in which
the exercise load increases is too high. In this case, when the user applies a physical
touch, such as foot tapping, to the upper surface of the device body 110, the intensity
of vibration detected by the touch detection part 220 may exceed the reference
intensity Ig.

In addition, the load control part 230 may recognize the physical touch exceeding the
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reference intensity I as the load control signal, and as described above, when the load
control signal is recognized once, the load control signal may be recognized as the
emergency brake signal at S32 and the exercise load of the drive motor 210 may be
reduced at S36.

On the other hand, when the emergency brake signal is not recognized until the
exercise load of the drive motor 210 reaches the target load Lrat S33, a user may
perform a muscle exercise while the exercise load of the drive motor 210 is maintained
as the target load Lrat S34.

In the process of muscle exercise, when a user intends to urgently remove the
exercise load since the user cannot withstand the target load Ly of the drive motor 210
due to continuous exercise, the user may apply a physical touch such as foot tapping to
the upper surface of the device body 110, and in this case, as illustrated in FIG. 4(b),
the intensity of the physical touch detected by the touch detection part 220 may exceed
the reference intensity Ig.

In this case, the load control part 230 may recognize the physical touch exceeding the
reference intensity I as the load control signal. When the load control signal is
recognized once, the load control part 230 may recognize the load control signal as the
emergency brake signal at S35 and may reduce the exercise load at S36.

Through the above process, when a user wants to remove an exercise load currently
provided in an exercise process, the exercise load may be removed only by applying a
physical touch, such as foot tapping, to the device body 110, thereby providing a
simple user interface for the control of the exercise load.

Furthermore, as illustrated in FIG. 1, in a process in which a user exercises by
gripping the gripping bar with both hands, a user interface for simpler control of the
exercise load may be provided, thereby enabling more safe and convenient muscle
exercise.

In the above process, when the end of the exercise is recognized at S37, the load
control part 230 may decrease the exercise load to the basic load Ly at S38 and stop the
exercise process. Here, the recognition of the end of the exercise may refer to the lapse
of a period of time previously preset by a user. For another example, even when the
load control signal is recognized twice in succession while the exercise load reaches
the target load Ly, the load control signal may be recognized as an exercise end signal.

In this case, the reduction of the exercise load at S36 and the reduction of the
exercise load at S38 may be preset to be different from each other in the reduction
speed of the exercise load. For example, the reduction speed of the exercise load at S36
may be preset to be rapider.

Meanwhile, in the embodiment of the present disclosure, when the load control

signal is determined to be the preset exercise initiation signal, the load control part 230
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may control the drive motor 210 so that the exercise load is output by being changed to
the target load Ly input through the user input part 240.

Referring to FIGS. 5(a) and 5(b), in a state in which the target load Ly is input
through the user input part 240, when the intensity of a physical touch detected by the
touch detection part 220 is detected to be greater than or equal to the reference
intensity Iz and is recognized as the load control signal, the load control part 230 may
determine whether the corresponding load control signal is the preset exercise
initiation signal.

For example, as illustrated in FIG. 5(b), when the load control signal is recognized
twice in succession, the load control part 230 may determine the load control signal as
the exercise initiation signal.

Accordingly, when the load control signals occurring twice in succession are de-
termined as the exercise initiation signal, the load control part 230 may control the
drive motor 210 so that the exercise load is output by being changed to the target load
Lt input through the user input part 240.

Here, as described above, when the two successive load control signals occur within
the reference pitch tp, the load control signals may be recognized as the exercise
initiation signal. Through this, it is possible to solve the problem that a physical touch
occurring when a user steps on the device body 110 to prepare for exercise or a
physical touch occurring when a user takes a posture after stepping on the device body
110 is mistaken for the exercise initiation signal.

As described above, a process after the target load Ly is reached and maintained from
a process of increasing the exercise load to the target load Ly after the recognition of
the exercise initiation signal may be illustrated in the embodiment illustrated in FIGS.
3 and 4.

Hereinafter, the control process of the muscle exercise device 10 according to the
another embodiment of the present disclosure will be described with reference to
FIGS. 6, 7(a), and 7(b).

In the same manner as the embodiment described previously, when a user inputs a
target load Ly, through the user input part 240 at S50, the load control part 230 may
determine whether an exercise preparation condition is recognized at S51.

Here, the exercise preparation condition is a process of recognizing whether the
completion of muscle exercise preparation is satisfied after the user inputs the target
load Ly,. For example, the exercise preparation condition may be a state in which a
user steps on the device body 110 and pulls the gripping bar to pull out the cable 120
in order to prepare for muscle exercise, and then takes an exercise posture.

In the embodiment of the present disclosure, as illustrated in FIG. 1, the muscle

exercise device 10 may include a position detection part 260. The position detection
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part 260 may measure the length of the cable 120 pulled out from the initial position of
the cable 120. For example, the length of the pulled-out cable 120 may be measured
based on the number of rotations of the drive motor 210 or the number of rotations of a
bobbin (not shown) on which the cable 120 is wound. In this case, when it is detected
by the position detection part 260 that the cable 120 is pulled out as much as a preset
reference position, the load control part 230 may determine that the exercise
preparation condition is recognized.

After the exercise preparation condition is recognized at S51, the load control part
230 may determine whether the load control signal is recognized as the exercise
initiation signal after the load control signal is recognized at S52. In the another em-
bodiment of the present disclosure, as in the above described embodiment, when the
load control signal is recognized twice in succession, the corresponding load control
signal may be determined as the exercise initiation signal.

Next, as illustrated in FIGS. 7(a) and 7(b), the load control part 230 may increase the
exercise load so that the exercise load of the drive motor 210 reaches the target load L
71 at S53 at time ts at which the second load control signal occurred. Here, the drive
motor 210 may provide the basic load Ly as an initial load value.

Meanwhile, in the embodiment illustrated in FIGS. 6, 7(a), and 7(b), while increasing
the exercise load to the target load Ly, the load control part 230 may continuously
monitor whether the load control signal is recognized, and may determine whether the
corresponding load control signal is a preset load change signal at S54 when the load
control signal is recognized.

In one embodiment, in a process in which the exercise load increases to the target
load Ly, input by a user, when the user intends to change the target load Ly, to the
exercise load applied at the present time, a physical touch such as foot tapping may be
applied to the device body 110.

In the embodiment of the present disclosure, when the load control signal is
recognized once while the exercise load is changed to the target load L, the corre-
sponding load control signal may be recognized as the load change signal.

That is, in the embodiment of the present disclosure, a load control signal recognized
in a process in which the exercise load increases to reach the target load Ly, and a load
control signal recognized in a process in which exercise is performed while the
exercise load has reached the target load Ly and is maintained may be respectively
recognized as the load change signal and the emergency brake signal.

Referring to FIGS. 7(a) and 7(b), when a user applies a physical touch such as foot
tapping while the exercise load is increasing to the target load Ly, the intensity of the
physical touch detected by the touch detection part 220 may exceed the reference

intensity Ig.
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In this case, when the load control signal is recognize once, the load control part 230
may determine the load control signal as the load change signal at S54, and may
perform the process of changing the current exercise load output from the drive motor
210 to a target load Ly,.

In one embodiment, when the load control signal occurs at time t; illustrated in FIG.
7(b), the load control part 230 may determine this as the load change signal at S54 and
may stop the increase of the exercise load of the drive motor 210.

Next, the load control part 230 may provide a select alarm AL for selecting whether
to change the target load L, to a user at S55. For example, the muscle exercise device
10 according to the embodiment of the present disclosure may further include an alarm
output part 250 which outputs the select alarm as illustrated in FIG. 2.

In one embodiment, the alarm output part 250 may include a speaker outputting a
voice. The load control part 230 may output a guide voice as the select alarm so that a
user can select whether to change the target load LT through a speaker. For example, a
voice such as “Do you want to change a target load to a current exercise load? may be
output.

Next, the load control part 230 determines whether the load change approval for
changing the target load L is input in response to the select alarm at S56. In the em-
bodiment of the present disclosure, the load control part 230 may determine whether to
make the load change approval based on the load control signal.

In one embodiment, as illustrated in FIGS. 7(a) and 7(b), a case in which the select
alarm AL is provided after the load change signal is recognized at time t.;, and the load
control signal is recognized by a user performing a physical touch once by foot tapping
at time t., may be recognized as a case in which the load change approval is input.

In addition, when the load change approval is recognized based on the load control
signal, the load control part 230 may change the current exercise load to the target load
L, at S52.

On the other hand, when the load change approval is not recognized at S56, the
process of increasing the exercise load at S53 may be performed so that the exercise
load reaches the existing target load Ly, again.

In addition, when the load change signal is not recognized at S54, the process of in-
creasing the exercise load at S53 may be performed until the exercise load reaches the
existing target load Ly at S58.

Through the process, when the exercise load reaches the target load Ly, as at S34 to
S38 of FIG. 3, exercise may be performed while the exercise load is maintained, and
depending on whether the emergency brake signal is recognized (at time te), the
process of reducing the exercise load may be performed.

According to the above configuration, even when the load control signal of the same
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pattern is recognized, the load control signal may be recognized as a different input
signal in the control process of the exercise load, for example, in an exercise
preparation process, a process of increasing the exercise load from the basic load Lg to
the target load Ly, and a process of maintaining the target load L, so a simple physical
touch such as foot tapping may be used as various input signals for the control of the

exercise load.
Although the embodiments of the present disclosure have been described above with

reference to the accompanying drawings, the muscle exercise device of the present
disclosure is not limited to the above embodiments, but may be manufactured in
various different forms. Those skilled in the technical field to which the present
disclosure belongs will be able to understand that the muscle exercise device of the
present disclosure may be configured in other specific forms without changing the
technical idea or essential characteristics of the present disclosure. Therefore, it should
be understood that the embodiments described above are illustrative in all respects and
not restrictive.

<Description of the Reference Numerals in the Drawings>

10: Muscle exercise device 110: Device body

120: Cable 130: Gripping bar

210: Drive motor 220: Touch detection part

230: Load control part 240: User input part

250: Alarm output part 260: Position detection part
Industrial Applicability

The muscle exercise device according to the embodiments of the present disclosure
may be applied to a device on which a user performs a muscle exercise by using a

cable.
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Claims

A muscle exercise device comprising:

a device body on which a user is capable of exercising;

at least one drive motor installed inside the device body and configured
to provide an exercise load;

a load transfer unit configured to transfer the exercise load from the
drive motor to the outside;

a touch detection part configured to detect a physical touch applied to
an upper surface of the device body; and

a load control part configured to recognize the physical touch as a load
control signal when the physical touch satisfies a preset recognition
criterion and to control the exercise load of the drive motor by
analyzing the load control signal.

The muscle exercise device of claim 1, wherein when it is determined
that the load control signal is a preset emergency brake signal, the load
control part reduces the exercise load of the drive motor.

The muscle exercise device of claim 2, wherein when the load control
signal is recognized once, the load control part determines the load
control signal as the emergency brake signal.

The muscle exercise device of claim 2, further comprising:

a user input part configured to input a target load,

wherein the load control part controls the drive motor so that the
exercise load is output by being changed to the target load input
through the user input part, and reduces the exercise load of the drive
motor when the emergency brake signal is recognized in a process in
which the exercise load of the drive motor is reaching the target load
and in a state in which the exercise load has reached the target load.
The muscle exercise device of claim 2, wherein when the emergency
brake signal is recognized, the load control part reduces the exercise
load of the drive motor to a preset basic load.

The muscle exercise device of claim 2, wherein the touch detection part
comprises a vibration detection part installed inside the device body
and configured to detect a vibration generated by the physical touch.
The muscle exercise device of claim 6, wherein the vibration detection
part comprises an inertial measurement unit (IMU) sensor.

The muscle exercise device of claim 2, wherein the physical touch is

generated by foot tapping while a user is on the upper surface of the



WO 2024/005376

[Claim 9]

[Claim 10]

[Claim 11]

[Claim 12]

[Claim 13]

[Claim 14]

[Claim 15]

17

PCT/KR2023/007083

device body.

The muscle exercise device of claim 2, wherein when an intensity of
the physical touch is greater than or equal to a preset reference
intensity, the load control part determines that the recognition criterion
is satisfied.

The muscle exercise device of claim 2, wherein the load control part
analyzes the load control signal based on at least one of the number of
times of successive occurrences of the load control signal and a pattern
of the load control signal.

The muscle exercise device of claim 2, further comprising:

a user input part configured to input a target load,

wherein when it is determined that the load control signal is a preset
exercise initiation signal while a preset exercise preparation condition
is recognized, the load control part controls the drive motor so that the
exercise load is output by being changed to the target load input
through the user input part.

The muscle exercise device of claim 11, wherein when the load control
signal is recognized twice in succession, the load control part de-
termines the load control signal as the exercise initiation signal.

The muscle exercise device of claim 11, wherein the load control part
controls the drive motor so that the exercise load reaches the target load
from a preset basic load according to the exercise initiation signal, and
changes the current exercise load output from the drive motor to the
target load when it is determined that the load control signal is a preset
load change signal while the exercise load reaches the target load from
the basic load.

The muscle exercise device of claim 13, wherein the load control part
stops increase of the exercise load of the drive motor and provides a
select alarm for selecting whether to change a load when it is de-
termined that the load control signal is the load change signal, and
changes the current exercise load to the target load when a load change
approval is input in response to the select alarm.

The muscle exercise device of claim 14, wherein the load control part
determines whether to make the load change approval based on the load

control signal.
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