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ABSTRACT

Disclosed herein a method of determining the type of human
body in a thérmo—therapeutic apparatus. In the method of
determining the type of human body in a thermo-therapeutic
apparatus, a control unit scans the entire spine of a user by
moving a moxibustion device using a horizontai motor, measures
the oﬁerating current of the horizontal motor, calculates the
length of the spine of the human body based on the measured
operating current, and precisely determines the positions of
the cervical vertebrae, the thoracic vertebrae, the lumbar
vertebrae, and the coccyx that form the spine. As a result,
acupuncture points suitable, for a specific person are
calculated and then the calculated acupuncture points are

enabled to be used to administer thermotherapy.
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WHAT IS CLAIMED IS:

l. A method of determining a type of human body in a
thermo-therapeutic apparatus, comprising:

step 1 of scanning an entire spine of a user by moving a

. moxibustion device along a transfer path using a horizontal

motor in response to a control éignal of a control unit;

step-2 of measuring an operating current of the horizontal
motor, detecting a first body type determination point in
regions of vertebra No. 1 or No. 10 based‘on a curve of the
measured operating current, and detecting a second body type
determination point in a region of vertebra No. 24;

step 3 of, when there are two peak curves at the second

body type determination point, calculating an intersection

between extensions of outside slopes of the two peak curves,

determining the calculated intersection to be a peak wvalue of
the region of vertebra No. 24, and setting the determined peak
value as the second body type determination point;

step 4 of retrieving standard data of the spine from a
database, and calculating an entire length of the spine and a
length of each of vertebrae using the standard data and the two
body type determination pointé; and

step 5 of the control unit controlling the horizontal

motor. using the calculated length of each element of the.spiné

as a control value of the horizontal motor.
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2. A method of determining a type of human body in a
thermo-therapeutic apparatus, comprising:

step 1 of scanning an entire spine of a user by moving a
moxibustion device along a transfer path using a horizontal
motor in response to a control signal of a control unit;

step 2 of measuring an operating current of_the horizontal
motor, detecting a first body type determination point in a
regidn of vertebra No. 1 or No. 10 based on a curve of the
measured operating current, and detecting a second body type
determination point in a region of vertebra No. 24;

step 3 of, when a peak value is not detected in the region

‘of vertebra No. 24, detecting a single inflection peoint using a

change in a slope of a current curve in the region of vertebra
No. 24, determihing the single inflection point to be a peak
value at a point of vertebra No. 24, and setting the determined
peak value as a second body type determination point;

step 4 of retrieving standard data of the spine from a
database and calculating an entire length of the spine and a
leﬁgth of each of vertebrae using the standard data and the two
body type determination points; and

step 5 of the control unit controlling the horizontal
motor using the calculated lengﬁh of each element of the spine.

as a control value of the horizontal motor.
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3. The method as set forth in claim 1 or 2, wherein the
standard data includes a distance between the two body type
determination points when the two body type determination
points are detected, a standarq length of each of cervical
vertebrae, thoracic vertebrae, lumbar vertebrae, and the
coccyx, and a standard length of each of the vertebrae No. 1 to

No. 30.

4. A method of determining a type of human body in a
thermo-therapeutic apparatus, comprising:

step 1 of scanning an entire spine of a user by moving a
moxibustion device along a transfer path using a horizontal
motor in response to a control signal of a control unit;

step 2 of measuring an operating current of the horizontal
motor, and detecting a first body type determination point in a
region of vertebra No. 1 or No. 10 based on a curve of the
measqred operating current; -

step 3 of measuring a change  in difference between an
operating current of the horizontal motér at a- current pésitiOn
of the .mo;ibustion device and an operating . current of the
horizontal motor at a previous position of the moxibustion
device when the moxibustion device moves, determining a maximum
value to be a peak valile, and setting the determiqed peak value
as a second body type determinatién point;

step .4 of retrieving standard data of the spine from a
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database and calculating an entire length of the spine and a
length of each of vertebrae using the standard data and the two
body type determination points; and

step 5 of the control unit controlling -the horizontal
motor using the calculated length of each element of the spine

as a control value of the horizontal motor.

5. The method as set"féfﬁﬂ in claim 4,'whérein step 3
comprises:

step 3-1 of calculating an operating current of the
horizontal motor at a position of the spine when the
moxibustion device moves along the spine;

step 3-2 of measuring the change in the difference between
the opergt;ng current of the horizontal motor at the current
position of the moxibustion device and the operating current of
the horizontal motor at the previous position of the
moxibustion device; and

step 3-3 ©of determining a value at which the difference
(r}) is maximum to be a peak vglue, determining a position of

the moxibustion device at the peak value to be a position of

vertebra No. 24, and setting the position of vertebra No. 24 as

the second body type determination point.

6. The method as set forth in claim 4 or 5, wherein the -

previous position 1is a position which precedes a current

21




position of the moxibustion device by a distance between a
front of the moxibustion device and a rear of the moxibustion

device and at which the moxibustion device has already arrived.

ViR

ANVITA SINGH
Regn No. IN/PA-2046
Of D.P.Ahuja & Co.
Applicant's Agent

Dated this 23| Day of April, 2014
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METHOD FOR DETERMINING BODY TYPE FOR THERMOTHERAPY DEVICE
BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to a method of
determining the type of human body in a thermo-therapeutic
apparatus and, more particularly, to a method of determining
the type of human body in a thermo-therapeutic apparatus, in
which a control unit scans the entire spine of a user by moving
a moxibustion device using a horizontal motor, measures the
operating current of the horizontal motor, calculates the
length of the spine of the human body based on the measured
operating current, and precisely determines the positions of
the cervical vertebrae, the thoracic vertebrae, the lumbar
vertebrae, and the coccyx that form the spine, thereby
calculating acupuncture points suifable for a specific person
and then enabling the calculated acupuncture points to be used

to administer thermotherapy.

2. Descriﬁtion of the Related Art
A human has -the physiological weakness of becoming
relétively easily fatigued because a lot of load is imposed on

the spine part in terms of the structure of the body in an
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upright state, unlike.other mammals. In particular, in old
age, lots of pecople have various gefiatrié diseases or feel
physical pain because fatigue accumulates without being
relieved because of a significant decrease in -~ immune
functionality.

Furthermore, in the recent rapidly spreading Internet
environment, even teenagers who are sitting on chairs _for a
long time in a bad posturé gnd are iﬁmersed iﬁ the computer
experieuce various diseases and a lot of pain resulting from
abnormalities of the spine.

The central nerves of the human.body extend to parts of
the human body through the spine, and thus major acupuncture
points related to ndt only various geriatric diseases but also
the activities of various internal organs, such as the heart,
the lungs and the stomach and intestines, are scattered near
the spine. In Chinese medicine, in order to enhance the immune

functionality, relieve physical pain, and treat and prevent

. physical pain, chiropractic or moxibustion on spine acupuncture

points has been performed for a 1long time along with
acupuncture. Thermo-therapeutic apparatuses focusing on the
treatment effects are recently being used in ordinary homes.

In general, thermo-therapeutic apparatuses for treating
the diseases of the spine using chiropractic and thermotherapy
are cunfigured to stimulate meridian systems and acupuncture

points on the spine side while horizontally moving a
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chiropractic device having a lamp emﬁedded therein. Far-

" infrared rays emitted from the lamp have an acupuncture effect

because they are penetrated deep into the skin, electric heat
has a moxibustion effect, and the chiropractic device has an
acupuncture effect.

In the conventional thermo—therépeutic apparatus, the
width of a pad and the chiropractic device and the chiropractic
device afe'designed'based on the. spine position of users having
an average body type (e.g., height and weight). The
conventional thermo-therapeutic apparatus is problematic in
that users who do not belong to the average body type and want
to réceive thermotherapy do not receive proper spine correction
and acupuncture effects from thé stimulus of the spine-side
meridian systems and acupuncture points. In other words, the
conventional thermo-therapeutic apparatus focuses on all users
having different body types and thus cannot stimulate the
spine- 51de meridian systems and acupuncture points of all the
users. The thermo-therapeutic apparatus has the disadvantage
of exhibiting its effects on only a very limited set of users.

As described above, in order to determine the sbine
positions of users having différent body types; two signals
detected from the spine of tﬁe human body must be received, and
a variety of research are being conducted into the detection of

the two signals.
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SUMMARY OF THE INVENTION

Accordingly, the present invention has been made keeping
in mind the above problems occurring in the prior art, and an
object of the present invention is to provide a method of
determining the type of human body in a thermo-therapeutic
apparatus, in which a control unit scans the entire spine of a
user by moving a moxibustion device using a horizontal motor,
measures the operating current of the horizontal motor,
calculates the length of the spine of the human body based on
the measured operating current, and precisely determines the
positions of the cervical vertebrae, the thoracic vertebrae,
the 1lumbar vertebrae, and the coccyx that form the spine,
thereby calculating acupuncture points suitable for a specific
person and then enabling the calculated acupuncture points to
be used tp administer thermotherapy.

In order to achieve the above object, the present
invention provides a method of determining a type of human body
in a thermo-therapeutic apparatus, including étep 1 of scanning
an entire spine of a user by moving a moxibustion device along
a transfer path hsing a horizontal motor in response to a
control signal of a control unit; step 2 - -of measuring an
operating current of the horizontal motor, detecting a first
body type determination point in regions of vertebra No. 1 or

No. 10 based on a curve of the measured operating current, and




-10

15

20

25

detecting a second body type determination point in a region of
vertebra No. 24; step 3 of, when there are two peak curves at
the second body type determination point, calculating an
intersection between extensions of outside slopes of the two
peak curves, determining the calculated intersection to be a
peak value of the region of vertebra No. 24, and setting the
determined peak value as the second body type determination
point; step 4 of retrieving standard data of the spine from a
database, and calculating an entire length of the spine and a
length of each of vertebrae using the standard data and the two
body type determination points; and step 5 of the control unit
controlling the horizontal motor using the calculated length of
each element of the spine as a control value of the horizbntal
motor.

Additionally, in order to achieve the above object, the
present invention‘provides a method of determining a type of
human body in a thermo-therapeutic apparatus, including step 1
of scanning_én entire spine of a user by moving a moxibustion
device along a transfer path using a horizontal motor in
response toc a control signal of a control unit; step 2 of
measuring an operating currént of the horizontal motor,
detecting a first body type determination point in a region of

vertebra No. 1 or No. 10 based on a curve of the measured

' operatirnlg current, and detecting a second body type

determination point in a region of vertebra No. 24; step 3 of,
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when a peak value is not detected in the region of vertebra No.
24, detecting a single inflection point using a change in a
slope of a current curve in the region of vertebra No. 24,
determining the single inflection point to be a peak value at a
point of vertebra No. 24, and setting the determined peak value
as a second body type determination point; step 4 of retrieving
standard data of the spine from a database and calculating an
entire length of the spine and a length of each of vertebrae
using the standard data and the two body type determination
points; and step 5 of the control unit controlling the
horizontal motor using the calculated length of each element of
the spine as a control value of the horizontal motor.

As described above, in the method of determining the type
of body in a thermo-therapeutic apparatus according to the
present invention, the control unit scans thé entire spine of
the user by moving a moxibustion device using a horizontal
motor, measures the operating current of the horizontal motor,
calculates the length of the spine of the human body based on
the measured operat;ng current, and precisely determines the
positions of the cervical vertebrae, the .thoracic vertebrae,
the lumbar vertebrae and the coccyx that £form the spine.
Accordingly, there are advantages 'in  that the thermo-
therapeutic apparatus can be controlled based on the body type
of each person and mokibustion, acupuncture, and a massage can

be precisely controlled at the position of each acupuncture
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point.
BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages of
the present invention will be more clearly understood from the
following detailed description taken in copjunction with the
accompanying drawings, in which:

FIG. 1 is a side view of a thermo-therapeutic apparatus
according to the present invention;

FIG. 2 is a flowchart illustrating a method of determining
the tybe of human body according to the present invention;

FIGS. 3A and 3B are diagrams showing an embodiment of the
current curve of a horizontal motor according to the present
invention;

FIG. 4A is a diagram showing a method of calculating a
peak value when the number of peaks 2 are two peaks according
to the present invention;

FIG. 4B is a diagram showing a method of calculating a
peak value when the number of peaks 2 is zero according to the
present invention;

FIG. 5 is a flowchart illustrating a method of determining

the type .of human body according to the present invention; and

FIGS.. 6A and 6B are diagrams showing an embodiment of the

current curve of the horizontal motor according to the bresent
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invention.
DESCRIPTICN OF THE PREFERRED EMBODIMENTS

Reference now should be made to the drawings, throughout
which the same reference numerals are used to designate the
same or similar components. _

Embodiments of the present invention will be described in
detail below with reference to the accompanying drawings.

FIG. 1 shows the configuration of a thermo-therapeutic
apparatus according to tﬁe present invention. As shown in FIG.
1, the thermo-therapeutic apparatus 100 basically includes a
main mat 101 configured to be used for the upper part of the
body of a user and the spine of the user, and an auxiliary mat
102 configured to be used for the léwer part of the body of the
user. The thermo-therapeutic apparatus 100 may further include
a nwuﬁting unit 103 configured such that the main mat 101 and
the auxiliary mat 102 are disposed and supported the;eon, if
desired. The thermo-therapeutic apparatus 100 is equipped with
a moxibustion device 110 configured to provide thermo-
therapeutic fomentation and thermo-therapeutic massage effects
to the body part of the user (in particular, the back of the

user} while moving along the direction of the spine of the

user. The moxibustion device 110 provides a user with the

thermo-therapeutic fomentation and thermo-therapeutic massage
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effects using high-temperature heat and far-infrared rays which
are generated by means of electrical energy supplied by a power
supply unit. The moxibustion device 110 may be of a cap type
or of a roller type. The shape of the moxibustion device is
not limited to the above types, but may vary in shape and
structure. The moxibustion device includes a heat generation
unit configured to generate heat using electrical energy and a
heating unit configured to be heated by the heat generation
unit. In the present embodiment, a lamp or an electric heater
is used as the heat generation unit, and a far-infrared
radiator, such as jade, is used as the heating unit. However,
the heat generation unit and the heating unit are not limited
thereto, but may be formed of one of a variety of heating
elements and one of materials and substances that can be heated
by heat.

The thermo-therapeutic apparatus 100 is equipped with a
motor 140 and transfer means 126 so that the moxibustion device
110 can reciprocate within the thermo-therapeutic apparatus.
The motor 140 is supplied with and rotated by electrical
energy. The transfer means 126 is connected to the motor 140,
and transfers the rotary power of the motor 140 while the motor
140 is rotating, thereby moving the moxibustion device. The
transfer means 126 is connected to the moxibustion device llb,
and 1is used to 1no§e the moxibustion device 110 forwar& and

backward (i.e., in one direction and in the opposite direction)
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when the motor 140 is rotated forward or backward. One of a
conveyer belt, a transfer chain and a transfer rope may be
selectively used as the transfer means 126. One of a variety
of types of means for transferring an object using the driving
force of the motor may be used.

The thermo-therapeutic apparatus 100 includes a control
unit for controlling the operation of the thermo-therapeutic
apparatus, an inpuf unit for receiving a manipulation signal
from a user and providing the manipulation signal to the
control unit, and memory for storing the received information.
The control unit controls the period, range and time in which
the 'various parts of the thermo-therapeutic apparatus operate,
and operates or stops the various parts in accordance with pre-
programmed information. In the present embodiment, the control
unit may be a single control chip or element or a plurality of
control chips or elements mounted on a single PCB or a
plurality of PCBS. The memory stores information about
diseases- and massages and information received using the input
unit. The user may input the required information using the
input unit while holding the input unit iﬁ his or her hand.
Here, the input unit may be configured in a wired or wireless
manner.

FIG. 2 is a flowchart illustrating .a method of determining
the type of human body accordiné to the present invention.

First, the horizontal motor moves the moxibustion device

10
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along a transfer path in response to the control signal of the
control unit, the entire spine of a usér is scanned at step
S101, and the operating current of the horizontal motor is
measured. Body type determination points are detected based
on the curve of the measured operating current at step S$102.
In corder to determine the spine positions of all users having
different body types, two body type determination points must
be detected from the spine of the human body of each user. A
first body type determination point is detected in the reéion
of vertebra No. 10. That is, a position at which a first peak
value is detected is the position of vertebra No. 10, and thus

becomes the first body type determination point, in term of the

structure of the spine. Furthermore, when the moxibustion

device starts moving from the position of vertebra No. 1, the
position of vertebra No. 1 becomes a body type determination
point because the position of the spine may be determined, even
if a peak wvalue 1is not detected.  A second body type
determination point is detected in the region of vertebra No.
24. However,, if the moxibustion device is tilted when the
moxibuétion device passes over the pelvic bone, two peak values
are detected in the region of vertebra No. 24 because the motor
current suddenly changes (see FIG. 3A). Furthermore, 1if a
phenomencon in which the body of a user is pushed downwards
along with the moxibustion device occﬁrs when the moxibustion

device passes over the pelvic bone, a peak value .is not

11



detected in the region of vertebra No. 24 (see FIG. 3B). If a
peak value is not detected in the region of vertebra No. 24 or
two peak values are detected in the region of vertebra No. 24
as described above because the moxibustion device does not
5 normally scan the spine of the user, the second body type
determination point may be calculated using a peak value
detection algorithm at step S103. If two peak values are
detected in the region of vertebra No. 24, the intersection
between the extensions of the outside slopes of the two peak
10 curves is determined to be a peak value (see FIG. 4A}. The
determined peak vaiue is the second body type determination
point.: Furtheﬁmore, if a peak value is not detected in the
region of vertebra No. 24, a' single inflection point 1is
detected based on a change in the slope of-a current curve and
15 determined to be a peak véiue (see FIG. 48).' The determined
- peak value ig the second body' type determination point.
Thereafter, after the body type determination points have
been determinred in the regions of vertebrae Nos. 1 and 24 or
the regions of vertebrae Nos. 10 and 24, the length of the
20 spine is calculated using standard data of the spine based on
the d'etermined body type ‘determination points at step S$104.
After the entire length ©f the spine has been calculated, the
length of each of 'the cervical vertebrae, the thoracic
vertebrae, the lumbar vertebrae, and the coccyx, or the. length

25 of each of the vertebrae No. 1 to No. 30 is calculated using

12
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standard data of the spine stored in' the database. The
database stores the distance between two peak values when the
two peak values are detected, the standard length of each of
the cervical vertebrae, the thoracic vertebrae, the lumbar
vertebrae, and the cocc&x and the standard length of each of
the vertebrae No. 1 to No. 30. Acéordingly, it is possiblé to
calculate the length of each element of the spine of each
actual user using the pfopbrtionaté relatioﬁships:between the
standard lengths.

After the length of each element of the spine has been
calculated, the calculated length of each element of the spine
becomes a control value of the horizontal motor. The control
unit operates the horizontal motor using control wvalues of the
horizontal motor, so that the thermo-therapeutic apparatus is
operaﬁed based on the body type of a user along the spine of
the user at step $105.

FIG. 5 is a flowchart illustrating a method of determiniﬁg
the type of human body according to another embodiment of the
present invention.

Firstr the horizontal motor moves the moxibustion device
along a. transfer path in response to the control signal of the

control unit, the entire spine of the user is scanned at step

. 8201, and the operating current of the horizontal motor is

measured. . Body type determination points are detected based on

the curve of the measured operating'cur:ent'at steb $202. 1In

13
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order to determine the spine positions of all users having

different body types, two body type determination points must

be detected from the spine of the human body of each user. A

first body type determination point is detected in the region
of vertebra No. 10. That is, a position where a first peak

value is detected is the position of vertebra No. 10 and thus

.becomes the first body type determination, in terms of the

structure of the spine. Furthermore, Qhen the moxibustion
devicé starts moving from the position of vertebra No. 1, the
position of vertebra No. 1 becomes a body type determination
point because the position of the spine can be determined, even
if a peak value 1is not detected. A second body type
determination point is detected in the regicon of vertebra No.
24, However, if the moxibustion device is tilted when the
moxibustion device passes over the pelvic bone or a phenomenon
in which the body of a user is pushed downwards along with the
moxibustion device occurs, the region of vertebra No. 24 cannot
be precisely determined because .a motor current - suddenly
changes. If the second body type determination point is not
detected as described above because the moxibustion device
cannot normally scan the spine of the user, a peak value may be
calculated using a peak ﬁalue detecti@n algorithm at step S$S203.
The peak value detection algorithm measures the change in the
difference between the operating current of the horizontal

motor in a current position of the moxibustion device and the

14
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operating current of the horizontal motor at a previous
position of the moxibustion device when the moxibustion device
moves, determines the maximum value to be a peak value, and
sets the determined maximum as the second boay type
determination point. Here, the previous position refers to a
position which precedes the current one by the distance between
the front of the moxibustion device and the rear of the
moxibustion device and at which the moxibﬁstion device has
already arrived. This will now be described in detail with
reference to FIG. 6A. Referring to FIG. 6A, the horizontal
axis of the graph indicates positions across which the
moxibustion device moves along the spine, and the vertical axis
thereof indicates operating-currents of the horizontal motor of
the moxibustion device. Here, assuming that the current
position of the moxibustion device is (1), the previous
position of the moxibustion device is (k) corresponding to a
position preceding the current one by the distance between the
front of the moxibustion device and the rear of the moxibustion
device. The distance value (m) indicates the distance between
the front of the moxibustion device and fhe rear of the
moxibustion device, and a position preceding the current one by
the distance value (m) is the previous position. Furthermore,
(n) indicates the difference between the operating currents of
the horizontal motor .at the current position (1) and the

previous position (k). Accordingly, while the moxibustion

15
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device is moving along the spine, the difference (n} betweeh
the operating currents of the horizontal motor in each position
is calculated. The maximum value in this difference is a peak
value, and the position of the moxibustion device at the
maximum value is the position of vertebra No. 24. In this
case, the position of vertebra No. 24 becomes the second body
type determination point. FIG. 6B shows another embodiment of
the present invention. Here, assuming that a current position
of the moxibustion device is (p), the previous position of the
moxibustion device is (o) corresponding to a position previous
by the distance (q) between the front of the moxibustion device
and the rear of the moxibustion device. (r) indicates the
difference between the operating currents of the horizontal
motor at the currént position (1) and the previous position
(k). Accordingly, the difference (r) between thé operating
currents of the horiéontal motor at the respective positions is
calculated while the moxibustion device_ is moving along the
spine. The value at which the difference (r) is maximum is a
peak value, and position (p) of the moxibustion device at the
peak value is the position of vertebra No. 24. Here, the
position of ﬁertebra No. 24 becomes the second body type:
determination point. |

Thereafter, éfter the body type determination points have
been détermined in the regions of vertebrae Nos. 1 and 24 or

the regions of vertebrae Nos. 10 and 24, the length of the
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spine is calculated using standard data ¢f the spine based on
the determined body type determination points at step S204.
After the entire length of the spine has been calculated, the
length o©f each of the cervical vertebrae, the thoracic
vertebrae, the lumbar vertebrae, and the coccyx, or the lepgth
of each of the vertebrae No. 1 to No. 30 is calculated using

standard data of the spine stored in the database. The

' database stores the distance . between two body type

determination points when the two body type determination
points are detected, the standard 1length of each of the
cervical. vertebrae, the thoracic vertebrae, the iumbar
vertebrae, and the coccyx and the standard length of each of
the vertebrae No. 1 to No. 30. Accordingly, the length of each
element of the spine'of each user can be calculated using the
proportionate relationships between the standard lengths.:

After the length of each element of the spine has been
calculated, the calculated length of the element of the spine
becomes a control value of the horizontal motor. The control
unit operates the horizontal motor using control values of the

horizontal motor, so that thermo-therapeutic apparatus 1is

- operated based on the body type of the user along the spine of

the user at step S205.

17




	IN-CHENP-2014-03059
	BIBLIOGRAPHY
	ABSTRACT
	CLAIMS
	DRAWINGS
	DESCRIPTION


