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[DESCRIPTION]

[Invention Title]

THERMO-THERAPEUTIC APPARATUS AND METHOD FOR CONTROLLING

THE SAME

[Technical Field]

The present invention relates to a thermo-therapeutic apparatus and a method
for controlling the same, and more particularly, a thermo-therapeutic apparatus
capable of providing a desired intensity of massage at the same pressure using a
weight sensor according to a body part or a user and a method for controlling the

Same.

[Background Art]

When continuously working for a long time with not only an improper
posture but also a steady posture, such as looking at a computer monitor for a long
time, or using a smartphone for a long time, acute or chronic pains occur in muscles
and nerves in a cervical region. A thermo-therapeutic apparatus is used for
improving blood circulation or relieving the pains in the muscles by applying
stimulation to a part in which the pains occur through thermal massage.

In the thermo-therapeutic apparatus, a massage intensity is determined by a
pressure according to an ascending and descending height of a ceramic member
configured to come into contact with a body. As an example, the thermo-
therapeutic apparatus provides a greater pressure when the ceramic member ascends
and thus the massage intensity increases, and provides a smaller pressure when the

ceramic member descends and thus the massage intensity decreases.
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However, in the conventional thermo-therapeutic apparatus, since the
ascending and descending height of the ceramic member is uniform at a set massage
intensity, a pressure applied to each body part can be different according to a body
type of the user. Accordingly, since the massage intensity to each body part is felt
to be different by the user, strictly the same massage intensity cannot be provided.

Further, the massage intensity set to be the same is felt differently by the user
for each body part, and when the effect is severe, pain occurs or a massage effect is

reduced.

[Disclosure]

[Technical Problem]

To solve a problem of the conventional technology, one embodiment of the
present invention provides a thermo-therapeutic apparatus configured to provide the
same pressure to each user or each body part of a user in a particular massage
intensity, and a method for controlling the same.

Further, the present invention provides a thermo-therapeutic apparatus
configured to recognize a user by body pressure distribution and a body type of the
user and automatically control setting and performance of massage, and a method for

controlling the same.

[Technical Solution]

One aspect of the present invention provides a thermo-therapeutic apparatus
including a thermal ceramic module which includes a body, a first supporting plate
located on the body, a second supporting plate located on the first supporting plate,

an ascending and descending driving part coupled to a lower portion of the first
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supporting plate and configured to move the first supporting plate in a vertical
direction on the basis of the body, and a ceramic member coupled to the second
supporting plate; a weight sensor provided on a lower surface of the second
supporting plate to sense a body pressure of a user; and a controller configured to
control setting and performance of a massage mode of the thermal ceramic module,
wherein the controller controls a driving height of the ascending and descending
driving part according to the body pressure of the user sensed by the weight sensor to
provide the same pressure to the user through the ceramic member on the basis of a
predetermined desired intensity.

The thermo-therapeutic apparatus may further include a storage part in which
reference height information of the ascending and descending driving part is stored
according to the desired intensity, wherein the controller may calculate driving
height adjustment information according to the body pressure sensed on the basis of
the reference height information to store the driving height adjustment information in
the storage part and control the driving height of the ascending and descending
driving part with reference to the driving height adjustment information according to
the body pressure sensed by the weight sensor.

The controller may determine whether a predetermined time passes without a
predetermined change of the pressure after the weight sensor senses a pressure
greater than or equal to a first reference pressure and control the thermal ceramic
module so that the massage mode is automatically started when the predetermined
time passes.

The controller may determine whether a predetermined time passes after the

weight sensor senses a pressure lower than or equal to a second reference pressure
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while the massage mode is performed and control the thermal ceramic module so that
the massage mode is automatically paused when the predetermined time passes.

The controller may determine whether the predetermined time passes after
the massage mode is paused, and control the thermal ceramic module so that the
massage mode is automatically ended when the predetermined time passes.

The thermo-therapeutic apparatus may further include a storage part in which
user specific information including a body type, a weight, and massage mode setting
information of the user is stored, wherein the controller may store current massage
mode setting information in the storage part as the user specific information when the
massage mode of the thermal ceramic module is ended.

The thermo-therapeutic apparatus may further include a horizontal conveying
motor configured to horizontally drive the thermal ceramic module; and a storage
part configured to store body type information corresponding to at least one of body
pressure distribution and a current variation amount of the horizontal conveying
motor, wherein the controller may determine the body type of the user with reference
to the body type information according to at least one of body pressure distribution
of the user on the basis of a sensing result sensed by the weight sensor for a body
part, and a current variation amount of the horizontal conveying motor according to a
location.

The user specific information including the body type, the weight, and the
massage mode setting information of the user may be stored in the storage part, and
the controller may recognize the user with reference to the user specific information
according to the determined body type of the user and automatically set the massage
mode of the thermal ceramic module according to the massage mode setting

information of the recognized user.
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Another aspect of the present invention provides a method for controlling a
thermo-therapeutic apparatus including setting a massage mode of a thermal ceramic
module including a body, a first supporting plate located on the body, a second
supporting plate located on the first supporting plate, an ascending and descending
driving part coupled to a lower portion of the second supporting plate and configured
to move the first supporting plate in a vertical direction on the basis of the body, and
a ceramic member coupled to the second supporting plate; sensing a body pressure of
a user through a weight sensor provided on a lower surface of the second supporting
plate; and controlling performance of the massage mode of the thermal ceramic
module, wherein a driving height of the ascending and descending driving part is
controlled according to the body pressure of the user sensed by the weight sensor to
provide the same pressure to the user through the ceramic member on the basis of a
predetermined desired intensity.

The method for controlling a thermo-therapeutic apparatus may further
include providing reference height information of the ascending and descending
driving part according to the desired intensity, wherein the controlling may include
calculating driving height adjustment information according to the body pressure
sensed on the basis of the reference height information and controlling the driving
height of the ascending and descending driving part with reference to the driving
height adjustment information according to the body pressure sensed by the weight
sensor.

The method for controlling a thermo-therapeutic apparatus may further
include a first determining operation which determines whether a predetermined time
passes without a predetermined change of the pressure after the weight sensor senses

a pressure greater than or equal to a first reference pressure; automatically starting
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the massage mode of the thermal ceramic module when the predetermined time
passes; a second determining operation which determines whether a predetermined
time passes after the weight sensor senses a pressure lower than or equal to a second
reference pressure while the massage mode is performed; automatically pausing the
massage mode of the thermal ceramic module when the predetermined time passes; a
third determining operation which determines whether a predetermined time passes
after the massage mode is paused; and automatically ending the massage mode of the
thermal ceramic module when the predetermined time passes.

The method for controlling a thermo-therapeutic apparatus may further
include providing body type information corresponding to at least one of body
pressure distribution and a current variation amount of a horizontal conveying motor
configured to horizontally drive the thermal ceramic module; sensing at least one of a
body pressure for a body part of the user and a current change of the horizontal
conveying motor according to a location; determining a body type of the user with
reference to the body type information according to at least one of body pressure
distribution of the user on the basis of a sensing result sensed by the weight sensor
and a current variation amount of the horizontal conveying motor according to a
location; recognizing the user with reference to user specific information according
to the determined body type of the user in the case in which the user specific
information including the body type, a weight, and massage mode setting
information of the user is stored in advance when the former massage mode is ended,;
and automatically setting the massage mode of the thermal ceramic module

according to the massage mode setting information of the recognized user.

[Advantageous Effects]
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A thermo-therapeutic apparatus and a method for controlling the same
according to one embodiment of the present invention can provide massage at the
same intensity for each body part regardless of a body type or a weight of the user in
a predetermined desired intensity, and thus can maximize massage efficiency by
adjusting an ascending and descending height of a ceramic member for each body
part a body pressure of a user.

Further, since the present invention predicts a will of the user such as starting
the massage, pausing the massage, ending the massage, or the like according to the
body pressure and then automatically performs the massage, the user can select a
massage mode without separate manipulation, and thus convenience for the user can
be improved.

In addition, since the present invention recognizes the user according to body
pressure distribution and a body type of the user, stores user specific information,
and then uses stored massage operation setting to automatically perform massage
setting when a particular user is recognized, the user can perform massage setting
without separate manipulation, and thus convenience for the user can be further

improved.

[Description of Drawings]

FIG. 1 is a schematic perspective view of a thermo-therapeutic apparatus
according to one embodiment of the present invention,

FIG. 2 is a perspective view of a thermal ceramic module in FIG. 1,

FIG. 3 is a front view of a state in which an ascending and descending driving

part moves a supporting plate upward in the thermal ceramic module in FIG. 2,
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FIG. 4 is a front view of a state in which the ascending and descending
driving part moves the supporting plate downward in the thermal ceramic module in
FIG. 2,

FIG. 5 is a perspective view of a first supporting plate and a second
supporting plate viewed from below in a state of being separated from each other in
the thermal ceramic module in FIG. 2,

FIG. 6 is a perspective view of the first supporting plate and the second
supporting plate viewed from above in the state of being separated from each other in
the thermal ceramic module in FIG. 2,

FIG. 7 is a block diagram illustrating the thermo-therapeutic apparatus
according to the embodiment of the present invention,

FIG. 8 is a view illustrating a detailed block diagram of a storage part in FIG.

FIG. 9 is a flow chart illustrating a method for controlling the thermo-
therapeutic apparatus according to the embodiment of the present invention, and
FIG. 10 is a flow chart illustrating one example of starting a massage mode in

FIG. 9.

[Modes of the Invention]

Hereinafter, exemplary embodiments of the present invention will be
described in detail with reference to the accompanying drawings which may allow
one of ordinary skill in the art to easily perform the present invention. The present
invention may be implemented in various forms and is not limited to the following

embodiments. Components not related to the description are omitted in the
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drawings to clearly describe the present invention, and the same reference symbols
are used for the same or similar components in the description.

Hereinafter, a thermo-therapeutic apparatus according to one embodiment of
the present invention will be described in more detail with reference to the drawings.
FIG. 1 is a schematic perspective view of a thermo-therapeutic apparatus according
to one embodiment of the present invention.

Referring to FIG. 1, a thermo-therapeutic apparatus 10 is an apparatus
capable of performing massage and thermotherapy using a thermal ceramic to a
human body part. The thermo-therapeutic apparatus 10 includes an upper body 102,
a lower body 104, and a thermal ceramic module 200.

The upper body 102 and the lower body 104 may be disposed in parallel.
Hereinafter, a direction in which the upper body 102 and the lower body 104 are
disposed in parallel refers to a first direction 12. When viewed from above, a
direction perpendicular to the first direction 12 refers to a second direction 14. A
direction perpendicular to both the first direction 12 and the second direction 14
refers to a third direction 16.

The upper body 102 has an empty space therein. The thermal ceramic
module 200 may be placed in the empty space in the upper body 102. An upper
surface of the upper body 102 may have a surface on which an upper body of the
human may lie. The upper surface of the upper body 102 may be provided to be
larger than an area of a back of the human.

The lower body 104 may move from the upper body 102 in a sliding method
to overlap an upper portion of the upper body 102, or be disposed to be parallel to the

upper body 102.
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The thermal ceramic module 200 may perform the massage and
thermotherapy for each human body part. The thermal ceramic module 200 may
move in the upper body 102 along the first direction 12 by a conveyer 115 and a
horizontal conveying motor 110 configured to drive the conveyer 115.

Accordingly, the thermal ceramic module 200 may be movable in the inner
space of the upper body 102 to perform the thermotherapy to the human body part.
As an example, when the human lies down on the thermal ceramic module 200, the
thermal ceramic module 200 may perform the thermotherapy to a back or a cervical
region.

FIG. 2 is a perspective view of the thermal ceramic module in FIG. 1, FIG. 3
is a front view of a state in which an ascending and descending driving part moves a
supporting plate upward in the thermal ceramic module in FIG. 2, FIG. 4 is a front
view of a state in which the ascending and descending driving part moves the
supporting plate downward in the thermal ceramic module in FIG. 2, FIG. 5 is a
perspective view of a first supporting plate and a second supporting plate viewed
from below in a state of being separated from each other in the thermal ceramic
module in FIG. 2, and FIG. 6 is a perspective view of the first supporting plate and
the second supporting plate viewed from above in the state of being separated from
each other in the thermal ceramic module in FIG. 2.

Referring to FIGS. 2 to 6, the thermal ceramic module 200 may include a
body 210, a supporting plate 220, an ascending and descending driving part 230,
ceramic members 240, weight sensors 250, and ceramic driving members 260.

The body 210 may include an empty space therein, and have a hexahedral
shape. The body 210 has a shape of which an upper portion is open, but is not

limited thereto, and may have various shapes.

10
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Body supports 211 coupled to the supporting plate 220 may be formed in the
body 210 so that the supporting plate 220 may rotate and move upward.

The pair of body supports 211 may be provided on an upper surface of the
body 210 and formed to protrude inward in the body 210. The pair of body
supports 211 may be located to be spaced apart from each other along the second
direction 14. Each of the body supports 211 may be located at a rear end of the first
direction 12 of each of the ceramic members 240 which will be described below.

The supporting plate 220 is located at an upper side of the third direction 16
of the body 210 and includes a first supporting plate 220a and a second supporting
plate 220b. Here, the first supporting plate 220a may be disposed under the second
supporting plate 220b and coupled to the ascending and descending driving part 230,
and the ceramic members 240 may be coupled to the second supporting plate 220b.

Further, the supporting plate 220 may have support couplers 221 coupled to
the body supports 211. When the supporting plate 220 moves upward, each of the
support couplers 221 may act as a rotary shaft to move the supporting plate 220
upward. The pair of support couplers 221 may be formed and located at a rear end
of the first direction 12 of the supporting plate 220.

Here, the first supporting plate 220a and the second supporting plate 220b
may each include the support couplers 221. In this case, the first supporting plate
220a may be rotatable around the support couplers 221 when being moved upward
by the ascending and descending driving part 230. Further, the second supporting
plate 220b may also be rotatable around the support couplers 221, and thus may be

spaced apart from the first supporting plate 220a.

11
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In this case, the first supporting plate 220a may include pressing parts 222
corresponding to the weight sensors 250, which will be described below, in both
sides of a surface thereof facing the second supporting plate 220b.

Further, the first supporting plate 220a may include a protrusion 224 at a
center thereof, and the second supporting plate 220b may include a through port 225
at a location thereof corresponding to the protrusion 224. Here, the protrusion 224
may be inserted into the through port 225. In this case, the protrusion 224 may
include a thread hole at a center thereof to insertion fix a coupling member thereto.

Accordingly, since the coupling member (not shown) is insertion fixed to the
protrusion 224 in a state in which the protrusion 224 is inserted into the through port
225, the first supporting plate 220a and the second supporting plate 220b may be
fixed.

The ascending and descending driving part 230 may move the supporting
plate 220 in a third direction 16 which is a vertical direction on the basis of the body
210. The ascending and descending driving part 230 may be disposed in the inner
space of the body 210, and coupled to the supporting plate 220.

As an example, the ascending and descending driving part 230 may move
the supporting plate 220 in the third direction 16 using a gear, but is not limited
thereto, and may be implemented using a cylindrical structure capable of vertically
driving the supporting plate 220, or various devices.

The ceramic members 240 may come into contact with the human body part
to perform the massage and thermotherapy. Each of the ceramic members 240 may
be coupled to the supporting plate 220 and include a plurality of thermal ceramics

241 and 242.

12
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Each of the plurality of thermal ceramics 241 and 242 may include a heating
source therein to generate heat. Here, the heating source may be a lamp capable of
generating light and heat, a positive temperature coefficient (PTC), a conductive hot
wire, an electric heat wire, and the like, but is not limited thereto, and may be various
configurations capable of generating only heat or both light and heat.

Each of the plurality of thermal ceramics 241 and 242 may be provided in a
shape of which an outer surface is curved. As an example, in each of the plurality
of thermal ceramics 241 and 242, both sides may have a spherical shape, and a center
portion may have a cylindrical shape, and thus the ceramic members 240 may be
formed in a shape similar to a dumbbell on the whole, but are not limited thereto, and
may be formed in various shapes having a curved outer surface.

The plurality of thermal ceramics 241 and 242 may include at least the pair
of first thermal ceramics 241 at a front side and the pair of second thermal ceramics
242 at a rear side along the first direction 12. The first thermal ceramics 241 and
the second thermal ceramics 242 may be disposed to be spaced apart from each other
along the second direction 14 at a predetermined distance.

The first thermal ceramics 241 and the second thermal ceramics 242 are
disposed on the supporting plate 220, and may move to an upper side of the third
direction 16 when the ascending and descending driving part 230 moves the
supporting plate 220 to the upper side of the third direction 16.

Further, the first thermal ceramics 241 may move to the upper side of the
third direction 16 by the ceramic driving members 260. That is, the first thermal
ceramics 241 may move to the upper side or a lower side of the third direction 16
when only driven by the ceramic driving members 260 regardless of the movement

of the supporting plate 220.

13
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The second thermal ceramic 242 may be supported by a ceramic support 243.
Here, the ceramic support 243 may be located at a lower side of the third direction 16
of the second thermal ceramic 242 and coupled to both side surfaces of the second
thermal ceramic 243 to support a lower portion of the second thermal ceramic 242.

The weight sensors 250 are provided at locations corresponding to the
pressing parts 222 of the first supporting plate 220a at both sides of a lower surface
of the second supporting plate 220b. When a load is applied to each of the ceramic
members 240, that is, when the ceramic members 240 come into contact with a body
of a user and thus a pressure is applied to each of the ceramic members 240, the
weight sensor 250 may sense a body pressure of the user.

The ceramic driving members 260 may move the first thermal ceramics 241
in the second direction 14 while also moving the first thermal ceramics 241 in the
third direction 16. That is, the ceramic driving members 260 may move the pair of
first thermal ceramics 241 in a diagonal direction in a plane formed by the second
direction 14 and the third direction 16.

The thermo-therapeutic apparatus 10 according to the embodiment of the
present invention may use the weight sensors 250 to provide the massage at the same
pressure for a body part or a user. That is, by adjusting a driving height of the
ascending and descending driving part 230 for the body part or the user at desired
intensity of the massage, the thermo-therapeutic apparatus 10 may provide pressure
so that each user feels the same pressure.

Hereinafter, a configuration for adjusting the driving height of the ascending
and descending driving part 230 using the weight sensors 250 will be described with

reference to FIGS. 7 and 8. FIG. 7 is a block diagram illustrating the thermo-
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therapeutic apparatus according to the embodiment of the present invention, and FIG.
8 is a view illustrating a detailed block diagram of a storage part in FIG. 7.

The thermo-therapeutic apparatus 10 according to one embodiment of the
present invention includes a controller 120 configured to control the above described
horizontal conveying motor 110, the ascending and descending driving part 230
included in the thermal ceramic module 200, and the ceramic members 240 using the
weight sensors 250, and a storage part 130. Here, the controller 120 may retrieve
information for controlling from the storage part 130, or store setting information of
a current massage mode in the storage part 130.

The controller 120 controls setting and performance of a massage mode of
the thermal ceramic module 200. That is, the controller 120 controls the ascending
and descending driving part 230 to perform the massage by the ceramic members
240 while moving the thermal ceramic module 200 by controlling the horizontal
conveying motor 110 according to setting of the user or automatic setting by user
recognition which will be described below.

In this case, the controller 120 may control the driving height of the
ascending and descending driving part 230 according to the body pressure of the user
sensed by the weight sensors 250 on the basis of a predetermined desired intensity.
Here, since a body pressure varies for each body part according to a body type of the
user, when the driving height of the ascending and descending driving part 230 is
controlled to be uniform according to a desired intensity, the body pressure felt by
the user for each body part varies, and thus, in the present invention, the controller
120 may provide the same pressure for each body part to the user by adjusting the

driving height of the ascending and descending driving part 230.

15



10

15

20

To this end, the controller 120 may control the driving height of the
ascending and descending driving part 230 using driving height adjustment
information according to the body pressure sensed by the weight sensors 250 on the
basis of reference height information of the ascending and descending driving part
230 set for a primarily set desired intensity. Here, the reference height information
may be driving height information of the ascending and descending driving part 230
according to the desired intensity, and the driving height adjustment information may
be information previously calculated for the body pressure according to a body type
of the user scanned at a particular desired intensity as described below. That is, the
controller 120 may adjust the driving height according to the desired intensity for the
body pressure according to the body type of the user to calculate the driving height
adjustment information.

As an example, on the basis of reference height according to the desired
intensity, the driving height may be increased and decreased according to a body
pressure for each of the cervical vertebrae, the thoracic vertebrae, the lumbar
vertebrae, and the sacral vertebrae according to the body type of the user recognized
by scanning. In this case, by lowering the driving height of the ascending and
descending driving part 230 for each of the thoracic vertebrae and the sacral
vertebrae to which the relatively high body pressure is applied, as the supporting
plate 220 descends, the ceramic members 240 may also descend to decrease the
pressure, and thus the pressure felt by the user may be decreased.

Further, by elevating the driving height of the ascending and descending
driving part 230 for each of the cervical vertebrae and the lumbar vertebrae to which

the relatively low body pressure is applied, as the supporting plate 220 ascends, the
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ceramic members 240 may also ascend to increase the pressure, and thus the pressure
felt by the user may be increased.

As described above, the thermo-therapeutic apparatus 10 may control the
pressure to be equally applied to the body by the ceramic members 240 regardless of
the body type or a weight by adjusting the driving height of the ascending and
descending driving part 230 according to the body pressure which varies for each
body part of the same user, and accordingly, the user may receive the massage at the
same pressure.

Further, even in a case of different users, particularly, users having the same
body type but different weights, the thermo-therapeutic apparatus 10 may provide the
massage at the same pressure to the users by adjusting the driving height of the
ascending and descending driving part 230 according to various body pressures.

In addition, the controller 120 may determine whether the user is ready to
receive the massage according to a sensing result sensed by the weight sensors 250
and control the thermal ceramic module 200 so that the massage mode is
automatically started.

As an example, the controller 120 may determine whether a predetermined
time passes without a predetermined change of the pressure after the weight sensors
250 sense a pressure greater than or equal to a first reference pressure, and determine
that the user is lying on the thermo-therapeutic apparatus 10 and waiting to receive
the massage when the predetermined time passes.

In this case, when the pressure is greater than or equal to the first reference
pressure but varies, the controller 120 may initialize the time which has passed. As
an example, although the user lies on the thermo-therapeutic apparatus 10, and thus

the weight sensors 250 sense the pressure greater than or equal to the first reference
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pressure, since the user is in a state of not being ready to receive the massage when
moving into a posture to receive the massage, the controller 120 may initialize the
time which has passed. That is, the controller 120 may determine whether the time
passes only when the pressure is greater than or equal to the first reference pressure
and does not vary.

As a result, the controller 120 may determine that the user is ready to receive
the massage only when a state in which the pressure is greater than or equal to the
first reference pressure and does not vary is maintained for a predetermined time.

Here, the first reference pressure may be a pressure to a degree by which the
user may be known to lie on the upper body 102, in a state in which the thermal
ceramic module 200 is located at one side in the upper body 102 before the massage
mode of the thermal ceramic module 200 is started.

In this case, the controller 120 may control the horizontal conveying motor
110, the ascending and descending driving part 230, and the ceramic members 240
according to a mode set to automatically start the massage mode of the thermal
ceramic module 200.

Further, the controller 120 may determine whether the user desires to stop
the massage according to the sensing result sensed by the weight sensors 250 while
the thermal ceramic module 200 performs the massage mode and may control the
thermal ceramic module 200 so that the massage mode is automatically paused.

As an example, the controller 120 may determine that the user gets up from
thermo-therapeutic apparatus 10 during the massage when a predetermined time
passes after the weight sensors 250 senses a pressure less than or equal to a second

reference pressure.
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Here, the second reference pressure is a pressure to a degree by which the
user may be known to get up from the upper body 102, in a state in which the
thermal ceramic module 200 moves in the upper body 102 while the massage mode
of the thermal ceramic module 200 is performed, and the second reference pressure
may have a value, as an example, less than or equal to that of the first reference
pressure. However, the second reference pressure is not limited thereto and may
have a value greater than that of the first reference pressure.

In this case, the controller 120 may stop to control the horizontal conveying
motor 110, the ascending and descending driving part 230, and the ceramic members
240 so that the massage mode of the thermal ceramic module 200 is automatically
paused.

Further, the controller 120 may store a location of the body part at which the
massage is stopped in the storage part 130. That is, on the basis of the location and
the body pressure sensed at a location at which the massage is paused, the controller
120 may determine a body part corresponding to body pressure distribution
according to the body type of the user recognized by scanning and store a location in
the determined body part as a previous massage location.

In this case, when performing the massage again after pausing, the controller
120 may control the thermal ceramic module 200 to continuously perform the
massage from the body part at which the massage is paused on the basis of posture
information stored before the massage is paused. That is, in a case in which a
posture of the user is changed in a process in which the massage is paused during the
performance and thus the user gets out of the thermo-therapeutic apparatus 10, or
gets up and then lies down again, since a position of the vertebrae is changed and

thus the body pressure distribution may be changed, the user may feel uncomfortable
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when the massage is performed according to the adjustment information of the
previously adjusted driving height.

Accordingly, the controller 120 may control the thermal ceramic module 200
to search for a body part when performing the massage again, and perform the
massage again from the body part. In this case, since the thermal ceramic module
200 moves to a location which is the same as that of the body pressure corresponding
to the body part at which the massage is paused, the controller 120 may perform the
massage again in the same manner as the previous massage.

Further, in a state in which the thermal ceramic module 200 pauses the
performance of the massage mode, the controller 120 may determine whether the
user desires to end the massage according to whether a predetermined time passes,
and control the thermal ceramic module 200 so that the massage mode is
automatically ended.

As an example, the controller 120 may determine that the user desires to
arbitrarily end the massage mode when the predetermined time passes after the
massage mode is paused.

In this case, the controller 120 may cease to control the horizontal conveying
motor 110, the ascending and descending driving part 230, and the ceramic member
240 so that the massage mode of the thermal ceramic module 200 is automatically
ended.

Further, the controller 120 may store setting information of a current
massage mode in the storage part 130 as information of the user when the massage
mode of the thermal ceramic module 200 is ended. In this case, the controller 120
may control user specific information 132 stored in the storage part 130 so that the

user specific information 132 is updated with the setting information of the current
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massage mode. Here, the setting information of the current massage mode may
include finally used mode information, temperature information, and intensity
information.

Accordingly, since the massage may be automatically performed without
separate manipulation by the user for starting, pausing, and ending the massage, and
information of a previous massage mode may be continuously updated, convenience
for the user may be improved.

Further, the controller 120 may determine the body type of the user
according to at least one of the body pressure distribution of the user according to the
sensing result sensed by the weight sensors 250 and a current variation amount of the
horizontal conveying motor 110. Here, in a process in which the thermal ceramic
module 200 moves during the massage, since a pressure added from the body of the
user to the thermal ceramic module 200 varies according to a location of the
vertebrae of the user, the controller 120 may determine the body type of the user
such as a length of the vertebrae, or the like according to the body pressure
distribution of the user.

In addition, since the current variation amount of the horizontal conveying
motor 110 increases when the pressure added to the thermal ceramic module 200
becomes greater, and decreases when the pressure becomes lower, the controller 120
may determine the body type of the user such as the length of the vertebrae, or the
like according to the current variation amount of the horizontal conveying motor 110.

In this case, the controller 120 may determine the body type of the user with
reference to the body type information according to at least one of body pressure
distribution of the user for each body part, and the current variation amount of the

horizontal conveying motor 110. Here, the body type information may be
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information previously calculated by classifying at least one of the body pressure
distribution of the user for each body part and the current variation amount of the
horizontal conveying motor 110 according to standard vertebrae information.

Further, when user specific information 132 of previous use of the thermo-
therapeutic apparatus 10 is stored, the controller 120 may recognize a current user
according to the determined body type of the user.

Operations for determining the body type of the user and recognizing the
user may be performed first when the thermal ceramic module 200 starts the massage
mode. In this case, when the user uses the thermo-therapeutic apparatus 10 for the
first time or the user specific information 132 is not previously stored, the body type
of the user may be stored in the user specific information 132.

Further, when the user is recognized before the massage mode is performed,
the controller 120 may automatically set the massage mode of the thermal ceramic
module 200 with reference to the user specific information 132 in the storage part
130 according to massage mode setting information of the user. Here, the massage
mode setting information may include a temperature, an intensity and a massage
pattern.

Accordingly, since the thermo-therapeutic apparatus 10 may recognize the
user according to a human body scan before performing the massage and
automatically set the massage mode to a predetermined massage mode without
particular manipulation by the user, the convenience for the user may be further
improved.

The user specific information 132, driving height adjustment information

134, and body type information 136 may be stored in the storage part 130.
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The user specific information 132 may include the body type, the weight,
and the massage mode setting information of the user. Here, the massage mode
setting information may include finally used mode information, the temperature
information, and the intensity information. When the user using the thermo-
therapeutic apparatus 10 is registered, the user specific information 132 may be
updated each time in which the thermo-therapeutic apparatus 10 ends after being
used.

As described above, the driving height adjustment information 134 may
include reference height information of the ascending and descending driving part
230, and the driving height adjustment information according to the body pressure
sensed on the basis of the reference height information.

The body type information 136 may be body type information corresponding
to the at least one of the body pressure distribution and the current variation amount
of the horizontal conveying motor 110. Here, the body type information may be the
vertebrae information such as the length of the vertebrae according to the body
pressure distribution and the current variation amount of the horizontal conveying
motor 110 or the like classified according to the standard vertebrae information.

Hereinafter, a method for controlling the thermo-therapeutic apparatus in the
present invention will be described below in detail with reference to FIGS. 9 and 10.
FIG. 9 is a flow chart illustrating a method for controlling the thermo-therapeutic
apparatus according to the embodiment of the present invention.

A method 300 for controlling the thermo-therapeutic apparatus according to
the embodiment of the present invention includes setting a massage mode (S301),
automatically starting the massage mode by sensing the pressure in the weight

sensors 250 (S302 to S305), providing a uniform pressure according to the desired
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intensity (S306), and automatically pausing or ending the massage mode (S307 to
S312).

In more detail, as shown in FIG. 9, the massage mode of the thermal ceramic
module 200 may be automatically or manually set first (S301). In this case, when
the user uses the thermo-therapeutic apparatus 10 for the first time, or user setting is
not set before, the user may directly set the massage mode.

Further, a body pressure added to the weight sensors 250 may be sensed
(S302). In this case, when the ceramic members 240 come into contact with the
body of the user, and thus the pressure is applied, the weight sensors 250 may sense
the pressure and then sense the body pressure of the user.

In addition, it is determined whether the sensed body pressure is greater than
or equal to the first reference pressure (S303), and when the body pressure is lower
than or equal to the first reference pressure, the user is determined to be not on the
thermo-therapeutic apparatus 10 and the thermo-therapeutic apparatus 10 waits until
the body pressure becomes greater than or equal to the first reference pressure.

As a result of the determination in S303, when the sensed body pressure is
determined to be greater than or equal to the first reference pressure, whether a
predetermined time passes without a predetermined change of the pressure is
determined (S304), and when the predetermined time does not pass in a state in
which the sensed body pressure is greater than or equal to the first reference pressure,
the user is determined to be not ready to receive the massage and the thermo-
therapeutic apparatus 10 waits in standby until the condition is satisfied.

In this case, when the pressure is greater than or equal to the first reference
pressure but varies, the time which has passed may be initialized. As an example,

although the user lies on the thermo-therapeutic apparatus 10, and thus the pressure
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greater than or equal to the first reference pressure is sensed, since the user is in the
state of not being ready to receive the massage when moving into a posture to receive
the massage, the time which has passed may be initialized. That is, whether the
time passes may be determined only when the pressure is greater than or equal to the
first reference pressure and does not vary.

As a result of the determination in S304, when the predetermined time is
determined to pass without a predetermined change of the pressure in the state in
which the body pressure is greater than or equal to the first reference pressure, the
user may be determined to be ready to receive the massage and the massage mode of
the thermal ceramic module 200 may be started (S305).

Here, when the pressure is greater than or equal to the first reference
pressure and varies, since the time which has passed is initialized, the user may be
determined to be ready to receive the massage only when the state in which the
pressure is greater than or equal to the first reference pressure and does not vary is
maintained for the predetermined time.

In this case, when the user setting is stored, as described below with
reference to FIG. 10, by scanning a human body of the user, adjusting the driving
height according to a set desired intensity may be performed.

Further, since the supporting plate 220 ascends and descends through the
ascending and descending driving part 230 according to the set desired intensity
while the thermal ceramic module 200 horizontally moves in the upper body 102 by
driving of the horizontal conveying motor 110, the body of the user may be
massaged by the ceramic members 240.

As described above, by controlling the driving height of the ascending and

descending driving part 230 using the driving height adjustment information
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according to the body pressure of the user sensed by the weight sensors 250 on the
basis of the predetermined desired intensity while the massage mode of the thermal
ceramic module 200 is performed, the pressure may be uniformly provided at the
desired intensity (S306).

In this case, the driving height of the ascending and descending driving part
230 for each body part may be controlled with reference to the driving height
adjustment information calculated according to the body pressure sensed by the
weight sensors 250 when the human body is scanned. Here, reference height
information of the ascending and descending driving part 230 for the desired
intensity, and the driving height adjustment information 134 according to the body
pressure sensed on the basis of the reference height information may be stored in
advance in the storage part 130 to be provided later.

As described above, by adjusting the driving height of the ascending and
descending driving part 230 according to the pressure which varies for each body
part of the user, the user may receive the massage at the same pressure for each body
part.

Further, it is determined whether the weight sensors 250 sense the pressure
less than or equal to a second reference pressure (S307), and when a pressure greater
than or equal to the second reference pressure is sensed, the user may be determined
to desire to continuously receive the massage, and thus the previous massage mode
may be continuously performed until the pressure lower than or equal to the second
reference pressure is sensed.

As a result of the determination in S307, when the weight sensors 250 sense
the pressure less than or equal to the second reference pressure, whether the

predetermined time passes is determined (S308), and when the predetermined time

26



10

15

20

25

does not pass in a state in which the sensed body pressure is lower than or equal to
the second reference pressure, the user may be determined to only temporarily
change the posture and desire to continuously receive the massage, and thus the
massage mode may be continuously performed until the condition is satisfied.

As a result of the determination in S308, when the predetermined time is
determined to pass in the state in which the sensed body pressure is less than or equal
to the second reference pressure, the user may be determined to desire to arbitrarily
stop or pause the massage, and thus the massage mode may be automatically paused
(S309).

In this case, the user may store a location of the body part at which the
massage is stopped in the storage part 130 on the thermo-therapeutic apparatus 10.
That is, on the basis of the body pressure sensed at a location at which the massage is
paused, the location of the body part corresponding to the body pressure distribution
according to the body type of the user recognized by scanning may be determined,
and then stored as the previous massage location.

Further, it is determined whether the predetermined time passes (S310), and
when the predetermined time is determined not to pass, S302 to S309 may be
repeatedly performed to restart the massage mode by returning to S302 and
determining whether the user lies on the thermo-therapeutic apparatus 10 to receive
the massage again.

In this case, the thermo-therapeutic apparatus 10 may continuously perform
massage from the body part at which the massage is paused on the basis of the
posture information stored before the massage is paused. That is, in the case in
which the posture of the user is changed in the process in which the massage is

paused during the performance and thus the user gets up from the thermo-therapeutic
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apparatus 10, or gets up and then lies down again, since the position of the vertebrae
is changed and thus the body pressure distribution may be changed, the user may feel
uncomfortable when the massage is performed according to the driving height
adjustment information of the previously adjusted driving height.

Accordingly, the massage may be performed again from the body part by
searching for the body part at which the massage is paused. In this case, since the
thermal ceramic module 200 moves to the location the same as that of the body
pressure corresponding to the body part at which the massage is paused, the massage
may be performed again in the same manner as the previous massage.

As a result of the determination in S310, when the predetermined time is
determined to pass, the user may be determined to complete receiving the massage or
desire to end the massage mode by stopping, and then the massage mode of the
thermal ceramic module 200 may be ended (S311).

Further, the setting information of the current massage mode may be stored
in the storage part 130 as the information of the user upon ending the massage mode
(S312). Here, the setting information of the current massage mode may include the
finally used mode information, the temperature information, and the intensity
information. In this case, when the user specific information 132 is previously
stored, the user specific information 132 may be updated with the setting information
of the current massage mode at an end of every massage mode.

Accordingly, since the massage may be automatically performed without the
separate manipulation by the user for starting, pausing, and ending the massage, and
the information of the previous massage mode may be continuously updated,

convenience for the user may be improved.
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Automatic setting of the massage mode will be described in detail with
reference to FIG. 10. FIG. 10 is a flow chart illustrating one example of starting the
massage mode in FIG. 9.

First, at least one of the body pressure distribution through the human body
scan and a current variation amount of the horizontal conveying motor 110 may be
sensed (S401). In this case, since the horizontal conveying motor 110 horizontally
moves the thermal ceramic module 200 in the upper body 102, and thus the ceramic
members 240 press the human body, the weight sensor 250 may sense the body
pressure of the user or the current variation amount of the horizontal conveying
motor 110 in a process of driving and horizontally moving the thermal ceramic
module 200.

Further, the body type of the user may be determined with reference to the
body type information provided in advance according to at least one of the body
pressure distribution of the user according to the sensing result sensed by the weight
sensors 250, and the current variation amount of the horizontal conveying motor 110,
and the user may be recognized with reference to the user specific information 132
according to the determined body type of the user (S402).

Here, the body type information 136 corresponding to at least one of the
body pressure distribution and the current variation amount of the horizontal
conveying motor 110 may be classified according to the standard vertebrae
information, and stored in the storage part 130 in advance to be provided.

In this case, when the user uses the thermo-therapeutic apparatus 10 for the
first time or the user specific information 132 is not stored before, the body type of
the user may be stored in the user specific information 132. Further, in this case,

setting the massage mode (S403) which will be described below may be omitted.
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In addition, the massage mode of the thermal ceramic module 200 may be
automatically set with reference to the massage mode setting information of the
recognized user (S403). The automatic setting may be restrictively performed only
when the user specific information 132 is stored in advance.

Accordingly, since the thermo-therapeutic apparatus 10 may recognize the
user according to the human body scan before performing the massage and
automatically set the massage mode to the predetermined massage mode without the
particular manipulation by the user, the convenience for the user may be further
improved.

The above described methods may be implemented by the controller 120 of
the thermo-therapeutic apparatus 10 as shown in FIG. 7 and, notably, implemented
by software programs configured to perform the steps, and in this case, the programs
may be stored in a recording medium readable by a computer or transmitted by
computer data signals mixed with a carrier wave in transmission media or a network.

In this case, the record medium readable by the computer includes all kinds
of recording devices in which data readable by a computer system is stored, for
example a ROM, a RAM, a CD-ROM, a DVD-ROM, a DVD-RAM, a magnetic tape,
a floppy disk, a hard disk, an optical data storage device, etc.

Although one embodiment of the present invention is described above, the
spirit of the present invention is not limited to the embodiment shown in the
description, and although those skilled in the art may provide other embodiments due
to addition, change, or removal of the components within the scope of the same spirit
of the present invention, the above embodiments are also included in the scope of the

spirit of the present invention.
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[CLAIMS]

[Claim 1]

A thermo-therapeutic apparatus comprising:

a thermal ceramic module including a body, a first supporting plate located
on the body, a second supporting plate located on the first supporting plate, an
ascending and descending driving part coupled to a lower portion of the first
supporting plate and configured to move the first supporting plate in a vertical
direction on the basis of the body, and a ceramic member coupled to the second
supporting plate;

a weight sensor provided on a lower surface of the second supporting plate to
sense a body pressure of a user; and

a controller configured to control setting and performance of a massage mode
of the thermal ceramic module, wherein the controller controls a driving height of the
ascending and descending driving part according to the body pressure of the user
sensed by the weight sensor, to provide the same pressure to the user through the

ceramic member on the basis of a predetermined desired intensity.

[Claim 2]

The thermo-therapeutic apparatus of claim 1, further comprising a storage
part in which reference height information of the ascending and descending driving
part is stored according to the desired intensity,

wherein the controller calculates driving height adjustment information
according to the body pressure sensed on the basis of the reference height

information to store the driving height adjustment information in the storage part and
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controls the driving height of the ascending and descending driving part with
reference to the driving height adjustment information according to the body pressure

sensed by the weight sensor.

[Claim 3]

The thermo-therapeutic apparatus of claim 1, wherein the controller
determines whether a predetermined time passes without a predetermined change of
the pressure after the weight sensor senses a pressure greater than or equal to a first
reference pressure and controls the thermal ceramic module so that the massage

mode is automatically started when the predetermined time passes.

[Claim 4]

The thermo-therapeutic apparatus of claim 1, wherein the controller
determines whether a predetermined time passes after the weight sensor senses a
pressure lower than or equal to a second reference pressure while the massage mode
is performed and controls the thermal ceramic module so that the massage mode is

automatically paused when the predetermined time passes.

[Claim 5]

The thermo-therapeutic apparatus of claim 4, wherein the controller
determines whether the predetermined time passes after the massage mode is paused,
and controls the thermal ceramic module so that the massage mode is automatically

ended when the predetermined time passes.
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[Claim 6]

The thermo-therapeutic apparatus of claim 1, further comprising a storage
part in which user specific information including a body type, a weight, and massage
mode setting information of the user is stored,

wherein the controller stores current massage mode setting information in the
storage part as the user specific information when the massage mode of the thermal

ceramic module is ended.

[Claim 7]

The thermo-therapeutic apparatus of claim 1, further comprising:

a horizontal conveying motor configured to horizontally drive the thermal
ceramic module; and

a storage part configured to store body type information corresponding to at
least one of body pressure distribution and a current variation amount of the
horizontal conveying motor,

wherein the controller determines a body type of the user with reference to
the body type information according to at least one of body pressure distribution of
the user on the basis of a sensing result sensed by the weight sensor for a body part
and a current variation amount of the horizontal conveying motor according to a

location.

[Claim 8]
The thermo-therapeutic apparatus of claim 7, wherein:
the storage part stores user specific information including the body type, a

weight, and massage mode setting information of the user ; and
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the controller recognizes the user with reference to the user specific
information according to the determined body type of the user and automatically sets
the massage mode of the thermal ceramic module according to massage mode setting

information of the recognized user.

[Claim 9]

A method for controlling a thermo-therapeutic apparatus comprising:

setting a massage mode of a thermal ceramic module including a body, a first
supporting plate located on the body, a second supporting plate located on the first
supporting plate, an ascending and descending driving part coupled to a lower
portion of the second supporting plate and configured to move the first supporting
plate in a vertical direction on the basis of the body, and a ceramic member coupled
to the second supporting plate;

sensing a body pressure of a user through a weight sensor provided on a
lower surface of the second supporting plate; and

controlling performance of the massage mode of the thermal ceramic module,
wherein a driving height of the ascending and descending driving part is controlled
according to the body pressure of the user sensed by the weight sensor to provide the
same pressure to the user through the ceramic member on the basis of a

predetermined desired intensity.

[Claim 10]

The method for controlling a thermo-therapeutic apparatus of claim 9, further

comprising:
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providing reference height information of the ascending and descending
driving part according the desired intensity,

wherein the controlling includes calculating driving height adjustment
information according to the body pressure sensed on the basis of the reference
height information and controlling the driving height of the ascending and
descending driving part with reference to the driving height adjustment information

according to the body pressure sensed by the weight sensor.

[Claim 11]

The method for controlling a thermo-therapeutic apparatus of claim 9, further
comprising:

a first determining operation which determines whether a predetermined time
passes without a predetermined change of the pressure after the weight sensor senses
a pressure greater than or equal to a first reference pressure;

automatically starting the massage mode of the thermal ceramic module when
the predetermined time passes;

a second determining operation which determines whether a predetermined
time passes after the weight sensor senses a pressure lower than or equal to a second
reference pressure while the massage mode is performed,;

automatically pausing the massage mode of the thermal ceramic module
when the predetermined time passes;

a third determining operation which determines whether a predetermined time
passes after the massage mode is paused; and

automatically ending the massage mode of the thermal ceramic module when

the predetermined time passes.
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[Claim 12]

The method for controlling a thermo-therapeutic apparatus of claim 9, further
comprising:

providing body type information corresponding to at least one of body
pressure distribution and a current variation amount of a horizontal conveying motor
configured to horizontally drive the thermal ceramic module;

sensing at least one of a body pressure for a body part of the user and a
current change of the horizontal conveying motor according to a location;

determining a body type of the user with reference to the body type
information according to at least one of body pressure distribution of the user on the
basis of a sensing result sensed by the weight sensor and a current variation amount
of the horizontal conveying motor according to a location;

recognizing the user with reference to user specific information according to
the determined body type of the user in the case in which the user specific
information including the body type, a weight, and massage mode setting
information of the user is stored in advance when the former massage mode is ended,;
and

automatically setting the massage mode of the thermal ceramic module

according to the massage mode setting information of the recognized user.
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