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(57) Provided is a chest measuring device config-
ured to be attached to and detachable from a body and
capable of inducing a correct posture of a subject and at
the same time, correcting an abnormal alignment of the
spine by analyzing measured values of left and right
chests and generating vibrating motion to a chest that
needs stimulation, a scoliosis correction system enabling
a subject to conveniently measure his/her spinal condi-
tion alone without the help of others by including sensor
units contacting left and right ribs and left and right trans-
verse processes of lumbar vertebrae of the subject and
also including a wearable internet of things (IoT) capable
of detecting sensing values of muscles used to determine
a spinal condition of the subject, a system for remotely
diagnosing spine remotely diagnosing the spine of a pa-
tient by processing trunk movement data of the patient
collected through a wearable measuring device, and a
wearable measuring device enabling a subject to self-di-
agnose a spinal condition and correct a posture based
on the result.
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Description

TECHNICAL FIELD

[0001] One or more embodiments relate to a chest
measuring device, a scoliosis correction system, a sys-
tem for remotely diagnosing spine, and a wearable meas-
uring device, and more particularly, to a chest measuring
device measuring left and right chests of a body, a sco-
liosis correction system correcting scoliosis based on a
measured value, a system for remotely diagnosing spine
remotely diagnosing a spinal alignment state of a subject,
and a wearable measuring device enabling a patient to
self-treat by measuring a spinal condition.

BACKGROUND

[0002] Scoliosis is defined as a symptom in which a
spine is bent or twisted like a ’C’-shape or an ’S’-shape
and thus a body is tilted or turned left or right, and is
classified into functional scoliosis or structural scoliosis
based on causes. Scoliosis induces lumbago and at the
same time, affects a pulmonary function when an angle
of curvature is higher than 70 to 80°, affects respiration
when the angle of curvature is 90 to 100°, and causes a
pulmonary heart disease due to lung capacity reduction
when the angle of curvature is higher than 120°. Thus,
interests in scoliosis are rapidly increasing every day.
[0003] Idiopathic scoliosis that has no known cause
accounts for more than 80% of scoliosis, and scoliosis
is caused by, in addition to genetic factors, environmental
factors, such as a lifestyle, a bad posture, a desk inade-
quate to a body, and absence of health education. In
particular, with the recent increase of working time at
desks, the number of spine patients is increasing due to
incorrect postures, and in this regard, various studies are
being conducted to prevent spinal diseases by correcting
incorrect postures in the early stage.
[0004] FIG. 1 is a flowchart of a system 100 for meas-
uring spinal deformity disclosed in KR 10-1124144 (Title
of Invention: System for Measuring Spinal Deformity).
[0005] The system (hereinafter, referred to as a "first
related art") 100 for measuring spinal deformity of FIG.
1 includes: an x-ray photographing unit 110 that gener-
ates a photographed result of a spine of an object as an
x-ray image; a masking display unit 120 that receives
and outputs, on a marking screen, the x-ray image gen-
erated by the x-ray photographing unit 110 and including
a marking unit displaying reference vertical line generat-
ing points S1 and S2, or Sa and Sb, and measurement
target reference points P1 and P2, or Pa and Pb on the
marking screen; an operating unit 130 that generates ref-
erence vertical lines V1 and V2 based on the reference
vertical line generating points S1 and S2, or Sa and Sb,
and calculates relative location information of the meas-
urement target reference points P1 and P2, or Pa and
Pb or a measurement target point P3 or Pc derived from
the measurement target reference points P1 and P2, or

Pa and Pb based on the generated reference vertical
lines V1 and V2; and a storage unit 140 that receives and
stores the relative location information calculated by the
operating unit 130.
[0006] The first related art 100 configured as such has
a structural limitation of being applicable only to a hospital
having the first related art 100 because an x-ray photo-
graphing unit that is expensive and difficult to be manip-
ulated is essential to the first related art 100 in order to
generate an x-ray image.
[0007] Also, even when the first related art 100 gener-
ates an x-ray image, an ordinary person who does not
have medical knowledge of obtaining information about
a spinal disease through the x-ray image is unable to use
the x-ray image.
[0008] In addition, even when a doctor determines that
the spine of a subject is deformed through data stored in
the storage unit 140, the first related art 100 does not
teach how to correct the deformed spine, and thus the
first related art 100 is inconvenient and is unable to be
used for personal purposes.
[0009] Accordingly, it is urgent to conduct studies on
a spine correction system, in which 1) an apparatus for
measuring spinal deformation is low-priced and simple
to use, and 2) a correction value is automatically calcu-
lated based on measured data and an operation is per-
formed based on the calculated correction value, such
that an ordinary person who does not have medical
knowledge conveniently uses the spine correction sys-
tem.
[0010] FIG. 2 is a block diagram of system 200 for
measuring scoliosis disclosed in KR 10-1043556 (Title
of Invention: System and Method of Measuring Scolio-
sis).
[0011] The system (hereinafter, referred to as a ’sec-
ond related art’) for measuring scoliosis of FIG. 2 includes
a scoliosis measuring device 210 and a sensor 220. Here,
the scoliosis measuring device 210 and the sensor 220
are configured to exchange data through a near field
communication network.
[0012] The scoliosis measuring device 210 includes a
sensor value collecting unit 211 collecting spinal curva-
ture state information of a subject transmitted from the
sensor 220, a near field communication module 212 sup-
porting near field communication with the sensor 220, an
operating unit 213 calculating a final Cobb’s angle of the
subject by analyzing the spinal curvature state informa-
tion input from the sensor 220, a normality determiner
214 determining that a degree of lateral curvature of the
spine is abnormal when the degree exceeds the final
Cobb’s angle of the subject calculated by the operating
unit 213, a display unit 215 displaying normality, a mem-
ory 216 storing data, and a warning alarm generator 217
driven when the normality determiner 214 determines
that the degree of lateral curvature of the spine is abnor-
mal.
[0013] The second related art 200 configured as such
may provide and transmit information that a spinal cur-
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vature state of the subject is abnormal through the nor-
mality determiner 214 and the warning alarm generator
217 when the spinal curvature state is abnormal. How-
ever, even when the subject recognizes that his/her spi-
nal curvature state is abnormal, since the second related
art 200 does not provide a function of how to correct the
spine based on the final Cobb’s angle, the subject merely
straightens the posture or has to separately visit a med-
ical facility to correct the spine.
[0014] Also, the final Cobb’s angle 1) has different val-
ues based on locations of the spine to be measured, and
2) has remarkably low accuracy and precision when the
final Cobb’s angle is calculated through a sensor and the
sensor is not attached to an accurate location corre-
sponding to the central axis of the back. In other words,
in the second related art 200, when the subject attaches
the sensor alone or with an ordinary person who does
not have medical knowledge, the sensor is attached by
simply checking the central axis of the back by hands or
naked eyes, and thus the accuracy of the final Cobb’s
angle actually calculated by the operating unit 213 may
be low.
[0015] Accordingly, the second related art 200 may be
used for personal purposes as it is configured to be at-
tachable to and detachable from the body, but since the
spinal curvature state is determined based on a Cobb’s
angle, the sensor needs to be attached to the accurate
location corresponding to the central axis for accurate
determination. Thus, it is practically difficult for an ordi-
nary person who does not have medical knowledge to
use the second related art 200.

DISCLOSURE

TECHNICAL PROBLEM

[0016] One or more embodiments include a chest
measuring device configured to be attached to and de-
tachable from a body and capable of inducing a correct
posture of a subject and at the same time, correcting an
abnormal alignment of the spine by analyzing measured
values of left and right chests and generating vibrating
motion to a chest that needs stimulation, a scoliosis cor-
rection system enabling a subject to conveniently meas-
ure his/her spinal condition alone without the help of oth-
ers by including sensor units contacting left and right ribs
and left and right transverse processes of lumbar verte-
brae of the subject and also including a wearable internet
of things (IoT) capable of detecting sensing values of
muscles used to determine a spinal condition of the sub-
ject, a system for remotely diagnosing spine remotely
diagnosing the spine of a patient by processing trunk
movement data of the patient collected through a wear-
able measuring device, and a wearable measuring de-
vice enabling a subject to self-diagnose a spinal condition
and correct a posture based on the result.

TECHNICAL SOLUTION

[0017] According to one or more embodiments, a chest
measuring device includes: first and second sensor units
respectively including sensors detecting movement of
left and right chests of a subject; a detaching unit config-
ured to attach or detach the first and second sensor units
to or from a chest of the subject; and a control unit con-
figured to receive data measured by the sensor of the
first sensor unit and the sensor of the second sensor unit,
wherein the control unit includes: a first sensor unit proc-
essor configured to detect inhalation volume information
of the left chest by analyzing data of the first sensor unit;
a second sensor unit processor configured to detect in-
halation volume information of the right chest by analyz-
ing data of the second sensor unit; and a vibration deter-
miner configured to calculate a difference between the
inhalation volume information of the left chest detected
by the first sensor unit processor and the inhalation vol-
ume information of the right chest detected by the second
sensor unit processor, compare the calculated difference
with a second threshold value that is defined as a largest
difference between the inhalation volume information of
the left and right chests during normal respiration, and
determine that respiration is not normal due to inactivated
a muscle of the chest caused by abnormal alignment of
a spine when the difference is equal to or greater than
the second threshold value.
[0018] The vibration determiner may further include: a
left data detecting module configured to detect left data
comprising the inhalation volume information of the lest
chest by analyzing data input from the first sensor unit;
a right data detecting module configured to detect right
data including the inhalation volume information of the
right chest by analyzing data input from the second sen-
sor unit; and a third determining module configured to
calculate the difference between the inhalation volume
information of the left chest detected by the left data de-
tecting module and the inhalation volume information of
the right chest detected by the right data detecting mod-
ule, compare the calculated difference with the second
threshold value, and determine that the alignment of the
spine is abnormal when the difference is equal to or great-
er than the second threshold value.
[0019] The left data detecting module may be config-
ured to detect the left data further including exhalation
volume information of the left chest and volume displace-
ment value of the left chest during inhalation and exha-
lation, the right data detecting module may be configured
to detect the right data further including exhalation vol-
ume information of the right chest and volume displace-
ment value of the right chest during inhalation and exha-
lation, and the vibration determiner may further include:
a first determining module configured to calculate a vol-
ume displacement value that is a difference between the
inhalation volume information and the exhalation volume
information of the left chest of the left data, compare the
calculated volume displacement value with a first thresh-
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old value defined as a smallest value of a volume dis-
placement value of inhalation and exhalation of the chest
of which respiration is determined to be normal, and de-
termine that respiration is not normal due to inactivated
a muscle ofthe left chest caused by abnormal alignment
of the spine when the calculated volume displacement
value is smaller than the first threshold value; and a sec-
ond determining module configured to calculate a volume
displacement value that is a difference between the in-
halation volume information and the exhalation volume
information of the right chest of the right data, compare
the calculated volume displacement value with the first
threshold value, and determine that respiration is not nor-
mal due to inactivated a muscle of the right chest caused
by abnormal alignment of the spine when the calculated
volume displacement value is smaller than the first
threshold value.
[0020] The first and second sensor units may each in-
clude: a gyrosensor configured to detect angular speeds
of X-, Y-, and Z-axes that are perpendicular to each other;
an acceleration sensor configured to detect acceleration
of the X-, Y-, and Z-axes that are perpendicular to each
other; and a geomagnetic sensor.
[0021] The first and second sensor units may each in-
clude a vibrator, wherein the control unit may be config-
ured to output control data for vibrating the vibrator of the
first sensor unit when the first determining module deter-
mines that respiration is not normal, output control data
for vibrating the vibrator of the second sensor unit when
the second determining module determines that respira-
tion is not normal, and output control data to one of the
first and second sensor units, which corresponds to a
chest having smaller inhalation volume information when
the third determining module determines that respiration
is not normal, and the first and second sensor units may
each operate the vibrators when the control data is re-
ceived from the control unit.
[0022] The first and second sensor units may further
include pressurizing units configured to selectively raise
or lower the vibrators of the first and second sensor units,
wherein the control unit may include a raised height de-
tector driven when the vibration determiner determines
that respiration is not normal and configured to detect a
raised height corresponding to exhalation volume infor-
mation of a chest of which respiration is determined to
be abnormal by the vibration determiner by searching a
reference table in which raised height of the pressurizing
unit are matched per exhalation volume information of
the chest, and the first and second sensor units may vi-
brate the vibrators after controlling the pressurizing units
according to the raised height received from the control
unit.
[0023] According to one or more embodiments, a sco-
liosis correction system includes: a wearable internet of
things (IoT) including at least one sensor unit that in-
cludes a sensor and a vibrator, the sensor contacting a
body of a subject and detecting movement of a muscle
of the contacted body, a detaching unit configured to at-

tach or detach the at least one sensor unit to or from the
body of the subject, and a control unit configured to ex-
ternally transmit a sensing value when the sensing value
measured by the sensor of the at least one sensor unit
is received; and a portable terminal in which a spine man-
agement application analyzing the sensing value re-
ceived from the wearable IoT is installed, wherein the
spine management application determines whether the
muscle needs to be vibrated by analyzing the sensing
value when the sensing value is received from the wear-
able IoT, and when it is determined that the muscle needs
vibration, transmits vibration information to the wearable
IoT by controlling the portable terminal.
[0024] The spine management application may in-
clude: a data analyzer configured to analyze the sensing
value received from the at least one sensing unit via a
pre-set analysis algorithm, and detect a motion vector of
the muscle corresponding to a location where the at least
one sensor unit is attached; and a vibration determiner
configured to detect activity of the muscle by analyzing
the motion vector detected by the data analyzer via a
pre-set activity detection algorithm, compare the detect-
ed activity with a pre-set threshold value defined as a
smallest value of muscle activity in which respiration is
determined to be normal or the muscle is determined to
be activated, and determine that the muscle needs to be
vibrated when the detected activity is smaller than the
pre-set threshold value, wherein the spine management
application may transmit the vibration information to the
wearable IoT by controlling the portable terminal when
the vibration determiner determines that the muscle
needs to be vibrated, and the wearable IoT may be con-
figured to drive the vibrator of the at least one sensor unit
when the vibration information is received from the port-
able terminal.
[0025] The at least one sensor unit may further include
a pressurizing unit configured to selectively raise or lower
the vibrator, the spine management application may fur-
ther include a vibration information detector configured
to be driven when the vibration determiner determines
that the muscle needs to be vibrated, analyze the motion
vector of the muscle detected by the data analyzer via a
pre-set vibration intensity and height detection algorithm,
and generate vibration information comprising optimum
vibration intensity and an optimum raised height of the
vibrator, which corresponds to the motion vector, and the
wearable IoT may be further configured to enable the
pressurizing unit to adjust a length of the vibrator based
on the optimum raised height of the vibration information
received from the spine management application, and
vibrate the vibrator according to the optimum vibration
intensity of the received vibration information.
[0026] The at least one sensor unit may include: a first
sensor unit contacting the back of the subject corre-
sponding to left ribs; a second sensor unit contacting the
back of the subject corresponding to right ribs; a third
sensor unit contacting the back of the subject corre-
sponding to left transverse processes of lumbar verte-
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brae; and a fourth sensor unit contacting the back of the
subject corresponding to right transverse processes of
lumbar vertebrae, the data analyzer may further include:
a first data detection module configured to analyze a
sensing value measured by the first sensor unit; a second
data detection module configured to analyze a sensing
value measured by the second sensor unit; a third data
detection module configured to analyze a sensing value
measured by the third sensor unit; and a fourth data de-
tection module configured to analyze a sensing value
measured by the fourth sensor unit, the vibration deter-
miner may be further configured to determine vibration
of the first through fourth sensor units, the vibration in-
formation detector may be further configured to detect
vibration information with respect to a sensor unit deter-
mined that vibration is needed by the vibration determin-
er, and the wearable IoT may be further configured to
drive a vibrator of the sensor unit when the vibration in-
formation is received.
[0027] The first data detection module may be further
configured to analyze the sensing value measured by
the first sensor unit via the pre-set analysis algorithm and
detect first inhalation detailed information indicating a
motion vector of a muscle corresponding to the left ribs
during inhalation, first exhalation detailed information in-
dicating a motion vector of the muscle corresponding to
the left ribs during exhalation, and first displacement in-
formation indicating a displacement vector of the first in-
halation detailed information and the first exhalation de-
tailed information, the second data detection module may
be further configured to analyze the sensing value meas-
ured by the second sensor unit via the pre-set analysis
algorithm and detect second inhalation detailed informa-
tion indicating a motion vector of a muscle corresponding
to the right ribs during inhalation, second exhalation de-
tailed information indicating a motion vector of the muscle
corresponding to the right ribs during exhalation, and sec-
ond displacement information indicating a displacement
vector of the second inhalation detailed information and
the second exhalation detailed information, the third data
detection module may be further configured to analyze
the sensing value measured by the third sensor unit via
the pre-set analysis algorithm and detect third inhalation
detailed information indicating a motion vector of a mus-
cle corresponding to the left transverse processes of lum-
bar vertebrae during inhalation, third exhalation detailed
information indicating a motion vector of the muscle cor-
responding to the left transverse processes of lumbar
vertebrae during exhalation, and third displacement in-
formation indicating a motion vector of the third inhalation
detailed information and the third exhalation detailed in-
formation, and the fourth data detection module may be
further configured to analyze the sensing value meas-
ured by the fourth sensor unit via the pre-set analysis
algorithm and detect fourth inhalation detailed informa-
tion indicating a motion vector of a muscle corresponding
to the right transverse processes of lumbar vertebrae dur-
ing inhalation, fourth exhalation detailed information in-

dicating a motion vector of the muscle corresponding to
the right transverse processes of lumbar vertebrae during
exhalation, and fourth displacement information indicat-
ing a displacement vector of the fourth inhalation detailed
information and the fourth exhalation detailed informa-
tion.
[0028] The first through fourth sensor units may each
include: a gyrosensor configured to detect an angular
speed of X-, Y-, and Z-axes perpendicular to each other;
an acceleration sensor configured to detect acceleration
of the X-, Y-, and Z-axes perpendicular to each other;
and a geomagnetic sensor.
[0029] The scoliosis correction system may further in-
clude a management server configured to, upon receiv-
ing information about the motion vectors of the first
through fourth sensor units from the spine management
application, detect a respiration pattern and a spinal
alignment state of the subject by analyzing the received
motion vectors of the muscles via a pre-set respiration
pattern and spinal alignment state detection algorithm,
detect optimum rotational angular breathing and an op-
timum training posture corresponding to the detected res-
piration pattern and spinal alignment state by searching
a reference table in which rotational angular breathing
and training postures are matched per respiration pattern
and spinal alignment state, and transmit information
about the detected optimum rotational angular breathing
and training posture to the spine management applica-
tion, wherein the spine management application may dis-
play, on a monitor of the portable terminal, the optimum
rotational angular breathing and training posture re-
ceived from the management server.
[0030] According to one or more embodiments, a sys-
tem for remotely diagnosing spine includes: a patient in-
terface unit configured to receive trunk movement data
of a patient, which is generated when a wearable meas-
uring device measures the patient, from a patient termi-
nal; a database unit storing the trunk movement data; a
diagnostic data generator configured to generate diag-
nostic data about the patient based on the trunk move-
ment data ofthe patient; and a medical staff interface unit
configured to provide the diagnostic data about the pa-
tient to a medical staff terminal.
[0031] The wearable measuring device may include:
a first sensor unit configured to detect movement of a left
chest of the patient; a second sensor unit configured to
detect movement of a right chest of the patient; and a
first near field communication unit configured to transmit
data output from the first and second sensor units to the
patient terminal.
[0032] The first and second sensor units may each in-
clude an acceleration sensor configured to detect accel-
eration with respect to at least one axis direction.
[0033] The patient terminal may be configured to gen-
erate a left chest displacement vector related to move-
ment of the left chest of the patient based on the data
output from the first sensor unit, and generate a right
chest displacement vector related to movement of the
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right chest of the patient based on the data output from
the second sensor unit.
[0034] The diagnostic data generator may be further
configured to generate lung capacity data related to lung
capacity of the left or right chest of the patient by receiving
the left chest displacement vector or the right chest dis-
placement vector of the patient.
[0035] The diagnostic data generator may be further
configured to: detect a left or right chest inhalation dis-
placement vector corresponding to inhalation of the pa-
tient and left or right chest exhalation displacement vector
corresponding to exhalation of the patient, from among
the received left or right chest displacement vector, cal-
culate a first vector between the left or right chest inha-
lation displacement vector and the left or right chest ex-
halation displacement vector, and output half of a size of
the first vector as the lung capacity data of the left or right
chest.
[0036] The wearable measuring device may further in-
clude: a first stimulator configured to stimulate a left body
portion of the patient; and a second stimulator configured
to stimulate a right body portion of the patient, wherein
the patient terminal may control the first stimulator to op-
erate when the lung capacity data of the left chest is small-
er than pre-set reference lung capacity, and control the
second stimulator to operate when the lung capacity data
of the right chest is smaller than the pre-set reference
lung capacity.
[0037] The diagnostic data generator may be further
configured to generate chest asymmetry data about
asymmetry of the left chest and the right chest of the
patient by receiving the left chest displacement vector
and the right chest displacement vector of the patient.
[0038] The diagnostic data generator may be further
configured to: detect a left chest inhalation displacement
vector or a left chest exhalation displacement vector cor-
responding to inhalation or exhalation of the patient, from
among the received left chest displacement vector, de-
tect a right chest inhalation displacement vector or a right
chest exhalation displacement vector corresponding to
inhalation or exhalation of the patient, from among the
received right chest displacement vector, calculate a sec-
ond vector between the left chest inhalation displacement
vector or the left chest exhalation displacement vector
and the right chest inhalation displacement vector or the
right chest exhalation displacement vector, and output a
size of the second vector as the chest asymmetry data.
[0039] The wearable measuring device may further in-
clude: a first stimulator configured to stimulate a left body
portion of the patient; and a second stimulator configured
to stimulate a right body portion of the patient, wherein
the patient terminal may be further configured to: control
the first stimulator to operate when the chest asymmetry
data is greater than a pre-set first threshold value and a
size of the left chest inhalation displacement vector or
the left chest exhalation displacement vector is smaller
than a size of the right chest inhalation displacement vec-
tor or the right chest exhalation displacement vector, and

control the second stimulator to operate when the chest
asymmetry data is greater than the pre-set first threshold
value and the size of the right chest inhalation displace-
ment vector or the right chest exhalation displacement
vector is smaller than the size of the left chest inhalation
displacement vector or the left chest exhalation displace-
ment vector.
[0040] The wearable measuring device may further in-
clude: a third sensor unit configured to detect movement
of a left waist portion of the patient; and a fourth sensor
unit configured to detect movement of a right waist portion
of the patient, wherein the first near field communication
unit may transmit data output from the third and fourth
sensor units to the patient terminal.
[0041] The patient terminal may be further configured
to: generate a left waist portion displacement vector
about movement of the left waist portion of the patient
based on the data output from the third sensor unit, and
generate a right waist portion displacement vector about
movement of the right waist portion of the patient based
on the data output from the fourth sensor unit.
[0042] The diagnostic data generator may be further
configured to generate waist portion asymmetry data
about asymmetry between the left waist portion and the
right waist portion of the patient by receiving the left waist
portion displacement vector and the right waist portion
displacement vector of the patient.
[0043] The diagnostic data generator may be further
configured to: generate a third vector between the left
waist portion displacement vector and the right waist por-
tion displacement vector, and output a size of the third
vector as the waist portion asymmetry data.
[0044] The patient terminal may be further configured
to: control the first stimulator to operate when the waist
portion asymmetry data is greater than a pre-set second
threshold value and a size of the left waist portion dis-
placement vector is smaller than a size of the right waist
portion displacement vector, and control the second stim-
ulator to operate when the waist portion asymmetry data
is greater than the pre-set second threshold value and
the size of the right waist portion displacement vector is
smaller than the size of the left waist portion displacement
vector.
[0045] The diagnostic data generator may be further
configured to generate left or right trunk balance data
about balance between the left or right chest and the left
or right waist portion by receiving the left or right chest
displacement vector and the left or right waist portion
displacement vector of the patient.
[0046] The diagnostic data generator may be further
configured to calculate a fourth vector between the left
or right chest displacement vector and the left or right
waist portion displacement vector, and output the fourth
vector as the left or right trunk balance data.
[0047] The patient terminal may be further configured
to: control the first stimulator to operate when the left
trunk balance data is outside a pre-set reference vector
range, and control the second stimulator to operate when
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the right trunk balance data is outside the pre-set refer-
ence vector range.
[0048] The patient terminal may include: a second near
field communication unit configured to exchange data
with the wearable measuring device; an input unit con-
figured to receive a command for driving the patient ter-
minal; a memory unit configured to store data received
from the wearable measuring device and information
about the wearable measuring device; a processor con-
figured to generate spine health information indicating a
spine health state of the patient based on the trunk move-
ment data of the patient; and a display unit configured to
display the spine health information of the patient.
[0049] The input unit may be further configured to re-
ceive a command for executing a posture measuring
function from the patient, the processor may be further
configured to receive data from the wearable measuring
device through the second near field communication unit
for a pre-set time, generate the trunk movement data of
the patient based on the received data, and invoke spine
health state data corresponding to the trunk movement
data in preparation for spine health state instruction data
stored in the memory unit and the display unit may be
further configured to display the invoked spine health
state data.
[0050] The spine health state instruction data may in-
clude the trunk movement data and the spine health state
data matched to the trunk movement data.
[0051] The input unit may be further configured to re-
ceive at least one of a training time, a stimulation cycle,
and a repetition cycle, and the processor may be further
configured to: transmit a control signal to the wearable
measuring device according to the training time such that
the wearable measuring device is activated for the train-
ing time, transmit a control signal to the wearable meas-
uring device such that duration of stimulation applied by
the first and second stimulators changes according to
the stimulation cycle, and transmit a control signal to the
wearable measuring device according to the repetition
cycle such that the wearable measuring device is repeat-
edly activated according to the repetition cycle.
[0052] The processor may be further configured to cal-
culate a spine score of the patient based on the trunk
movement data, and the display unit may be further con-
figured to display the calculated spine score.
[0053] The processor may be further configured to cal-
culate the spine score such that the spine score is high
when the lung capacity data is large, and is high when
the trunk asymmetry data is small.
[0054] The processor may be further configured to: cal-
culate lung capacity data of the left and right chests by
adding the lung capacity data of the left chest and the
lung capacity data of the right chest, calculate the trunk
asymmetry data by adding the chest asymmetry data and
the waist portion asymmetry data, and calculate the spine
score by dividing the lung capacity data of the left and
right chests by the trunk asymmetry data.
[0055] According to one or more embodiments, a wear-

able measuring device includes: a first stretch sensor
unit configured to detect movement of a left trunk of a
patient; a second stretch sensor unit configured to detect
movement of a right trunk of the patient; and a first near
field communication unit configured to transmit data out-
put from the first and second stretch sensor units to a
patient terminal.
[0056] The first stretch sensor unit may be provided at
a portion of an object worn on the patient, which interacts
with the left trunk, and the second stretch sensor unit
may be provided at a portion of the object worn on the
patient, which interacts with the right trunk.
[0057] The first and second stretch sensor units may
be installed at a chest band surrounding a chest on a top
worn by the patient.
[0058] The first stretch sensor unit may be further con-
figured to output, to the first near field communication
unit, first stretching amount data indicating a left chest
stretching amount according to movement of a left chest
of the patient, and the second stretch sensor unit may
be further configured to output, to the first near field com-
munication unit, second stretching amount data indicat-
ing a right chest stretching amount according to move-
ment of a right chest of the patient.
[0059] The patient terminal may be configured to ob-
tain the left chest stretching amount based on the first
stretching amount data and obtain the right chest stretch-
ing amount based on the second stretching amount data.
[0060] The wearable measuring device may further in-
clude: a first stimulator configured to stimulate a left body
portion of the patient; and a second stimulator configured
to stimulate a right boy portion of the patient, wherein the
patient terminal may be further configured to: control the
first stimulate to operate when the left chest stretching
amount is smaller than a pre-set reference chest stretch-
ing amount, and control the second stimulator to operate
when the right chest stretching amount is smaller than
the pre-set reference chest stretching amount.
[0061] The wearable device may further include: a first
stimulator configured to stimulate a left body portion of
the patient; and a second stimulator configured to stim-
ulate a right body portion of the patient, wherein the pa-
tient terminal may be further configured to: calculate a
first difference between the left chest stretching amount
and the right chest stretching amount, control the first
stimulator to operate when the calculated first difference
is greater than a pre-set first reference value and the left
chest stretching amount is smaller than the right chest
stretching amount, and control the second stimulator to
operate when the calculated first difference is greater
than the pre-set first reference value and the right chest
stretching amount is smaller than the left chest stretching
amount.
[0062] The wearable measuring device may further in-
clude: a third stretch sensor unit configured to detect
movement of a left waist portion of the patient; a fourth
stretch sensor unit configured to detect movement of a
right waist portion of the patient; and an auxiliary near
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field communication unit configured to transmit data out-
put from the third and fourth stretch sensor units to the
patient terminal.
[0063] The third stretch sensor unit may be provided
at a portion of the object worn on the patient, which in-
teracts with the left waist portion, and a fourth stretch
sensor unit may be provided at a portion of the object
worn on the patient, which interacts with the right waist
portion.
[0064] The third and fourth stretch sensor units may
be installed at a waist band surrounding a waist portion
on clothing worn by the patient.
[0065] The third stretch sensor unit may be further con-
figured to output, to the auxiliary near field communica-
tion unit, third stretching amount data indicating a left
waist portion stretching amount by movement of the left
waist portion of the patient, and the fourth stretch sensor
unit may be further configured to output, to the auxiliary
near field communication unit, fourth stretching amount
data indicating a right waist portion stretching amount by
movement of the right waist portion of the patient.
[0066] The patient terminal may be further configured
to obtain the left waist portion stretching amount based
on the third stretching amount data, and obtain the right
waist portion stretching amount based on the fourth
stretching amount data.
[0067] The wearable measuring device may further in-
clude: a first stimulator configured to stimulate a left body
portion of the patient; and a second stimulator configured
to stimulate a right body portion of the patient, wherein
the patient terminal is further configured to: calculate a
second difference between the left waist portion stretch-
ing amount and the right waist portion stretching amount,
control the first stimulator to operate when the calculated
second difference is greater than a pre-set second ref-
erence value and the left waist portion stretching amount
is smaller than the right waist portion stretching amount,
and control the second stimulator to operate when the
calculated second difference is greater than the pre-set
second reference value and the right waist portion
stretching amount is smaller than the left waist portion
stretching amount.
[0068] The wearable measuring device may further in-
clude: a first stimulator configured to stimulate a left body
portion of the patient; and a second stimulator configured
to stimulate a right body portion of the patient, wherein
the patient terminal is further configured to: calculate a
third difference between the left chest stretching amount
the left waist portion stretching amount, control the first
stimulator to operate when the calculated third difference
is outside a pre-set reference range, calculate a fourth
difference between the right chest stretching amount and
the right waist portion stretching amount, and control the
second stimulator to operate when the calculated fourth
difference is outside the pre-set reference range.
[0069] According to one or more embodiments, an ap-
plication for executing a spine diagnosing method in-
cludes: receiving, from a wearable measuring device,

first stretching amount data indicating a left chest stretch-
ing amount of a patient and second stretching amount
data indicating a right chest stretching amount of the pa-
tient; obtaining the left and right chest stretching amounts
respectively from the first and second stretching amount
data; controlling a first stimulator of the wearable meas-
uring device to operate when the left chest stretching
amount is smaller than a pre-set reference chest stretch-
ing amount, the first simulator configured to stimulate a
left body portion of the patient; and controlling a second
stimulator of the wearable measuring device to operate
when the right chest stretching amount is smaller than
the pre-set reference chest stretching amount, the sec-
ond stimulator configured to stimulate a right body portion
of the patient.
[0070] The spine diagnosing method may further in-
clude: calculating a first difference between the left chest
stretching amount and the right chest stretching amount;
controlling the first stimulator to operate when the calcu-
lated first difference is greater than a pre-set first refer-
ence value and the left chest stretching amount is smaller
than the right chest stretching amount; and controlling
the second stimulator to operate when the calculated first
difference is greater than the pre-set first reference value
and the right chest stretching amount is smaller than the
left chest stretching amount.
[0071] The spine diagnosing method may further in-
clude: receiving, from the wearable measuring device,
third stretching amount data indicating a left waist portion
stretching amount of the patient and fourth stretching
amount data indicating a right waist portion stretching
amount of the patient; obtaining the left and right waist
portion stretching amounts respectively from the third
and fourth stretching amount data; calculating a second
difference between the left waist portion stretching
amount and the right waist portion stretching amount;
controlling the first stimulator to operate when the calcu-
lated second difference is greater than a pre-set second
reference value and the left waist portion stretching
amount is smaller than the right waist portion stretching
amount; and controlling the second stimulator to operate
when the calculated second difference is greater than
the pre-set second reference value and the right waist
portion stretching amount is smaller than the left waist
portion stretching amount.
[0072] The spine diagnosing method may further in-
clude: calculating a third difference between the left chest
stretching amount and the left waist portion stretching
amount; controlling the first stimulator to operate when
the calculated third difference is outside a pre-set refer-
ence range; calculating a fourth difference between the
right chest stretching amount and the right waist portion
stretching amount; and controlling the second stimulator
to operate when the calculated fourth difference is out-
side the pre-set reference range.
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ADVANTAGEOUS EFFECTS

[0073] The chest measuring device according to a first
embodiment of the present invention may be configured
to be attached to and detached from a body and capable
of analyzing the measured values of left and right chests
and generating a vibrating motion to a chest that needs
stimulation, thereby inducing a correct posture of a sub-
ject and simultaneously correcting an abnormal align-
ment of the spine.
[0074] The scoliosis correction system according to a
second embodiment of the present invention may include
sensor units attachable or detachable to or from the body,
while contacting the left and right ribs and the left and
right transverse processes of lumbar vertebrae of the
subject, and also includes the wearable IoT capable of
detecting the sensing values of muscles used to deter-
mine the spinal condition of the subject, thereby enabling
the subject to conveniently measure his/her spinal con-
dition alone without the help of others.
[0075] The system for remotely diagnosing spine ac-
cording to a third embodiment of the present invention is
capable of diagnosing a patient’s spine in a remote place
by processing the patient’s trunk movement data gener-
ated in the patient terminal, which is based on the raw
data collected by a wearable measuring device a patient
wears.
[0076] A wearable measuring device according to a
fourth embodiment of the present invention may enable
a subject to self-diagnose a spinal condition and enable
the subject wearing the wearable measuring device to
correct a posture based on the result of diagnosing the
spinal condition, thus eventually enabling the cognitive
therapy.

BRIEF DESCRIPTION OF THE DRAWINGS

[0077]

FIG. 1 is a flowchart of a system for measuring spinal
deformity disclosed in KR 10-1124144 (Title of In-
vention: System for Measuring Spinal Deformity);
FIG. 2 is a block diagram of system for measuring
scoliosis disclosed in KR 10-1043556 (Title of Inven-
tion: System and Method of Measuring Scoliosis);
FIG. 3 is a perspective view of a chest measuring
device according to an embodiment;
FIG. 4 is an exploded perspective view of a first sen-
sor unit of FIG. 3;
FIG. 5 is a perspective view of a housing of FIG. 4
viewed from the bottom;
FIG. 6 is a lateral cross-sectional view of FIG. 4;
FIG. 7 is a diagram for describing a pressurizing unit
included in the chest measuring device, according
to an embodiment;
FIG. 8 is a diagram illustrating a case when the first
sensor unit included in the chest measuring device
changes from a descending state to an ascending

state, according to an embodiment;
FIG. 9 is a block diagram of a control unit of the chest
measuring device of FIG. 3;
FIG. 10 is a block diagram of a vibration determiner
of FIG. 9;
FIG. 11 is a perspective view of a charging device
for charging the chest measuring device, according
to an embodiment;
FIG. 12 is a diagram of a configuration of a spine
correction system to which the chest measuring de-
vice of FIG. 3 is applied;
FIG. 13 is a block diagram of a personal terminal of
FIG. 12;
FIG. 14 is a block diagram for describing a spine
correction application of FIG. 12;
FIG. 15 is a diagram of a configuration of a scoliosis
correction system according to an embodiment;
FIG. 16 is a diagram for describing principles of ro-
tational angular breathing (RAB) using the scoliosis
correction system, according to an embodiment.
FIG. 17 is a perspective view of a wearable internet
of things (IoT) of FIG. 15;
FIG. 18 illustrates the wearable IoT of FIG. 17 being
worn on the back of a user;
FIG. 19 is a block diagram of a control unit of the
wearable IoT of FIG. 17;
FIG. 20 is a block diagram of a portable terminal of
FIG. 15;
FIG. 21 is a block diagram of a spine management
application of FIG. 17;
FIG. 22 is a block diagram of a data analyzer of FIG.
21;
FIG. 23 is a block diagram of a vibration determiner
of FIG. 21;
FIG. 24 is a diagram for describing processes of re-
motely diagnosing the spine of a patient by using a
system for remotely diagnosing spine according to
an embodiment;
FIG. 25 is a block diagram of a system for remotely
diagnosing spine according to an embodiment;
FIG. 26 is a block diagram of a wearable measuring
device according to an embodiment;
FIG. 27 is a diagram of the wearable measuring de-
vice being worn on a patient, according to an em-
bodiment;
FIG. 28 is a diagram for describing processes of gen-
erating trunk movement data of a patient by using a
sensor unit, according to an embodiment;
FIG. 29 is a flowchart of a method of generating di-
agnostic data about a patient, according to an em-
bodiment;
FIG. 30 is a diagram for describing processes of cal-
culating a first vector, according to an embodiment;
FIG. 31 is a flowchart of a method of controlling a
wearable measuring device to stimulate a patient,
according to an embodiment;
FIG. 32 is a flowchart of a method of generating di-
agnostic data about a patient, according to another

15 16 



EP 3 581 095 A2

10

5

10

15

20

25

30

35

40

45

50

55

embodiment;
FIG. 33 is a diagram for describing processes of cal-
culating a second vector, according to an embodi-
ment;
FIG. 34 is a flowchart of a method of controlling a
wearable measuring device to stimulate a patient,
according to another embodiment;
FIG. 35 is a diagram of a wearable measuring device
being worn on a patient, according to an embodi-
ment;
FIG. 36 is a flowchart of a method of generating di-
agnostic data about a patient, according to another
embodiment;
FIG. 37 is a flowchart of a method of controlling a
wearable measuring device to stimulate a patient,
according to another embodiment;
FIG. 38 is a flowchart of a method of generating di-
agnostic data about a patient, according to another
embodiment;
FIG. 39 is a flowchart of a method of controlling a
wearable measuring device to stimulate a patient,
according to another embodiment;
FIG. 40 is a block diagram of a patient terminal ac-
cording to an embodiment;
FIG. 41 is a flowchart of a method of providing spine
health state data to a patient by measuring a posture
of the patient, according to an embodiment;
FIGS. 42 through 44 illustrate a patient terminal pro-
viding spine health state data to a patient by meas-
uring a posture of the patient, according to an em-
bodiment;
FIG. 45 illustrates spine health state instruction data
stored in a memory, according to an embodiment;
FIG. 46 is a flowchart of a method, performed by a
patient terminal, of controlling a wearable measuring
device, according to an embodiment;
FIGS. 47 and 48 illustrate screens of a patient ter-
minal receiving information for controlling a wearable
measuring device from a patient, according to an
embodiment;
FIG. 49 is a flowchart of a method of calculating a
spine score of a patient, according to an embodi-
ment;
FIG. 50 is a flowchart of a method of calculating a
spine score of a patient based on lung capacity data
and trunk asymmetry data of the patient, according
to an embodiment;
FIG. 51 illustrates a screen in which a calculated
spine score is provided to a patient, according to an
embodiment;
FIGS. 52 and 53 are respectively a rear view and a
front view of a patient wearing a wearable measuring
device, according to an embodiment;
FIG. 54 is a flowchart of a spine diagnosing method
performed by a patient terminal, according to an em-
bodiment;
FIG. 55 is a flowchart of a spine diagnosing method
performed by a patient terminal, according to another

embodiment;
FIGS. 56 and 57 are respectively a rear view and a
front view of a patient wearing a wearable measuring
device, according to another embodiment;
FIG. 58 is a flowchart of a spine diagnosing method
performed by a patient terminal, according to another
embodiment; and
FIG. 59 is a flowchart of a spine diagnosing method
performed by a patient terminal, according to another
embodiment.

BEST MODE

[0078] Reference will now be made in detail to embod-
iments, examples of which are illustrated in the accom-
panying drawings, wherein like reference numerals refer
to like elements throughout. In this regard, the present
embodiments may have different forms and should not
be construed as being limited to the descriptions set forth
herein. Accordingly, the embodiments are merely de-
scribed below, by referring to the figures, to explain as-
pects of the present description.
[0079] Hereinafter, a wearable chest measuring de-
vice 1 according to an embodiment will be described with
reference to FIGS. 3 through 14.
[0080] The wearable chest measuring device 1 ac-
cording to an embodiment measures displacement val-
ues of left and right chests of a body of a subject 10 and
then determines normality of spinal alignment of the left
and right chests by analyzing the measured displace-
ment values, and detects vibration depth and intensity
according to the displacement values of one of the left
and right chests, which is determined to be abnormal,
and then vibrates a vibrator based on the vibration depth
and intensity to activate inactivated muscles and induce
symmetric respiration of the left and right chests and ab-
dominal respiration, such that the spine is aligned upright
and at the same time, the abnormally aligned spine is
corrected through the symmetric respiration and the ab-
dominal respiration and the activation of the muscles.
[0081] In other words, the wearable chest measuring
device 1 is an apparatus for providing not only a function
of measuring the spinal alignment of the subject 10 by
using sensors, but also a function of correcting the ab-
normally aligned spine by stimulating the inactivated
muscles of the subject 10 using the Schroth theory wide-
ly-known as a scoliosis treatment.
[0082] As shown in FIG. 3, the wearable chest meas-
uring device 1 includes first and second sensor units 5
and 6 measuring the displacement values of the left and
right chests, a control unit 3 controlling and managing
the first and second sensor units 5 and 6, and a detaching
unit 7 combined to the first and second sensor units 5
and 6 and attaching or detaching the first and second
sensor units 5 and 6 to or from the body of the subject 10.
[0083] The detaching unit 6 has a strap form having
elasticity, and is combined to and supports the control
unit 3 and the first and second sensor units 5 and 6. Here,
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the first and second sensor units 5 and 6 are combined
to the detaching unit 7 in a manner that the first and sec-
ond sensor units 5 and 6 are spaced apart from each
other, and the control unit 3 is combined to the detaching
unit 7 between the first and second sensor units 5 and
6. Accordingly, when the detaching unit 7 is attached to
the body of the subject 10, the first and second sensor
units 5 and 6 are disposed at locations respectively cor-
responding to the left and right chests, and the control
unit 3 is disposed at a location adjacent to the center of
the chest.
[0084] Also, the detaching unit 7 may have the strap
form, wherein Velcro (not shown) for mutual detachment
may be formed at two ends.
[0085] Here, in FIG. 3, the detaching unit 7 simply has
the strap form, but alternatively, the detaching unit 7 may
be configured in any one of well-known various forms
and methods, such as a brassiere, so as to be attached
or detached to or from the body.
[0086] The first and second sensor units 5 and 6 are
combined to the detaching unit 7 while being spaced
apart from each other such as to be disposed respectively
at the left and right chests of the body of the subject 10
when attached to the body of the subject 10. Accordingly,
the first and second sensor units 5 and 6 detect the dis-
placement values of the left and right chests according
to respiration of the subject 10.
[0087] In detail, the first and second sensor units 5 and
6 are attached between the seventh and ninth ribs of the
left and right chests of the subject 10.
[0088] Also, the first and second sensor units 5 and 6
input the detected displacement values to the control unit
3.
[0089] FIG. 4 is an exploded perspective view of the
first sensor unit 5 of FIG. 3, FIG. 5 is a perspective view
of a housing 51 of FIG. 4 viewed from the bottom, and
FIG. 6 is a lateral cross-sectional view of FIG. 4.
[0090] As shown in FIGS. 4 through 6, the first sensor
unit 5 includes the housing 51 having a space therein as
the top is opened, a printed circuit board (PCB) 53 pro-
vided inside the housing 51, a case 55 combined to the
housing 51 to seal a top opening ofthe housing 51, and
a pressurizing unit 57 provided between the housing 51
and the PCB 53.
[0091] Here, the first sensor unit 5 is attached to the
body of the subject 10 such that the case 55 contacts a
chest.
[0092] The housing 51 has a disk shape with an
opened top, and in detail, includes a bottom plate 511
having a disk shape and a side plate 513 perpendicularly
connected to the bottom plate 511 at a location spaced
apart inward from an outer circumference of the bottom
plate 511.
[0093] Also, a protruding portion 5131 having an outer
diameter expanding in a stepped manner is formed on
an outer surface of the side plate 513 at a location spaced
upward from the bottom portion of the side plate 513,
wherein the protruding portion 5131 extends along an

arc of the side plate 513.
[0094] Also, a clip 515 is provided on an outer surface
of the bottom plate 511 having the disk shape, wherein
the clip 515 is configured to be attached to or detached
from the detaching unit 7 such that the first sensor unit
5 is attached to or detached from the detaching unit 7 via
manipulation of the clip 515.
[0095] The PCB 53 includes an electric circuit and elec-
tric devices performing certain functions and operations
of the first sensor unit 5, a power supply unit supplying
driving power to the electric circuit and electronic devices,
and a power storage unit charging or discharging charg-
ing power.
[0096] Also, the PCB 53 is configured to ascend or
descend inside the housing 51 along the pressurizing
unit 57 by being bolted to the pressurizing unit 57.
[0097] Also, a vibrator 531 is provided at one surface
of the PCB 53, which faces the case 55, during assembly.
Here, the vibrator 531 generates vibrating motion accord-
ing to control of the control unit 3 to perform a function
of dynamically correcting the abnormally aligned spine
by simulating inactivated muscles of a chest.
[0098] Also, the vibrator 531 is provided such that an
end of the vibrator 531 contacts the case 55. Accordingly,
vibrating motion of the vibrator 531 is transmitted from
the vibrator 531 to muscles of the chest through the case
55 and the body contacting the case 55, and thus the
abnormally aligned spine is corrected as inactivated mus-
cles of the chest is activated by the vibrating motion.
[0099] In other words, the vibrator 531 generates the
vibrating motion when respiration is performed while the
muscles of the chest are inactivated due to the abnor-
mally aligned spine or an incorrect posture of the subject
10 and thus the chest does not smoothly expand and
contract, thereby providing 1) a function of enabling the
subject 10 to recognize that his/her posture and respira-
tion are not normal through the vibrating motion and 2)
a function of correcting the abnormally aligned spine by
stimulating and activating the inactivated muscles of the
chest through the vibrating motion to induce normal res-
piration
[0100] Also, although not illustrated in FIG. 4, the PCB
53 may include, on one surface, a gyrosensor, an accel-
eration sensor, and a geomagnetic sensor.
[0101] The acceleration sensor is a triaxial accelera-
tion sensor and detects a velocity displacement vector
per unit time. In other words, the acceleration sensor de-
tects dynamic force, such as acceleration, vibration, and
an impact.
[0102] Also, the acceleration sensor detects an accel-
eration vector with respect to 3 axes generated along X-,
Y-, and Z-axes perpendicular to each other, based on
gravitational acceleration.
[0103] Accordingly, the acceleration sensor detects
the acceleration vector of the X-axis, the acceleration
vector of the Y-axis, and the acceleration vector of the
Z-axis.
[0104] The gyrosensor is a triaxial gyrosensor and de-
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tects rotational inertia by detecting an angular speed.
[0105] Also, the gyrosensor may detect an angular
speed vector value, in which an object rotates in unit time
in each direction of the X-, Y-, and Z-axes. Here, rotation
with respect to the X-axis is referred to as roll, rotation
with respect to the Y-axis is referred to as pitch, and ro-
tation with respect to the Z-axis is referred to as yaw.
[0106] Accordingly, the gyrosensor detects an angular
speed vector of the X-axis, an angular speed vector of
the Y-axis, and an angular speed vector of the Z-axis.
[0107] The geomagnetic sensor detects geomagnet-
ism of the left and right chests.
[0108] Since the acceleration sensor, the gyrosensor,
and the geomagnetic sensor are widely used in various
detecting apparatuses, details thereof are not provided
herein.
[0109] However, in the present disclosure, the first sen-
sor unit 51 contacts and is attached to the body corre-
sponding to the chest so as to detect movement of the
chest of the subject 10 according to respiration, with re-
spect to the three axes.
[0110] Referring back to FIGS. 4 and 5, the case 55
includes a disk portion 551 having a disk shape and a
side portion 553 perpendicularly connected to an outer
circumference of the disk portion 551. Here, the side por-
tion 553 has an outer diameter larger than that of the side
plate 513 of the housing 51 such that the side plate 513
of the housing 51 is inserted into the side portion 553
during assembly.
[0111] Also, the side portion 553 includes an engaging
portion 5531 protruding inward on an inner circumference
adjacent to the bottom portion of the side portion 553 and
extending along the arc. Here, the engaging portion 5531
has an inner diameter that is the same as the outer di-
ameter of the side plate 513 of the housing 51 such that
the inner end of the engaging portion 5531 is engaged
with the outer circumference of the side plate 513 of the
housing during assembly.
[0112] The side plate 513 of the housing 51 is inserted
into the side portion 553 of the case 55 configured as
such, during assembly. Here, the engaging portion 5531
of the side portion 553 of the case 55 has the inner di-
ameter that is the same as the outer diameter of the side
plate 513 of the housing 51, and thus the engaging por-
tion 5531 of the side portion 553 is configured to be
blocked by the protruding portion 5131 of the housing 51
but to be assembled or disassembled via forced fit.
[0113] Also, when assembly of the housing 51 and the
case 55 is completed, the outer circumference of the side
plate 513 of the housing 51 and the inner circumference
of the side portion 553 of the case 55 are spaced apart
from each other such that the case 55 is combined to the
housing 51 while being slidable in a vertical direction.
[0114] Also, the case 55 is attached to the body of the
subject 10 such that the front surface of the case 55 con-
tacts the body, in detail, the body corresponding to the
chest of the subject 10.
[0115] Also, a power supply button 5511 for turning on

or off power and a terminal 5513 for receiving charging
power from a charging device 900 of FIG. 11 described
below are provided on a front surface of the disk portion
551 of the case 55.
[0116] The bottom of the pressurizing unit 57 is com-
bined to the bottom plate 511 of the housing 51, and the
top of the pressurizing unit 57 is combined to the PCB 53.
[0117] Also, the pressurizing unit 57 is configured to
raise or lower the PCB 53 according to control of the
control unit 3.
[0118] In other words, when the PCB 53 ascends by
the pressurizing unit 57, the vibrator 531 provided in the
PCB 53 also ascends, and accordingly, the case 55 pres-
surized upward by the vibrator 531 also ascends, and
thus the subject 10 receives stronger vibrating motion
than when the case 55 does not ascend.
[0119] Here, any one of various well-known technolo-
gies and configurations for raising or lowering a particular
element may be applied to the pressurizing unit 57, as
will be described with reference to FIG. 7.
[0120] FIG. 7 is a diagram for describing the pressu-
rizing unit 57 included in the chest measuring device 1,
according to an embodiment.
[0121] As shown in FIG. 7, the pressurizing unit 57
includes a cylinder 573 provided at the bottom plate 511
of the housing 51, and a fixed plate 571 having a board
shape, having a top surface on which the PCB 53 is
mounted, and having a bottom surface to which a rod
5731 of the cylinder 573 is combined.
[0122] Also, as widely known, the cylinder 573 is con-
figured such that the rod 5731 may linearly reciprocate
in an up-and-down direction. Here, the fixed plate 571 is
combined to an end of the rod 5731, and the PCB 53 is
provided on the top surface of the fixed plate 571 such
that ascending and descending movement of the rod
5731 is transmitted from the fixed plate 571 to the disk
portion 551 of the case 55 through the PCB 53 and the
vibrator 531, and thus the case 55 ascends or descend
based on the movement of the rod 5731.
[0123] Since the second sensor unit 6 has the same
configuration as the first sensor unit 5, details thereof are
not provided again.
[0124] FIG. 8 is a diagram illustrating a case when the
first sensor unit 5 changes from a descending state to an
ascending state, according to an embodiment.
[0125] As shown in the first sensor unit 5 of FIG. 8, the
case 55 is disposed in a direction -A away from the body
of the subject 10 when the rod 5731 of the cylinder 573
of the pressurizing unit 57 is retracted.
[0126] At this time, when the rod 5731 of the cylinder
573 of the pressurizing unit 57 is drawn out, the PCB 53
and the vibrator 531 move together in a direction A to-
wards the body according to the linear movement of the
rod 5731, and the case 55 is moved in the direction A
towards the body by the vibrator 531 contacting the disk
portion 551.
[0127] Here, since the inner circumference of the side
portion 553 is spaced apart from the side plate 513 of
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the housing 51, the case 55 moves in the direction A
towards the body, and when such movement continues,
the engaging portion 5531 of the side portion 553 of the
case 55 is caught by the protruding portion 5131 of the
side plate 513 of the housing 51 and is restricted from
moving.
[0128] Also, when the vibrator 531 vibrates while the
first sensor unit 5 is ascended (moved in the direction A
towards the body), the subject 10 receives larger stimu-
lation at the same vibration intensity compared to when
the pressurizing unit 57 is descended.
[0129] Also, unlike the first sensor unit 5 shown in FIG.
8, when the rod 5731 of the cylinder 573 of the pressu-
rizing unit 57 is drawn out, the case 55 is disposed in the
direction A towards the body of the subject 10.
[0130] At this time, when the rod 5731 of the cylinder
573 of the pressurizing unit 57 is retracted, force sup-
porting the case 55 is lost and accordingly, the case 55
receives force from the body according to elasticity of the
detaching unit 7 described above.
[0131] Here, since the inner circumference of the side
portion 553 is spaced apart from the side plate 513 of
the housing 51, when the case 55 is pressurized by the
body, the case 55 moves in the direction -A away from
the body.
[0132] Also, when the vibrator 531 vibrates while the
first sensor unit 5 is descended (moved in the direction
-A away from the body), the subject 10 receives smaller
stimulation at the same vibration intensity compared to
when the pressurizing unit 57 is ascended.
[0133] In the wearable chest measuring device 1 ac-
cording to an embodiment, the first and second sensor
units 5 and 6 are respectively provided at the left and
right chests of the body of the subject 10, and the gyro-
sensor, the acceleration sensor, and the geometric sen-
sor of each of the first and second sensor units 5 and 6
detect and input, to the control unit 3, speed vectors with
respect to three axes of the left and right chests.
[0134] Here, the control unit 3 analyzes and processes
data input from the first and second sensor units 5 and
6 to determine whether the vibrator 531 of each of the
first and second sensor units 5 and 6 is driven and de-
termine elevation displacement of the pressurizing unit
57, and outputs determined control values to the first and
second sensor units 5 and 6.
[0135] FIG. 9 is a block diagram of the control unit 3
of the wearable chest measuring device 1 of FIG. 3.
[0136] As shown in FIG. 9, the control unit 3 of the
wearable chest measuring device 1 includes a controller
31, a memory 32, an input/output (I/O) unit 33, a com-
munication interface unit 34, a first sensor unit processor
35, a second sensor unit processor 36, a vibration deter-
miner 37, and a raised height detector 38.
[0137] Here, for convenience of description, it is de-
scribed that the control unit 3 of the wearable chest meas-
uring device 1 performs an operation of analyzing and
processing detected data measured by the first and sec-
ond sensor units 5 and 6, an operation of determining

vibration, and an operation of determining a raised height
of the pressurizing unit 57, but it would be obvious to one
of ordinary skill in the art that the control unit 3 may be
simply configured to externally transmit the detected data
received from the first and second sensor units 5 and 6,
and an external controller and a local server perform the
above operations.
[0138] The controller 31 is an operating system (OS)
of the control unit 3, and controls and manages the mem-
ory 32, the I/O unit 33, the communication interface unit
34, the first sensor unit processor 35, the second sensor
unit processor 36, the vibration determiner 37, and the
raised height detector 38.
[0139] Also, upon receiving data from the first and sec-
ond sensor units 5 and 6 through the I/O unit 33, the
controller 31 inputs the data received from the first sensor
unit 5 to the first sensor unit processor 35 and inputs the
data received from the second sensor unit 6 to the second
sensor unit processor 36.
[0140] Also, the controller 31 inputs, to the vibration
determiner 37, 3-axis acceleration values, angular speed
values, and geomagnetic information of the first sensor
unit 5 detected by the first sensor unit processor 35, and
inputs, to the vibration determiner 37, 3-axis acceleration
values, angular speed values, and geomagnetic informa-
tion of the second sensor unit 6 detected by the second
sensor unit processor 36.
[0141] Also, when the vibration determiner 37 deter-
mines that the first or second sensor unit 5 or 6 needs to
vibrate, the controller 31 inputs, to the raised height de-
tector 38, the 3-axis acceleration values, the angular
speed values, and the geomagnetic information of the
first and second sensor units 5 and 6 detected by the first
and second sensor unit processors 35 and 36.
[0142] Also, when the raised height detector 38 deter-
mines a raised height of the pressurizing unit 57, the con-
troller 31 controls the I/O unit 33 to output control data
to the one of the first and second sensor units 5 and 6,
which is determined that vibration is needed. Here, the
control data contains the raised height determined by the
raised height detector 38 and a signal for vibrating the
vibrator 531.
[0143] The memory 32 stores identification (ID) infor-
mation of the first and second sensor units 5 and 6.
[0144] Also, the memory 32 stores the 3-axis acceler-
ation values, the angular speed values, and the geomag-
netic information detected by the first sensor unit proc-
essor 35.
[0145] Also, the memory 32 stores the 3-axis acceler-
ation values, the angular speed values, and the geomag-
netic information detected by the second sensor unit
processor 36.
[0146] Also, the memory 32 stores a pre-set volume
detection algorithm. Here, the pre-set volume detection
algorithm is an algorithm for detecting volume of a chest
by using 3-axis acceleration values, angular speed val-
ues, and geomagnetic information.
[0147] Also, the memory 32 stores a reference table.
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Here, the reference table is defined by data to which a
raised height of the pressurizing unit 57 is matched ac-
cording to exhalation volume information of a chest.
[0148] The I/O unit 33 receives or transmits data from
or to the first and second sensor units 5 and 6.
[0149] The communication interface unit 34 accesses
a communication network to communicate with an exter-
nal terminal and a server.
[0150] The first sensor unit processor 35 analyzes the
detected data of the first sensor unit 5 received through
the I/O unit 33 to detect angular speed values of the X-,
Y-, and Z-axes measured by the gyrosensor of the first
sensor unit 5, acceleration values of the X-, Y-, and Z-
axes measured by the acceleration sensor of the first
sensor unit 5, and geomagnetic values measured by the
geomagnetic sensor of the first sensor unit 5.
[0151] The second sensor unit processor 36 analyzes
the detected data of the second sensor unit 6 received
through the I/O unit 33 to detect angular speed values of
the X-, Y-, and Z-axes measured by the gyrosensor of
the second sensor unit 6, acceleration values of the X-,
Y-, and Z-axes measured by the acceleration sensor of
the second sensor unit 6, and geomagnetic values meas-
ured by the geomagnetic sensor of the second sensor
unit 6.
[0152] Also, data detected by the first and second sen-
sor unit processors 35 and 36 is input to the vibration
determiner 37 according to control of the controller 31.
[0153] FIG. 10 is a block diagram of the vibration de-
terminer 37 of FIG. 9.
[0154] As shown in FIG. 10, the vibration determiner
37 includes a left data detecting module 371, a right data
detecting module 372, a first determining module 373, a
second determining module 374, and a third determining
module 375.
[0155] The left data detecting module 371 analyzes
data detected by the first sensor unit processor 35 by
using a pre-set volume detection algorithm to detect 1)
inhalation volume information V1 of a left chest, 2) exha-
lation volume information V2 of the left chest, and 3) vol-
ume displacement value ΔV of the left chest during inha-
lation and exhalation.
[0156] Here, the pre-set volume detection algorithm is
an algorithm for detecting volume of a chest by using 3-
axis acceleration values, angular speed values, and ge-
omagnetic information.
[0157] Hereinafter, data detected by the left data de-
tecting module 371 will be referred to as left data.
[0158] The right data detecting module 372 analyzes
data detected by the second sensor unit processor 36
by using the pre-set volume detection algorithm to detect
1) inhalation volume information V1’ of a right chest, 2)
exhalation volume information V2’ of the right chest, and
3) volume displacement value ΔV’ of the right chest dur-
ing inhalation and exhalation.
[0159] Hereinafter, data detected by the right data de-
tecting module 372 will be referred to as right data.
[0160] The first determining module 373 compares the

volume displacement value ΔV of the left chest detected
by the left data detecting module 371 with a first threshold
value TH1. Here, the first threshold value TH1 is defined
as a smallest value of a volume displacement value dur-
ing inhalation and exhalation of a chest of which respi-
ration is determined to be normal.
[0161] In other words, when the volume displacement
value ΔV of the left chest is smaller than the first threshold
value TH1, the first determining module 373 determines
that the respiration of the left chest is not normal, and
determines that inactivated muscles of the left chest
needs to be stimulated via vibration of the first sensor
unit 5.
[0162] The second determining module 374 compares
the volume displacement value ΔV’ of the right chest de-
tected by the right data detecting module 372 with the
first threshold value TH1 described above.
[0163] In other words, when the volume displacement
value ΔV’ of the right chest is smaller than the first thresh-
old value TH1, the second determining module 374 de-
termines that the respiration of the right chest is not nor-
mal, and determines that inactivated muscles of the right
chest needs to be stimulated via vibration of the second
sensor unit 6.
[0164] The third determining module 375 calculates a
difference D between the inhalation volume information
V1 of the left chest detected by the left data detecting
module 371 and the inhalation volume information V1’ of
the right chest detected by the right data detecting mod-
ule 372.
[0165] Also, the third determining module 375 com-
pares the calculated difference D with a second threshold
value TH2.
[0166] Here, the second threshold value TH2 is defined
as a largest difference between the inhalation volume
information V1 of the left chest and the inhalation volume
information V1’ of the right chests during normal respi-
ration.
[0167] In other words, when the difference D is equal
to or greater than the second threshold value TH2, the
third determining module 375 determines that respiration
of the left or right chest is not normal, in detail, determines
that respiration of a chest having smaller inhalation vol-
ume information from among the left and right chests is
not normal, and determines that inactivated muscles of
the chest needs to be stimulated through vibration of a
sensor unit corresponding to the chest of which respira-
tion is not normal.
[0168] The raised height detector 38 is driven when
the vibration determiner 37 of FIG. 10 described above
determines that at least one of the first and second sensor
units 5 and 6 needs to vibrate.
[0169] Also, the raised height detector 38 search the
reference table stored in the memory 32 to detect a raised
height H corresponding to the exhalation volume infor-
mation V2 or V2’ corresponding to a sensor unit deter-
mined that vibration is needed.
[0170] Here, the reference table is defined by data to
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which a raised height of the pressurizing unit 57 is
matched according to exhalation volume information of
a chest.
[0171] Also, when the raised height detector 38 detects
the raised height H, the controller 31 outputs control data
including information about the raised height H and the
signal for vibrating the vibrator 531 to the corresponding
sensor unit through the I/O unit 33. Upon receiving the
control data from the controller 31, the corresponding
sensor unit controls a raised height of the pressurizing
unit 57 based on the raised height H and then generates
vibrating motion of the vibrator 531 such that 1) the sub-
ject 10 recognizes, through vibration of the vibrator 531,
that his/her respiration or posture is not normal and 2)
the chest receives the vibrating motion having intensity
suitable to a state of the chest and stimulating inactivated
muscles of the chest, thereby aligning the abnormally
aligned spine upright.
[0172] FIG. 11 is a perspective view of the charging
device 900 for charging the wearable chest measuring
device 1, according to an embodiment.
[0173] As shown in FIG. 11, the first and second sensor
units 5 and 6 of the wearable chest measuring device 1
receive power from the charging device 900 when mount-
ed on the charging device 900, and the received power
is charged in a power storage unit (not shown).
[0174] The charging device 900 includes accommo-
dating grooves 901 where the first and second sensor
units 5 and 6 are respectively accommodated, and charg-
ing pins 903 for supplying charging power by being in-
serted into the terminals 5513 of the first and second
units 5 and 6 are provided on the bottom surface of the
accommodating grooves 901.
[0175] For convenience of description, it is described
that the charging device 900 has a shape and configu-
ration shown in FIG. 11, but the shape and configuration
of the charging device 900 are not limited thereto, and
may vary as long as power is supplied to a sensor unit.
[0176] FIG. 12 is a diagram of a configuration of a spine
correction system 300 to which the wearable chest meas-
uring device 1 of FIG. 3 is applied.
[0177] The spine correction system 300 of FIG. 12 in-
cludes: the wearable chest measuring device 1 according
to an embodiment described above with reference to
FIGS. 3 through 10; a personal terminal 310 where a
spine correction application 320 is installed, wherein the
spine correction application 320 is an application pro-
gram that receives the left data and the right data from
the wearable chest measuring device 1 and provides re-
sponse data by processing and analyzing the left data
and the right data according to a user’s request; medical
staff terminals 330 that are terminals owned by medical
staffs and perform remote treatment by connecting to the
personal terminal 310 according to a request of the spine
correction application 320; a short-range wireless com-
munication (SWC) network 340 supporting data commu-
nication between the wearable chest measuring device
1 and the personal terminal 310; and a communication

network 350 providing data movement paths between
the personal terminal 310 and the medical staff terminals
330.
[0178] The communication network 350 provides data
movement paths between the personal terminal 310 and
the medical staff terminals 330, and in detail, may include
a wired/wireless network such as a wide area network
(WAN), or a mobile communication network.
[0179] The SWC network 340 provides a data move-
ment path between the wearable chest measuring device
1 and the personal terminal 310, and in detail, may in-
clude Wi-Fi, Bluetooth, Zigbee, or a wired cable.
[0180] FIG. 13 is a block diagram of the personal ter-
minal 310 of FIG. 12.
[0181] The personal terminal 310 is a terminal owned
by the subject 10, and in detail, may be a desktop com-
puter, a laptop computer, or a smart phone. For conven-
ience of description, it is described that the personal ter-
minal 310 is a smart phone.
[0182] Also, as shown in FIG. 13, the personal terminal
310 includes: a monitor 311 commonly included in a
smart phone and displaying content; a communication
interface unit 312 supporting data communication with
the medical staff terminal 330 or the wearable chest
measuring device 1 by accessing the communication net-
work 350 or the SWC network 340; an input unit 313
receiving a character or a symbol from a user; a controller
314 operating as an OS of the personal terminal 310 to
control a control target; a global positioning system
(GPS) unit 315 calculating a location of the personal ter-
minal 310 by using a signal received from a GPS satellite;
and an application manger 316 managing and controlling
the spine correction application 320 of FIG. 14 described
below.
[0183] FIG. 14 is a block diagram for describing the
spine correction application 320 of FIG. 12.
[0184] The spine correction application 320 is an ap-
plication program installed in the personal terminal 310.
[0185] Also, the spine correction application 320 in-
cludes: an I/O module 3211 receiving or transmitting data
from or to the personal terminal 310; an interface man-
aging module 3221 managing a pre-set graphic user in-
terface (GUI); a treatment determining module 3231 de-
termining whether to treat the subject 10 by analyzing
the left data and the right data received from the wearable
chest measuring device 1 through the personal terminal
310 and the I/O module 3211; a warning data generating
module 3241 displaying warning data on the personal
terminal 310 when the treatment determining module
3231 determines that the subject 10 needs to be treated;
a statistics module 3251 generating statistic data per pre-
set category by using the left data and the right data re-
ceived from the wearable chest measuring device 1 dur-
ing a pre-set cycle T; a camera driving module 3261 driv-
ing a camera of the personal terminal 310 by being driven
when the warning data generating module 3241 gener-
ates the warning data; a medical staff search and con-
nection requesting module 3271 requesting the medical
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staff terminal 330 located within a threshold range for
connection by comparing location information of the per-
sonal terminal 310 and pre-set location information of the
medical staff terminal 330, by being driven when the
warning data generating module 3241 generates the
warning data; a relay module 3281 relaying a video call
between the medical staff terminal 330 and the personal
terminal 310 connected to each other by the medical staff
search and connection requesting module 3271; and a
health managing module 3291 managing schedules,
such as dates related to chest measurement of the sub-
ject 10 and treatment dates with a medical staff.
[0186] Hereinafter, a scoliosis correction system 30
according to an embodiment will be described with ref-
erence to FIGS. 15 through 23.
[0187] FIG. 15 is a diagram of a configuration of the
scoliosis correction system 3- according to an embodi-
ment.
[0188] The scoliosis correction system 30 according
to an embodiment is used to, by using a wearable IoT 11
attached to or detached from a body of the subject 10,
1) correct the abnormally aligned spine by vibrating (stim-
ulating) the inactivated muscles and 2) effectively correct
scoliosis without the subject 10 having to visit a profes-
sional organization by providing information about rota-
tional angular breathing (RAB) and a training posture cor-
responding to a respiration pattern and a spinal alignment
state of the subject 10, based on sensing values of mus-
cles corresponding to left and right ribs and left and right
transverse processes of lumbar vertebrae according to
respiration of the subject 10.
[0189] Also, as shown in FIG. 15, the scoliosis correc-
tion system 30 includes the wearable IoT 11, a manage-
ment server 3310, a portable terminal 3110, a spine man-
agement application 3210, an expert terminal 3510, a
communication network 3710, and an SWC network
3910.
[0190] The communication network 3710 provides da-
ta movement paths between the portable terminal 3110,
the management server 3310, and the expert terminal
3510, and in detail, may include a wired/wireless network,
such as WAN, a mobile communication network, or long-
term evolution (LTE).
[0191] The SWC network 3910 supports data commu-
nication of the wearable IoT 11 and the portable terminal
3110 connected to the SWC network 3910, and in detail,
may include Wi-Fi, Bluetooth, Zigbee, or a wired cable.
[0192] The portable terminal 3110 is a digital terminal
owned by a user (the subject 10) who is to receive a spine
correction service.
[0193] Also, the portable terminal 3110 supports con-
nection with the communication network 3710 and the
SWC network 3910, and in detail, may be a desktop com-
puter, a laptop computer, or a smart phone, and for ex-
ample, may be a smart phone.
[0194] Also, the spine management application 3210
is stored in the portable terminal 3110.
[0195] Also, upon receiving a sensing value from the

wearable IoT 11 through the SWC network 3910, the
portable terminal 3110 transmits the received sensing
value to the spine management application 3210. Here,
the spine management application 3210 1) detects mo-
tion vectors of muscles of the subject 10 (muscles cor-
responding to the left and right ribs and left and right
transverse processes of lumbar vertebrae) by analyzing
sensing values input by using a pre-set analysis algo-
rithm, 2) detects activity of each muscle by analyzing the
detected motion vectors by using a pre-set activity meas-
uring algorithm and determines whether to vibrate each
muscles based on the detected activity, and 3) when
there is a muscle that needs to be vibrated, detects vi-
bration information (a vibration depth and intensity) cor-
responding to a motion vector of the corresponding mus-
cle.
[0196] Also, the portable terminal 3110 transmits infor-
mation about the motion vector of each muscle to the
management server 3310 through the communication
network 3710, according to control of the spine manage-
ment application 3210. Here, the management server
3310 detects the respiration pattern and the spinal align-
ment state of the subject 10 by analyzing the received
motion vector of each muscle by using a pre-set respi-
ration pattern and spinal alignment state detection algo-
rithm, and detects and provides, to the subject 10, opti-
mum RAB and training posture corresponding to the de-
tected respiration pattern and spinal alignment state.
[0197] Also, the portable terminal 3110 transmits the
detected vibration information to the wearable IoT 11
through the SWC network 3910 according to control of
the spine management application 3210. Here, the wear-
able IoT 11 is configured to vibrate a sensor unit of the
corresponding muscle based on the vibration information
received from the portable terminal 3110, such that the
inactivated muscles are stimulated by vibration and the
abnormally aligned spine is corrected.
[0198] Also, upon receiving information about the op-
timum RAB and training posture from the management
server 3310, the portable terminal 3110 inputs the infor-
mation about the optimum RAB and training posture to
the spine management application 3210. Here, upon de-
tecting the information about the optimum RAB and train-
ing posture corresponding to the respiration pattern and
the spinal alignment state of the subject 10, the manage-
ment server 3310 generates and transmits, to the port-
able terminal 3110, a correction information interface,
i.e., a GUI displaying the optimum RAB and training pos-
ture.
[0199] In other words, the subject 10 may not only au-
tomatically correct the abnormally aligned spine as the
inactivated muscles are vibrated by the wearable IoT 11,
but also correct symptoms of scoliosis, such as Rippen-
tal, Rippenberg, Lendental, and Lendenberg, via steady
RAB and training by receiving the information about the
optimum RAB and training posture corresponding to
his/her respiration pattern and the spinal alignment state.
[0200] FIG. 16 is a diagram for describing principles of
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RAB using the scoliosis correction system 30, according
to an embodiment.
[0201] Referring to RAB shown in FIG. 16, RAB is a
basic concept of the Schroth theory, and is defined as a
respiration pattern in which, by pushing respiration be-
hind the back that is pressed as the body is narrowed
during respiration and contracting the protruding back,
respiration is balanced such that a contracted body part
is expanded while a relaxed body part is not expanded.
[0202] Here, Rippental 610 is a part where ribs are
concave, Rippenberg 620 is a part where ribs are convex,
Lendental 640 is a part where transverse processes of
lumbar vertebrae are concave, and Lendenberg 630 is
a part where transverse processes of lumbar vertebrae
are convex.
[0203] Referring back to FIG. 15, the wearable IoT 11
is configured to be attachable to or detachable from the
back of the subject 10.
[0204] Also, the wearable IoT 11 includes four sensor
units. Here, each sensor unit includes a gyrosensor, an
acceleration sensor, and a geomagnetic sensor, and is
configured to contact the back of the subject 10, in detail,
each of muscles corresponding to the left and right ribs
and the left and right transverse processes of lumbar
vertebrae to detect sensing values (acceleration, an an-
gular speed, and geomagnetism) of the each muscles.
[0205] Also, the wearable IoT 11 transmits the sensing
values of the each muscle detected by the sensor units
to the portable terminal 3110 through the SWC network
3910, and the portable terminal 3110 transmits the sens-
ing values received from the wearable IoT 11 to the spine
management application 3210.
[0206] Also, the sensor units of the wearable IoT 11
include a vibrator. Here, the vibrator is configured such
that a protruding length and vibration intensity are ad-
justable. Accordingly, upon receiving the vibration infor-
mation (the vibration depth and intensity) through the
portable terminal 3110 according to control of the spine
management application 3210, the wearable IoT 11 vi-
brates the vibrator of the sensor unit according to the
received vibration depth and intensity such that the inac-
tivated muscles are suitably stimulated and activated
based on an inactivation degree of the subject 10.
[0207] The spine management application 3210 is an
application program installed in the portable terminal
3110.
[0208] Also, upon receiving the sensing values of the
each muscle (each of the muscles corresponding to the
left and right ribs and the left and right transverse proc-
esses of lumbar vertebrae) from the wearable IoT 11
through the portable terminal 3110, the spine manage-
ment application 3210 detects the motion vector of each
muscle by analyzing the received sensing values by us-
ing the pre-set analysis algorithm, and determines a mus-
cle that needs to be vibrated by using activity of each
muscle detected by analyzing the detected motion vector
of each muscle by using the pre-set activity measuring
algorithm.

[0209] Also, when it is determined that there is a mus-
cle that needs to be vibrated, the spine management ap-
plication 3210 detects optimum vibration intensity and
height of the vibrator by analyzing the motion vector of
each muscle by using a pre-set vibration intensity and
height detection algorithm.
[0210] Also, the spine management application 3210
transmits information about the motion vector of each
muscle to the management server 3310 by controlling
the portable terminal 3110.
[0211] Also, the spine management application 3210
transmits control data including information about the de-
tected optimum vibration intensity and height to the wear-
able IoT 11 through the SWC network 3910 by controlling
the portable terminal 3110.
[0212] Also, upon receiving, from the management
server 3310, the correction information interface display-
ing the optimum RAB and training posture, the spine
management application 3210 displays the received cor-
rection information interface on a monitor of the portable
terminal 3110 such that the subject 10 receives the in-
formation about the optimum RAB and training posture
suitable to his/her spinal condition.
[0213] Also, upon receiving information about a nearby
professional organization (medical institution or medical
care center) and a nearby expert from the management
server 3310, the spine management application 3210
displays the received information on the monitor of the
portable terminal 3110 such that, when the subject 10
needs to be treated, the subject 10 may conveniently
receive the information about the nearby professional or-
ganization and the nearby expert.
[0214] The management server 3310 is a server that
manages and controls the spine management applica-
tion 3210.
[0215] Also, upon receiving the information about the
motion vector of each muscle from the spine manage-
ment application 3210, the management server 3310 an-
alyzes the received motion vector of each muscle by us-
ing the pre-set respiration pattern and spinal alignment
state detection algorithm, and detects the respiration pat-
tern and the spinal alignment state of the subject 10.
[0216] Here, while detecting the respiration pattern
and the spinal alignment state, the management server
3310 determines whether a spinal condition of the subject
10 includes Rippental, Rippenberg, Lendental, or Lend-
enberg.
[0217] Also, the management server 3310 stores a
pre-set reference table in which RAB and a training pos-
ture are matched per respiration pattern and spinal align-
ment state, and when the respiration pattern and the spi-
nal alignment state of the subject 10 are detected, detects
the optimum RAB and training posture corresponding to
the detected respiration pattern and spinal alignment
state by searching the reference table.
[0218] Also, when the optimum RAB and the training
posture are detected, the management server 3310 gen-
erates the correction information interface displaying the
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information about the detected optimum RAB and train-
ing posture and transmits the correction information in-
terface to the spine management application 3210.
[0219] Also, the management server 3310 stores in-
formation (organization names, websites of professional
organizations, phone numbers, locations, information
about experts in professional organizations, and web-
sites of experts) about professional organizations, such
as medical instructions and medical care centers for
treating and correcting scoliosis, and when the detected
respiration pattern and spinal alignment state of the sub-
ject 10 are outside a pre-set threshold range, transmits
information about a professional organization and an ex-
pert near the subject 10 to the spine management appli-
cation 3210.
[0220] Also, when the respiration pattern and spinal
alignment state received from the portable terminal 3110
are outside the pre-set threshold range, the management
server 3310 transmits the respiration pattern and spinal
alignment state to the expert terminal 3510, receives de-
tailed diagnosis information from an expert, and transmits
the detailed diagnosis information to the spine manage-
ment application 3210.
[0221] FIG. 17 is a perspective view of the wearable
IoT 11 of FIG. 15, and FIG. 18 illustrates the wearable
IoT 11 of FIG. 17 being worn on the back of the subject 10.
[0222] The wearable IoT 11 performs 1) a function of
measuring sensor values at locations corresponding to
the back of the subject 10 who is a target, in detail, the
left and right ribs and the left and right transverse proc-
esses of lumbar vertebrae, by using first through fourth
sensor units 15 through 18 contacting the locations, and
2) a function of correcting an abnormal spine alignment
state by driving a vibrator according to a vibration depth
and intensity input from the spine management applica-
tion 3210 so as to stimulate the inactivated muscles.
[0223] In other words, the wearable IoT 11 is an appa-
ratus that provides not only a function of diagnosing the
respiration pattern and spinal alignment state through
the sensing values of the left and right ribs and the left
and right transverse processes of lumbar vertebrae of
the subject 10 by using the first through fourth sensor
units 15 through 18, but also a function of correcting the
abnormally aligned spines by stimulating the inactivated
muscles of the subject 10 by using the Schorth theory
widely known as a scoliosis treatment.
[0224] As shown in FIGS. 17 and 18, the wearable IoT
11 includes: the first through fourth sensor units 15
through 18 measuring displacement values of the left and
right ribs and the left and right transverse processes of
lumbar vertebrae of the subject 10; a control unit 13 man-
aging and controlling the first through fourth sensor units
15 through 18; and a detaching unit 19 combined to the
control unit 13 and the first through fourth sensor units
15 through 18 and attaching or detaching the control unit
13 and the first through fourth sensor units 15 through
18 to or from the body of the subject 10.
[0225] The detaching unit 19 has a strap form having

elasticity, and is combined to and supports the control
unit 13 and the first through fourth sensor units 15 through
18. Here, the first through fourth sensor units 15 through
18 are combined to the detaching unit 19 while being
spaced apart from each other, and the control unit 13 is
provided at the center of the first through fourth sensor
units 15 through 18 such that, when the detaching unit
19 is attached to the back of the subject 10, the first and
second sensor units 15 and 16 are disposed at locations
corresponding to the left and right ribs, the third and fourth
sensor units 17 and 18 are disposed at locations corre-
sponding to the left and right transverse processes of
lumbar vertebrae, and the control unit 13 is disposed at
the center.
[0226] Also, the detaching unit 19 may have a strap
form while Velcro (not shown) for mutual detachment
may be formed at two ends.
[0227] Here, in FIG. 18, it is described that the detach-
ing unit 19 simply has the strap form, but alternatively,
the detaching unit 19 may be configured in any one of
well-known various forms and methods, such as a bras-
siere or a tank top.
[0228] The first and second sensor units 15 and 16
detect the displacement values of the left and right ribs
according to respiration of the subject 10 by being com-
bined to the detaching unit 19 opposite to each other and
contacting the left and right ribs of the subject 10 when
attached to the body of the subject 10.
[0229] The third and fourth sensor units 17 and 18 de-
tect the displacement values of the left and right trans-
verse processes of lumbar vertebrae according to respi-
ration of the subject 10 by being combined to the detach-
ing unit 19 opposite to each other below the first and
second sensor units 5 and 6 and contacting the left and
right transverse processes of lumbar vertebrae of the
subject 10 when attached to the body of the subject 10.
[0230] Also, the first through fourth sensor units 15
through 18 inputs detected data to the control unit 13.
[0231] Meanwhile, since the first through fourth sensor
units 15 through 18 included in the scoliosis correction
system 30 have the same structure as the first and sec-
ond sensor units 5 and 6 of included in the chest meas-
uring device 1, details about the structures and opera-
tions of the first through fourth sensor units 15 through
18 are not provided again.
[0232] The wearable IoT 11 configured as such may
detect the sensing values with respect to the left and right
ribs and the left and right transverse processes of lumbar
vertebrae as the first through fourth sensor units 15
through 18 respectively contact the locations corre-
sponding to the left and right ribs and the left and right
transverse vertebrae of lumbar vertebrae of the back of
the subject 10 and each of the first through fourth sensor
units 15 through 18 includes a gyrosensor, an accelera-
tion sensor, and a geomagnetic sensor.
[0233] Here, the control unit 13 transmits the detected
data input from the first through fourth sensor units 15
through 18 to the portable terminal 3110 through the
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SWC network 3910, and upon receiving vibration infor-
mation from the spine management application 3210
through the portable terminal 3110, drives the vibrator
531 of each of the first through fourth sensor units 15
through 18 according to the received vibration informa-
tion, thereby enabling the subject 10 to receive vibration
(stimulation) suitable to his/her muscle activity.
[0234] FIG. 19 is a block diagram of the control unit 13
of the wearable IoT 11 of FIG. 17.
[0235] As shown in FIG. 19, the control unit 13 of the
wearable IoT 11 includes a controller 301, a memory 302,
an I/O unit 303, a communication interface unit 304, a
first sensor unit processor 305, a second sensor unit
processor 306, a third sensor unit processor 307, and a
fourth sensor unit processor 308.
[0236] The controller 301 is an OS of the control unit
13, and manages and controls control targets, i.e., the
memory 302, the I/O unit 303, the communication inter-
face unit 304, and the first through fourth sensor unit proc-
essors 305 through 308.
[0237] Also, upon receiving data from the first through
fourth sensor units 15 through 18 through the I/O unit
303, the controller 301 inputs the data received from the
first sensor unit 15 to the first sensor unit processor 305,
inputs the data received from the second sensor unit 16
to the second sensor unit processor 306, inputs the data
received from the third sensor unit 17 to the third sensor
unit processor 307, and inputs the data received from
the fourth sensor unit 18 to the fourth sensor unit proc-
essor 308.
[0238] Also, when sensing values are detected by the
first through fourth sensor unit processors 305 through
308, the controller 301 controls the communication inter-
face unit 304 to transmit the detected sensing values to
the portable terminal 3110 through the SWC network
3910. Here, the sensing values include acceleration, an
angular speed, and geomagnetism of each of the first
through fourth sensor units 15 through 18.
[0239] Also, upon receiving the vibration information
from the portable terminal 3110 through the communica-
tion interface unit 304, the controller 301 refers to ID in-
formation of the received vibration information to transmit
the vibration information to a corresponding sensor unit
processor.
[0240] For example, upon receiving vibration informa-
tion including vibration depth and intensity of the second
sensor unit 16 from the portable terminal 3110, the con-
troller 301 transmits the vibration information to the sec-
ond sensor unit processor 306.
[0241] The memory 302 stores ID information of each
of the first through fourth sensor units 15 through 18.
[0242] Also, the memory 302 stores the sensing values
(for example, a 3-axis acceleration value, an angular
speed value, and geomagnetic information) of each of
the first through fourth sensor units 15 through 18 detect-
ed by the first through fourth sensor unit processor 305
through 308.
[0243] The I/O unit 303 receives or transmits data from

or to the first through fourth sensor units 15 through 18.
[0244] The communication interface unit 304 commu-
nicates with the portable terminal 3110 by supporting
connection with the SWC network 3910.
[0245] The first through fourth sensor unit processors
305 through 308 detects the sensing values of the first
through fourth sensor units 15 through 18 by analyzing
the detected data of the first through fourth sensor units
15 through 18 received through the I/O unit 303. Here,
the sensing values may include angular speed values of
X-, Y-, and Z-axes measured by the gyrosensor, accel-
eration values of X-, Y-, and Z-axes measured by the
acceleration sensor, and geomagnetic values measured
by the geomagnetic sensor.
[0246] Also, the first through fourth sensor unit proc-
essors 305 through 308 generate control signals corre-
sponding to the vibration information received from the
portable terminal 3110, and outputs the generated con-
trol signals to the first through fourth sensor units 15
through 18 through the I/O unit 303. Here, the control
signal includes a raised height of the rod 3731 of the
cylinder 573 and the vibration intensity of the vibrator 531.
[0247] FIG. 20 is a block diagram of the portable ter-
minal 3110 of FIG. 15.
[0248] As shown in FIG. 20, the portable terminal 3110
includes: a monitor 3111 commonly included in a smart
phone and displaying content; a communication interface
unit 3121 connecting to the communication network 3710
or the SWC network 3910 to exchange data with the man-
agement server 3310 or the wearable IoT 11; an input
unit 3131 receiving a character and a symbol from a user;
a controller 3141 operating as an OS of the portable ter-
minal 3110 and controlling a control target; a GPS unit
3151 calculating a location of the portable terminal 3110
based on a signal received from a GPS satellite; and an
application manager 3161 managing installation and
driving of the spine management application 3210.
[0249] FIG. 21 is a block diagram of the spine man-
agement application 3210 of FIG. 17.
[0250] The spine management application 3210 is an
application program installed in the portable terminal
3110.
[0251] Also, as shown in FIG. 21, the spine manage-
ment application 3210 includes a controller 3219, a mem-
ory 3229, an I/O unit 3239, an interface manager 3249,
a data analyzer 3259, a vibration determiner 3269, a vi-
bration information detector 3279, a relay unit 3289, and
a schedule manager 3299.
[0252] The controller 319 is an OS of the spine man-
agement application 3210, and manages and controls
control targets, i.e., the memory 3229, the I/O unit 3239,
the interface manager 3249, the data analyzer 3259, the
vibration determiner 3269, the vibration information de-
tector 3279, the relay unit 3289, and the schedule man-
ager 3299.
[0253] Also, upon receiving, from the portable terminal
3110, the detected data transmitted from the wearable
IoT 11, the controller 3219 transmits the detected data
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to the data analyzer 3259 and the vibration determiner
3269.
[0254] Also, when the data analyzer 3259 detects the
respiration pattern and the spinal alignment state, the
controller 3219 controls the portable terminal 3110 to
transmit the detected respiration pattern and the spinal
alignment state to the management server 3310.
[0255] Also, when the vibration determiner 3269 de-
termines that the vibrator 531 of at least one of the first
through fourth sensor units 15 through 18 needs to vi-
brate, the controller 3219 drives the vibration information
detector 3279.
[0256] Also, when the vibration information detector
3279 detects the vibration information, the controller
3219 controls the portable terminal 3110 to transmit the
detected vibration information to the wearable IoT 11
through the SWC network 3910.
[0257] Also, upon receiving the correction information
interface, i.e., a GUI displaying RAB and a training pos-
ture, from the management server 3310, the controller
3219 inputs the correction information interface to the
interface manager 3249. Here, the interface manager
3249 displays the correction information interface on the
monitor 3111 of the portable terminal 3110.
[0258] Also, upon receiving a request for a video call
with the expert terminal 3510 from a user, the controller
3219 drives the relay unit 3289.
[0259] The memory 3229 stores the sensing values
received from the wearable IoT 11.
[0260] Also, the memory 3229 stores the pre-set anal-
ysis algorithm for detecting the motion vector of the mus-
cle (muscle of the left or right ribs, or left or right trans-
verse processes) by processing an operation using the
sensing values received from the wearable IoT 11 as
input values. Here, the pre-set analysis algorithm is used
for operation processes of the data analyzer 3259.
[0261] Also, the memory 3229 stores the pre-set ac-
tivity detection algorithm for detecting activity, i.e., an ac-
tivation degree, of the muscle, based on the motion vector
of the muscle. Here, the pre-set activity detection algo-
rithm is used for operation processes of the vibration de-
terminer 3269.
[0262] Also, the memory 3229 stores the pre-set vibra-
tion intensity and height detection algorithm for detecting
the raised height H of the pressurizing unit 57 and the
vibration intensity according to analysis results detected
by the data analyzer 3259. Here, the vibration intensity
and height detection algorithm is used for operation proc-
esses of the vibration information detector 3279.
[0263] The interface manager 3249 manages pre-
manufactured GUIs. Here, any one of various well-known
configurations may be applied to the GUI.
[0264] Also, upon receiving the correction information
interface transmitted from the management server 3310,
the interface manager 3249 displays the correction infor-
mation interface on the monitor 3111 of the portable ter-
minal 3110.
[0265] The data analyzer 3259 analyzes the sensing

values by using the pre-set analysis algorithm to detect
the motion vector of the muscle during inhalation and
exhalation of the subject 10.
[0266] In other words, the data analyzer 3259 detects
the motion vector of the left ribs during inhalation and
exhalation by analyzing the sensing values measured by
the first sensor unit 15, detects the motion vector of the
right ribs during inhalation and exhalation by analyzing
the sensing values measured by the second sensor unit
16, detects the motion vector of the left transverse proc-
esses of lumbar vertebrae during inhalation and exhala-
tion by analyzing the sensing values measured by the
third sensor unit 17, and detects the motion vector of the
right transverse processes of lumbar vertebrae during
inhalation and exhalation by analyzing the sensing val-
ues measured by the fourth sensor unit 18.
[0267] FIG. 22 is a block diagram of the data analyzer
3259 of FIG. 21.
[0268] As shown in FIG, 22, the data analyzer 3259
includes a first data detecting module 3255, a second
data detecting module 3252, a third data detecting mod-
ule 3253, and a fourth data detecting module 3254.
[0269] The first data detecting module 3255 detects,
by analyzing the sensing values measured by the first
sensor unit 15 by using the pre-set analysis algorithm,
1) first inhalation detailed information D1 indicating a mo-
tion vector of the left ribs during inhalation, 2) first exha-
lation detailed information D1’ indicating a motion vector
of the left ribs during exhalation, and 3) first displacement
information ΔD1 indicating a displacement vector of the
first inhalation detailed information D1 and the first ex-
halation detailed information D1’.
[0270] The second data detecting module 3252 de-
tects, by analyzing the sensing values measured by the
second sensor unit 16 by using the pre-set analysis al-
gorithm, 1) second inhalation detailed information D2 in-
dicating a motion vector of the right ribs during inhalation,
2) second exhalation detailed information D2’ indicating
a motion vector of the right ribs during exhalation, and 3)
second displacement information ΔD2 indicating a dis-
placement vector of the second inhalation detailed infor-
mation D2 and the second exhalation detailed informa-
tion D2’.
[0271] The third data detecting module 3253 detects,
by analyzing the sensing values measured by the third
sensor unit 17 by using the pre-set analysis algorithm,
1) third inhalation detailed information D3 indicating a
motion vector of the left transverse processes of lumbar
vertebrae during inhalation, 2) third exhalation detailed
information D3’ indicating a motion vector of the left trans-
verse processes of lumbar vertebrae during exhalation,
and 3) third displacement information ΔD3 indicating a
displacement vector of the third inhalation detailed infor-
mation D3 and the third exhalation detailed information
D3’.
[0272] The fourth data detecting module 3254 detects,
by analyzing the sensing values measured by the fourth
sensor unit 18 by using the pre-set analysis algorithm,
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1) fourth inhalation detailed information D4 indicating a
motion vector of the right transverse processes of lumbar
vertebrae during inhalation, 2) fourth exhalation detailed
information D4’ indicating a motion vector of the right
transverse processes of lumbar vertebrae during exha-
lation, and 3) fourth displacement information ΔD4 indi-
cating a displacement vector of the fourth inhalation de-
tailed information D4 and the fourth exhalation detailed
information D4’.
[0273] The first through fourth inhalation detailed infor-
mation D1 through D4, the first through fourth exhalation
detailed information D1’ through D4’, and the first through
fourth displacement information ΔD1 through ΔD4 de-
tected by the data analyzer 3259 are input to the vibration
determiner 3269 according to control of the controller
3219.
[0274] FIG. 23 is a block diagram of the vibration de-
terminer 3269 of FIG. 21.
[0275] As shown in FIG. 23, the vibration determiner
3269 includes a first activity detecting module 3266, a
second activity detecting module 3262, a third activity
detecting module 3263, a fourth activity detecting module
3264, and a determining module 3265.
[0276] The first activity detecting module 3266 meas-
ures first activity A1, i.e., activity of muscles correspond-
ing to the left ribs, by analyzing the first inhalation detailed
information D1, the first exhalation detailed information
D1’, and the first displacement information ΔD1 input
from the data analyzer 3259 by using the pre-set activity
measuring algorithm.
[0277] The second activity detecting module 3262
measures second activity A2, i.e., activity of muscles cor-
responding to the right ribs, by analyzing the second in-
halation detailed information D2, the second exhalation
detailed information D2’, and the second displacement
information ΔD2 input from the data analyzer 3259 by
using the pre-set activity measuring algorithm.
[0278] The third activity detecting module 3263 meas-
ures third activity A3, i.e., activity of muscles correspond-
ing to the left transverse processes of lumbar vertebrae,
by analyzing the third inhalation detailed information D3,
the third exhalation detailed information D3’, and the third
displacement information ΔD3 input from the data ana-
lyzer 3259 by using the pre-set activity measuring algo-
rithm.
[0279] The fourth activity detecting module 3264
measures fourth activity A4, i.e., activity of muscles cor-
responding to the right transverse processes of lumbar
vertebrae, by analyzing the fourth inhalation detailed in-
formation D4, the fourth exhalation detailed information
D4’, and the fourth displacement information ΔD4 input
from the data analyzer 3259 by using the pre-set activity
measuring algorithm.
[0280] The determining module 3265 compares the
first activity A1 detected by the first activity detecting mod-
ule 3266 with a pre-set threshold value TH, and when
the first activity A1 is equal to or greater than the threshold
value TH, determines that the muscles corresponding to

the left ribs do not need to be vibrated (stimulated), and
when the first activity A1 is smaller than the threshold
value TH, determines that the muscles need to be vibrat-
ed (stimulated).
[0281] Here, the threshold value TH is defined as a
smallest value of muscle activity in which respiration is
determined to be normal or the muscles are determined
to be activated.
[0282] Also, the determining module 3265 compares
the second activity A2 detected by the second activity
detecting module 3262 with the threshold value TH, and
when the second activity A2 is equal to or greater than
the threshold value TH, determines that the muscles cor-
responding to the right ribs do not need to be vibrated
(stimulated), and when the second activity A2 is smaller
than the threshold value TH, determines that the muscles
need to be vibrated (stimulated).
[0283] Also, the determining module 3265 compares
the third activity A3 detected by the third activity detecting
module 3263 with the threshold value TH, and when the
third activity A3 is equal to or greater than the threshold
value TH, determines that the muscles corresponding to
the left transverse processes of lumbar vertebrae do not
need to be vibrated (stimulated), and when the third ac-
tivity A3 is smaller than the threshold value TH, deter-
mines that the muscles need to be vibrated (stimulated).
[0284] Also, the determining module 3265 compares
the fourth activity A4 detected by the fourth activity de-
tecting module 3264 with the threshold value TH, and
when the fourth activity A4 is equal to or greater than the
threshold value TH, determines that the muscles corre-
sponding to the right transverse processes of lumbar ver-
tebrae do not need to be vibrated (stimulated), and when
the fourth activity A4 is smaller than the threshold value
TH, determines that the muscles need to be vibrated
(stimulated).
[0285] The vibration information detector 3279 is driv-
en when the vibration determiner 3269 determines that
at least one of the first through sensor units 15 through
18 needs to vibrate.
[0286] Also, the vibration information detector 3279 re-
ceives inhalation detailed information, exhalation de-
tailed information, and displacement information of a sen-
sor unit that is determined that vibration is needed.
[0287] Also, the vibration information detector 3279
detects vibration intensity and height of a vibrator by an-
alyzing input data by using the pre-set vibration intensity
and height detection algorithm.
[0288] Also, vibration information (the vibration inten-
sity and height) detected by the vibration information de-
tector 3279 is input to the wearable IoT 11 through the
portable terminal 3110 according to control of the con-
troller 3219.
[0289] Upon receiving a request for a video call with
the expert terminal 3510 from a user, the relay unit 3289
requests the management server 3310 for relay, and re-
lays the video call with the expert terminal 3510 matched
by the management server 3310.
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[0290] The schedule manager 3299 manages sched-
ules, such as treatments and training dates of a profes-
sional organization.
[0291] As such, the scoliosis correction system 30 ac-
cording to an embodiment enables the subject 10 to con-
veniently measure his/her spinal condition alone without
the help of others by including the first through fourth
sensor units 15 through 18 attachable or detachable to
or from the body of the subject 10 while contacting the
left and right ribs and the left and right transverse proc-
esses of lumbar vertebrae of the subject 10 and also
including the wearable IoT 11 capable of detecting the
sensing values of muscles used to determine the spinal
condition of the subject 10.
[0292] Also, the scoliosis correction system 30 in-
cludes the spine management application 3210 that de-
tects the activity of each muscle by analyzing the sensing
values received from the wearable IoT 11 and then de-
termines whether the muscle needs to be vibrated (stim-
ulated) based on the detected activity, while wearable
IoT 11 is configured such that each sensor unit includes
the vibrator 531 and the vibrator 531 vibrates according
to the vibration information received from the spine man-
agement application 3210. Accordingly, the scoliosis cor-
rection system 30 provides not only a function of diag-
nosing the spinal alignment state of the subject 10, but
also a function of correcting the abnormally aligned spine
by vibrating (stimulating) the inactivated muscles of the
subject 10 by using the Schroth theory widely known as
scoliosis treatment.
[0293] Also, the scoliosis correction system 30 is con-
figured such that the subject 10 may self-diagnose and
self-treat him/herself, and thus the subject 10 may correct
him/herself without having to visit a separate professional
organization. Accordingly, unnecessary time consump-
tion and costs may be reduced and user convenience
may be increased.
[0294] Also, the scoliosis correction system 30 is con-
figured such that the length of the vibrator 531 of the
wearable IoT 11 is changeable while the spine manage-
ment application 3210 is configured such that the vibra-
tion intensity and height of the vibrator 531 are detected
according to the sensing values of each muscle, and the
wearable IoT 11 is configured such that vibration is per-
formed according to the vibration intensity and height of
the vibration information received from the spine man-
agement application 3210. Accordingly, each muscle is
suitably vibrated (stimulated) based on the activity, and
thus accuracy and precision of the correction may be
increased.
[0295] Also, the management server 3310 detects the
respiration pattern and the spinal alignment state of the
subject 10 by analyzing the sensing values received from
the spine management application 3210 and then detects
and transmits, to the spine management application
3210, the optimum RAB and training posture correspond-
ing to the detected respiration pattern and spinal align-
ment state, and the spine management application 3210

displays the optimum RAB and training posture received
from the management server 3310 on the monitor 3111
of the portable terminal 3110. Accordingly, the scoliosis
correction system 30 may enable the subject 10 to correct
the respiration pattern and the spinal alignment state
through the received optimum RAB and training posture
without having to visit a separate medical care center or
medical institution.
[0296] Hereinafter, a system for remotely diagnosing
spine 5300 according to an embodiment will be described
with reference to FIGS. 24 through 51.
[0297] FIG. 24 is a diagram for describing processes
of remotely diagnosing the spine of a patient by using
the system for remotely diagnosing spine 5300 according
to an embodiment.
[0298] Referring to FIG. 24, a wearable measuring de-
vice 5100, a patient terminal 5200, the system for re-
motely diagnosing spine 5300, and a medical staff ter-
minal 5400 may be used to remotely diagnose the spine
of the patient.
[0299] The wearable measuring device 5100 is worn
on the body of the patient and collects raw data required
to diagnose the spine of the patient by measuring the
patient. The wearable measuring device 5100 transmits
the raw data to the patient terminal 5200 by being con-
nected to the patient terminal 5200 via wireless commu-
nication.
[0300] The patient terminal 5200 is a terminal owned
by the patient or a protector of the patient, and may be
a mobile terminal, such as a smart device or a tablet PC.
[0301] According to an embodiment, the wearable
measuring device 5100 and the patient terminal 5200
may exchange data by using short-distance wireless
communication, such as Bluetooth, but the short-dis-
tance wireless communication is not limited to Bluetooth.
[0302] The patient terminal 5200 may generate trunk
movement data of the patient based on the raw data re-
ceived from the wearable measuring device 5100. Then,
the patient terminal 5200 may transmit the trunk move-
ment data to the system for remotely diagnosing spine
5300 through a network.
[0303] The system for remotely diagnosing spine 5300
may store the trunk movement data received from the
patient terminal 5200, and generate diagnostic data
about the patient based on the stored trunk movement
data. The system for remotely diagnosing spine 5300
provides the generated diagnostic data to the medical
staff terminal 5400 through a network such that a medical
staff remotely diagnoses the patient.
[0304] FIG. 25 is a block diagram of the system for
remotely diagnosing spine 5300 according to an embod-
iment.
[0305] The system for remotely diagnosing spine 5300
is a computing apparatus including a processor (for ex-
ample, a central processing unit (CPU) or a graphic
processing unit (GPU)) processing data and a memory
(for example, hard disk drive (HDD), a solid state disk
(SSD), a random access memory (RAM), or a read-only
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memory (ROM) storing data, and for example, may be a
server.
[0306] Referring to FIG. 25, the system for remotely
diagnosing spine 5300 includes a patient interface unit
5310, a database (DB) unit 5320, a diagnostic data gen-
erator 5330, and a medical staff interface unit 5340.
[0307] The patient interface unit 5310 receives, from
the patient terminal 5200, the trunk movement data of
the patient generated as the wearable measuring device
5100 measures the patient. The patient interface unit
5310 may include a communication module capable of
exchanging data with a client or server by connecting to
a network.
[0308] The DB unit 5320 stores the trunk movement
data. The DB unit 5320 is a storage device that stores
data, and may include, for example, not only a mass stor-
age device, such as HDD or SSD, but also a memory
device, such as RAM, ROM, a cache, or a register.
[0309] The diagnostic data generator 5330 generates
diagnostic data about the patient based on the trunk
movement data. The diagnostic data generator 5330 in-
cludes a processor that processes data, such as CPU or
GPU, and may generate the diagnostic data by process-
ing the trunk movement data according to a pre-stored
algorithm or program.
[0310] The medical staff interface unit 5340 provides
the diagnostic data to the medical staff terminal 5400.
Like the patient interface unit 5310, the medical staff in-
terface unit 5340 includes a communication module ca-
pable of exchanging data with a client or server by con-
necting to a network, and exchanges data with the med-
ical staff terminal 5400 through the network.
[0311] FIG. 26 is a block diagram of the wearable
measuring device 5100 according to an embodiment,
and FIG. 27 is a diagram of the wearable measuring de-
vice 5100 being worn on the patient, according to an em-
bodiment.
[0312] According to an embodiment, the wearable
measuring device 5100 is worn on the body of the patient
and collects various types of raw data used to diagnose
the spine of the patient. Referring to FIG. 26, the wearable
measuring device 5100 may include a first sensor unit
5110, a second sensor unit 5120, and a first SWC unit
5150.
[0313] The first sensor unit 5110 detects movement of
the left chest of the patient.
[0314] The second sensor unit 5120 detects move-
ment of the right chest of the patient. The first SWC unit
5150 transmits data output from the first and second sen-
sor units 5110 and 5120 to the patient terminal 5200.
[0315] Also, the wearable measuring device 5100 may
include a battery unit 5160 and a controller 5170. The
battery unit 5160 supplies power to each module of the
wearable measuring device 5100. The controller 5170
controls operations of the wearable measuring device
5100.
[0316] As shown in FIG. 27, the wearable measuring
device 5100 may be integrated into clothing such that

the wearable measuring device 5100 is worn on the body
of the patient when the patient wears the clothing.
[0317] According to an embodiment, the first and sec-
ond sensor units 5110 and 5120 may include an accel-
eration sensor detecting acceleration with respect to at
least one axial direction.
[0318] As shown in FIG. 27, the first sensor unit 5110
may be provided at a part of the clothing where the left
chest of the patient is located so as to output an accel-
eration value according to movement of the left chest of
the patient. Similarly, the second sensor unit 5120 may
be provided at a part of the clothing where the right chest
of the patient is located so as to output an acceleration
value according to movement of the right chest of the
patient.
[0319] FIG. 28 is a diagram for describing processes
of generating the trunk movement data of the patient by
using the second sensor unit 5120, according to an em-
bodiment.
[0320] As shown in FIG. 28, the second sensor unit
5120 may output data about a displacement vector V by
detecting acceleration in x-, y-, and z-axis directions ac-
cording to chest movement of the patient.
[0321] According to an embodiment, when the chest
moves as the patient breathes, the first and second sen-
sor units 5110 and 5120 may output data for defining the
displacement vector V related to a direction and size of
the chest movement.
[0322] Also, the patient terminal 5200 generates a left
chest displacement vector related to the movement of
the left chest based on data output from the first sensor
unit 5110 and generates a right chest displacement vec-
tor related to the movement of the right chest based on
data output from the second sensor unit 5120.
[0323] According to the current embodiment, the pa-
tient terminal 5200 generates displacement vectors indi-
cating the chest movement of the patient by using the
first and second sensor units 5110 and 5120 including
the acceleration sensor, but according to an embodi-
ment, the first and second sensor units 5110 and 5120
may include at least one of an acceleration sensor, a
gyrosensor, and a geomagnetic sensor.
[0324] FIG. 29 is a flowchart of a method of generating
diagnostic data about a patient, according to an embod-
iment, and FIG. 30 is a diagram for describing processes
of calculating a first vector, according to an embodiment.
[0325] According to an embodiment, in the system for
remotely diagnosing spine 5300, the diagnostic data gen-
erator 5330 may generate lung capacity data related to
lung capacity of the left or right chest of the patient by
receiving the left chest displacement vector or the right
chest displacement vector of the patient.
[0326] Referring to FIGS. 29 and 30, the method, per-
formed by the diagnostic data generator 5330, of gener-
ating diagnostic data about a patient may include detect-
ing a left or right chest inhalation displacement vector P
corresponding to inhalation of the patient and a left or
right chest exhalation displacement vector q correspond-
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ing to exhalation of the patient from a received left or right
chest displacement vector (operation S1010), calculating
a first vector r between the left or right chest inhalation
displacement vector P and the left or right chest exhala-
tion displacement vector q (operation S1020), and out-
putting a half of the size of the first vector r as lung ca-
pacity data of the left or right chest (operation S1030).
[0327] According to an embodiment, the diagnostic da-
ta generator 5330 may determine, as the left or right chest
inhalation displacement vector P corresponding to the
inhalation of the patient, a displacement vector in a distal
direction based on the body of the patient from among
the left or right chest displacement vector received from
the patient terminal 5200.
[0328] On the other hand, the diagnostic data gener-
ator 5330 may determine, as the left or right chest exha-
lation displacement vector q corresponding to the exha-
lation of the patient, a displacement vector in a proximal
direction based on the body of the patient from among
the left or right chest displacement vector received from
the patient terminal 5200.
[0329] Then, the diagnostic data generator 5330 may
calculate the first vector r between the left or right chest
inhalation displacement vector P and the left or right chest
exhalation displacement vector q, and generate lung ca-
pacity data of the left chest based on the size of the first
vector r.
[0330] Similarly, the diagnostic data generator 5330
may calculate the first vector r between the left or right
chest inhalation displacement vector P and the left or
right chest exhalation displacement vector q, and gener-
ate the lung capacity data of the right chest based on the
size of the first vector r.
[0331] For example, the diagnostic data generator
5330 may generate half of the size of the first vector r as
the lung capacity data of the left or right chest, but the
lung capacity data may not necessarily be the half of the
size of the first vector r, and may be a pre-set ratio of the
size of the first vector r.
[0332] Referring back to FIG. 26, the wearable meas-
uring device 5100 may further include a first stimulator
5180 and a second stimulator 5190.
[0333] The first stimulator 5180 stimulates a left body
part of the patient.
[0334] The second stimulator 5190 stimulates a right
body part of the patient. According to an embodiment,
the first and second stimulators 5180 and 1590 may in-
clude a vibrator that generates vibration, but the first and
second stimulators 5180 and 5190 are not limited thereto,
and may include, other than the vibrator, any device ca-
pable of stimulating a body part of the patient, such as
an electrode applying electric stimulation.
[0335] FIG. 31 is a flowchart of a method of controlling
the wearable measuring device 5100 to stimulate the pa-
tient, according to an embodiment.
[0336] Referring to FIG. 31, the method, performed by
the patient terminal 5200, of controlling the wearable
measuring device 5100 may include controlling the first

stimulator 5180 to operate (operation S1120) when it is
determined that the lung capacity data of the left chest
is smaller than pre-set reference lung capacity (’Yes’ in
operation S1110).
[0337] Also, the method may include controlling the
second stimulator 5190 to operate (operation S1120)
when it is determined that the lung capacity data of the
right chest is smaller than the pre-set reference lung ca-
pacity (’Yes’ in operation S1110).
[0338] According to the current embodiment, the pa-
tient terminal 5200 may control the first or second stim-
ulator 5180 or 5190 to stimulate the left or right chest of
the patient by using vibration or electric stimulation, when
the lung capacity data of the left or right chest is smaller
than the pre-set reference lung capacity, based on the
lung capacity data of the left or right chest generated by
the diagnostic data generator 5330.
[0339] As a result, the patient wearing the wearable
measuring device 5100 may consciously and actively
move a chest that has low lung capacity due to abnormal
bending of the spine, by recognizing the chest through
stimulation. Accordingly, the patient may obtain a treat-
ment effect of correcting the spine by training inactivated
muscles of the chest.
[0340] FIG. 32 is a flowchart of a method of generating
the diagnostic data about the patient, according to an-
other embodiment, and FIG. 33 is a diagram for describ-
ing processes of calculating a second vector, according
to an embodiment.
[0341] According to an embodiment, the diagnostic da-
ta generator 5330 may generate chest asymmetry data
about asymmetry between the left chest and the right
chest of the patient by receiving the left chest displace-
ment vector and the right chest displacement vector of
the patient.
[0342] Referring to FIG. 32, the method, performed by
the diagnostic data generator 5330, of generating the
diagnostic data includes detecting a left chest inhalation
displacement vector or a left chest exhalation displace-
ment vector corresponding to inhalation or exhalation of
the patient from a received left chest displacement vector
(operation S2010), detecting a right chest inhalation dis-
placement vector or a left chest exhalation displacement
vector corresponding to inhalation or exhalation of the
patient from a received right chest displacement vector
(operation S2020), calculating a second vector between
the left chest inhalation displacement vector or left chest
exhalation displacement vector and the right chest inha-
lation displacement vector or right chest exhalation dis-
placement vector (operation S2030), and outputting a
size of the second vector as the chest asymmetry data
(operation S2040).
[0343] For example, referring to FIG. 33, the diagnostic
data generator 5330 may detect a left chest inhalation
displacement vector P corresponding to inhalation of the
patient from a left chest displacement vector of the patient
received from the patient terminal 5200. Also, the diag-
nostic data generator 5330 may detect a right chest in-
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halation displacement vector P corresponding to inhala-
tion of the patient from a right chest displacement vector
of the patient received from the patient terminal 5200.
[0344] Then, the diagnostic data generator 5330 cal-
culates a second vector S between the left chest inhala-
tion displacement vector P and the right chest inhalation
displacement vector P’, and output a size of the second
vector S as chest asymmetry data.
[0345] In FIG. 33, the chest asymmetry data is gener-
ated based on inhalation of the patient, but the diagnostic
data generator 5330 may calculate a second vector be-
tween a left chest exhalation displacement vector and a
right chest exhalation displacement vector based on ex-
halation of the patient, and output a size of the second
vector as the chest asymmetry data.
[0346] Also, according to an embodiment, the diagnos-
tic data generator 5330 may output a pre-set ratio of the
size of the second vector as the chest asymmetry data
instead of outputting the size of the second vector as the
chest asymmetry data.
[0347] FIG. 34 is a flowchart of a method of controlling
the wearable measuring device 5100 to stimulate the pa-
tient, according to another embodiment.
[0348] Referring to FIG. 34, the method, performed by
the patient terminal 5200, of controlling the wearable
measuring device 5100 may include controlling the first
stimulator 5180 to operate (operation S2130) when it is
determined that the chest asymmetry data is greater than
a pre-set first threshold value (’Yes’ in operation S2110)
and that a size of a left chest inhalation displacement
vector or left chest exhalation displacement vector is
smaller than a size of a right chest inhalation displace-
ment vector or right chest exhalation displacement vector
(’Left’ in operation S2120).
[0349] Also, the method may include controlling the
second stimulator 5190 to operate (operation S2140)
when it is determined that the chest asymmetry data is
greater than the pre-set first threshold value (’Yes’ in op-
eration S2110) and that the size of the right chest inha-
lation displacement vector or right chest exhalation dis-
placement vector is smaller than the size of the left chest
inhalation displacement vector or left chest exhalation
displacement vector (’Right’ in operation S2120).
[0350] According to the current embodiment, the pa-
tient terminal 5200 may control the first or second stim-
ulator 5180 or 5190 to stimulate one of the left and right
chests of the patient, which moves less during respira-
tion, by using vibration or electric stimulation, when chest
asymmetry data is greater than the pre-set first threshold
value based on the chest asymmetry data generated by
the diagnostic data generator 5330.
[0351] As a result, the patient wearing the wearable
measuring device 5100 may consciously and actively
move one of the left and right chests, which moves less
during respiration, by recognizing the corresponding
chest through stimulation when the left and right chests
are severely asymmetric due to abnormal bending of the
spine. Accordingly, the patient may obtain a treatment

effect of correcting the spine by training inactivated mus-
cles of the corresponding chest.
[0352] FIG. 35 is a diagram of the wearable measuring
device 5100 being worn on the patient, according to an
embodiment.
[0353] Unlike the wearable measuring device 5100 in-
cluding the first and second sensor units 5110 and 5120
described above, the wearable measuring device 5100
according to the current embodiment may further include
a third sensor unit 5130 and a fourth sensor unit 5140
detecting movement of a left waist portion of the patient,
as shown in FIG. 26.
[0354] In this case, the first SWC unit 5150 may further
transmit data output from the third and fourth sensor units
5130 and 5140 to the patient terminal 5200, in addition
to data output from the first and second sensor units 5110
and 5120.
[0355] According to the current embodiment, the pa-
tient terminal 5200 may generate a left waist portion dis-
placement vector related to movement of the left waist
portion of the patient based on the data output from the
third sensor unit 5130, and generate a right waist portion
displacement vector related to movement of a right waist
portion of the patient based on the data output from the
fourth sensor unit 5140.
[0356] As described above with reference to FIG. 28,
like the first and second sensor units 5110 and 5120, the
third and fourth sensor units 5130 and 5140 may include
an acceleration sensor detecting acceleration with re-
spect to at least one axial direction. In this case, the third
and fourth sensor units 5130 and 5140 may output data
related to the displacement vector V by detecting accel-
eration in x-, y-, and z-axis directions according to waist
portion movement of the patient.
[0357] Also, the patient terminal 5200 may generate
the left waist portion displacement vector related to
movement of the left waist portion of the patient based
on the data output from the third sensor unit 5130, and
generate the right waist portion displacement vector re-
lated to movement of the right waist portion of the patient
based on the data output from the fourth sensor unit 5140.
[0358] Like the first and second sensor units 5110 and
5120, the third and fourth sensor units 5130 and 5140
may include at least one of an acceleration sensor, a
gyrosensor, and a geomagnetic sensor so as to generate
a displacement vector indicating waist portion movement
of the patient.
[0359] FIG. 36 is a flowchart of a method of generating
the diagnostic data about the patient, according to an-
other embodiment.
[0360] According to an embodiment, the diagnostic da-
ta generator 5330 may generate a waist portion asym-
metry data about asymmetry between the left waist por-
tion and the right waist portion of the patient by receiving
the left waist portion displacement vector and the right
waist portion displacement vector of the patient.
[0361] Referring to FIG. 36, the method, performed by
the diagnostic data generator 5330, of generating the
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diagnostic data may include calculating a third vector be-
tween the left waist portion displacement vector and the
right waist portion displacement vector (operation
S3010), and outputting a size of the third vector as the
waist portion asymmetry data (operation S3020).
[0362] According to an embodiment, the diagnostic da-
ta generator 5330 may output a pre-set ratio of the size
of the third vector as the waist portion asymmetry data
instead of outputting the size of the third vector as the
waist portion asymmetry data.
[0363] FIG. 37 is a flowchart of a method of controlling
the wearable measuring device 5100 to stimulate the pa-
tient, according to another embodiment.
[0364] Referring to FIG. 37, the method, performed by
the patient terminal 5200, of controlling the wearable
measuring device 5100 may include controlling the first
stimulator 5180 to operate (operation S3130) when it is
determined that the waist portion asymmetry data is
greater than a pre-set second threshold value (’Yes’ in
operation S3110) and that the size of the left waist portion
displacement vector is smaller than the size of the right
waist portion displacement vector (’Left’ in operation
S3120).
[0365] Also, the method may include controlling the
second stimulator 5190 to operate (operation S3140)
when it is determined that the waist portion asymmetry
data is greater than a pre-set second threshold value
(’Yes’ in operation S3110) and that the size of the right
waist portion displacement vector is smaller than the size
of the left waist portion displacement vector (’Right’ in
operation S3120).
[0366] According to the current embodiment, the pa-
tient terminal 5200 may control the first or second stim-
ulator 5180 or 5190 to stimulate one of the left and right
waist portions of the patient, which moves less, by using
vibration or electric stimulation, when the waist portion
asymmetry data is greater than the pre-set second
threshold value based on the waist portion asymmetry
data generated by the diagnostic data generator 5330.
[0367] As a result, the patient wearing the wearable
measuring device 5100 may consciously and actively
move one of the left and right waist portions, which moves
less, by recognizing the corresponding waist portion
through stimulation when the left and right waist portions
are severely asymmetric due to abnormal bending of the
spine. Accordingly, the patient may obtain a treatment
effect of correcting the spine by training inactivated mus-
cles of the corresponding waist portion.
[0368] FIG. 38 is a flowchart of a method of generating
the diagnostic data about the patient, according to an-
other embodiment.
[0369] According to an embodiment, the diagnostic da-
ta generator 5330 may generate left or right trunk balance
data about balance between the left or right chest and
the left or right waist portion of the patient by receiving
the left or right chest displacement vector and the left or
right waist portion displacement vector of the patient.
[0370] Referring to FIG. 38, the method, performed by

the diagnostic data generator 5330, of generating the
diagnostic data may include calculating a fourth vector
between the left or right chest displacement vector and
the left or right waist portion displacement vector (oper-
ation S4010) and outputting the fourth vector as the left
or right trunk balance data (operation S4020).
[0371] FIG. 39 is a flowchart of a method of controlling
the wearable measuring device 5100 to stimulate the pa-
tient, according to another embodiment.
[0372] Referring to FIG. 39, the method, performed by
the patient terminal 5200, of controlling the wearable
measuring device 5100 may include controlling the first
stimulator 5180 to operate (operation S4120) when it is
determined that the left trunk balance data is outside a
pre-set reference vector range (’No’ in operation S4110).
[0373] Also, the method may include controlling the
second stimulator 5190 to operate (operation S4120)
when it is determined that the right trunk balance data is
outside the pre-set reference vector range (’No’ in oper-
ation S4110).
[0374] For example, the patient terminal 5200 may op-
erate the first stimulator 5180 such that the left body part
of the patient is stimulated when the fourth vector be-
tween the left chest displacement vector and the left waist
portion displacement vector respectively collected from
the left chest and the left waist portion of the patient is
outside a pre-set vector size range and a vector direction
range.
[0375] Similarly, the patient terminal 5200 may operate
the second stimulator 5190 such that the right body part
of the patient is stimulated when the fourth vector be-
tween the right chest displacement vector and the right
waist portion displacement vector respectively collected
from the right chest and the right waist portion of the
patient is outside the pre-set vector size range and the
vector direction range.
[0376] In the current embodiment, unlike the left or right
chest lung capacity data, the chest asymmetry data be-
tween the left and right chests, and the waist portion
asymmetry data between the left and right waist portions
described above, a movement relationship between one
chest and one waist portion is indicated as vector-based
trunk balance data based on displacement vectors of the
one chest and one waist portion of the patient, and the
normality of the spine may be diagnosed by comparing
the vector-based trunk balance data with a reference vec-
tor range.
[0377] In the current embodiment, the patient terminal
5200 may control the first or second stimulator 5180 or
5190 to stimulate the left or right body part of the patient
by using vibration or electric stimulation, when the left or
right trunk balance data is outside the reference vector
range.
[0378] As a result, the patient wearing the wearable
measuring device 5100 may consciously and actively
move a chest and waist portion of one of the left and right
trunks, in which movement at the chest and waist portion
is outside a normal range due to abnormal bending of
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the spine, by recognizing the corresponding trunk
through stimulation. Accordingly, the patient may obtain
a treatment effect of correcting the spine by training in-
activated muscles of the chest or waist portion of the
corresponding trunk
[0379] FIG. 40 is a block diagram of the patient terminal
5200 according to an embodiment.
[0380] Referring to FIG. 40, the patient terminal 5200
includes a second SWC unit 5210, an input unit 5220, a
memory unit 5230, a processor 5240, and a display unit
5250.
[0381] The second SWC unit 5210 exchanges data
with the wearable measuring device 5100. The input unit
5220 receives a command for driving the patient terminal
5200. The memory unit 5230 stores information about
the wearable measuring device 5100 and data received
from the wearable measuring device 5100. The proces-
sor 5240 generates spine health information indicating a
spine health state of the patient based on trunk move-
ment data of the patient. The display unit 5250 displays
the spine health information of the patient.
[0382] As described above, the patient terminal 5200
may be a mobile terminal owned by the patient or the
protector of the patient, such as a smart device or a tablet
PC.
[0383] The second SWC unit 5210 is connected to the
first SWC unit 5150 included in the wearable measuring
device 5100 via SWC, and exchanges data with the first
SWC unit 5150.
[0384] The first and second SWC units 5150 and 5210
may exchange measurement data or control data based
on a Bluetooth communication protocol, but an SWC pro-
tocol is not limited thereto.
[0385] The input unit 5220 is an input device receiving
a command from a user using the patient terminal 5200,
and may include a touch screen or a keypad. The memory
unit 5230 is a storage device storing data, and may in-
clude, for example, RAM, ROM, a cache, or a register.
The processor 5240 is a processor processing data, and
may include, for example, an access point (AP). The dis-
play unit 5250 is a display device displaying data on a
screen, and may include, for example, a liquid crystal
display (LCD).
[0386] FIG. 41 is a flowchart of a method of providing
spine health state data to a patient by measuring a pos-
ture of the patient, according to an embodiment.
[0387] Referring to FIG. 41, the input unit 5220 re-
ceives a command for executing a posture measuring
function from the patient, in operation S5010. Then, the
processor 5240 receives data from the wearable meas-
uring device 5100 through the second SWC unit 5210
for a pre-set period of time in operation S5020, generates
trunk movement data of the patient based on the received
data in operation S5030, and invokes spine health state
data corresponding to the trunk movement data in prep-
aration for spine health state instruction data stored in
the memory 5230 in operation S5040. Then, the display
unit 5250 displays the invoked spine health state data in

operation S5050.
[0388] FIGS. 42 through 44 illustrate the patient termi-
nal 5200 providing the spine health state data to the pa-
tient by measuring the posture of the patient, according
to an embodiment.
[0389] In order for the user of the patient terminal 5200
to measure the posture of the patient and determine the
spine health state data, the user first inputs the command
of executing the posture measuring function to the patient
terminal 5200 through the input unit 5220.
[0390] When the posture measuring function is exe-
cuted in the patient terminal 5200, the patient terminal
5200 may display, on the display unit 5250, correct pos-
ture guide information showing a correct posture for pos-
ture measurement, as shown in FIG. 42.
[0391] Then, when the user presses a ’next step’ but-
ton, the patient terminal 5200 may start the posture meas-
urement. At this time, the processor 5240 receives data
collected by the wearable measuring device 5100 by
measuring the patient for a pre-set period of time, through
the second SWC unit 5210 connected to the first SWC
unit 5150 of the wearable measuring device 5100 in via
SWC. The posture measurement is performed on a
screen of the patient terminal 5200 of FIG. 43 for 60 sec-
onds, and the patient terminal 5200 receives raw data
(for example, an acceleration value output by an accel-
eration sensor) for generating the trunk movement data
of the patient from the wearable measuring device 5100.
[0392] According to an embodiment, the first SWC unit
5150 of the wearable measuring device 5100 and the
second SWC unit 5210 of the patient terminal 5200 may
be pre-connected via pairing.
[0393] Then, the processor 5240 may generate, based
on the raw data received from the wearable measuring
device 5100, the trunk movement data, such as the chest
displacement vector, the lung capacity data, the chest
asymmetry data, the waist portion displacement vector,
the waist portion asymmetry data, and the trunk balance
data.
[0394] Next, the processor 5240 invokes the spine
health state data corresponding to the trunk movement
data in preparation for the spine health state instruction
data stored in the memory unit 5230.
[0395] Then, as shown in FIG. 44, the patient terminal
5200 may display the spine health state data on the dis-
play unit 5250 and provide the spine health state data to
the user.
[0396] FIG. 45 illustrates the spine health state instruc-
tion data stored in the memory unit 5230, according to
an embodiment.
[0397] According to an embodiment, the spine health
state instruction data may include the trunk movement
data and the spine health state data matched to the trunk
movement data.
[0398] For example, as shown in FIG. 45, the spine
health state instruction data stored in the memory unit
5230 may include a column of the lung capacity data,
i.e., the trunk movement data, and a column of the spine
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health state data matched to the lung capacity data.
[0399] In FIG. 45, the lung capacity data is displayed
in A, B, and C, but may be, in practice, defined as a lowest
value and a highest value indicating a size range of a
vector. The lung capacity data may be matched to any
one of healthy, normal, and bad indicated by the spine
health state data to configure the spine health state in-
struction data.
[0400] When the lung capacity data generated by
measuring the posture of the patient in the screen shown
in FIG. 43 belongs to ’B’ in FIG. 45, the patient terminal
5200 may display ’Normal’ as the spine health state data
as shown in FIG. 44.
[0401] FIG. 46 is a flowchart of a method, performed
by the patient terminal 5200, of controlling the wearable
measuring device 5100, according to an embodiment.
[0402] Referring to FIG. 46, the input unit 5220 re-
ceives at least one of a training time, a stimulation cycle,
and a repetition cycle from the user, in operation S6010.
Then, the processor 5240 transmits a control signal to
the wearable measuring device 5100 according to the
training time such that the wearable measuring device
5100 is activated for the training time, in operation S6020.
Also, the processor 5240 transmits a control signal to the
wearable measuring device 5100 such that duration of
stimulation applied by the first and second stimulators
5180 and 5190 is changed according to the stimulation
cycle, in operation S6030. Also, the processor 5240
transmits a control signal to the wearable measuring de-
vice 5100 according to the repetition cycle such that the
wearable measuring device 5100 is repeatedly activated
based on the repetition cycle, in operation S6040.
[0403] As such, the user may adjust spine diagnosis
processes including the posture measurement and spine
correction using the wearable measuring device 5100,
by inputting, to the patient terminal 5200, various types
of setting information related to driving of the wearable
measuring device 5100.
[0404] FIGS. 47 and 48 illustrate screens of the patient
terminal 5200 receiving information for controlling the
wearable measuring device 5100 from the patient, ac-
cording to an embodiment.
[0405] As shown in FIG. 47, according to an embodi-
ment, the patient terminal 5200 may provide a screen for
receiving setting information related to driving of the
wearable measuring device 5100 through the display unit
5250.
[0406] The training time indicates a period of time
where the wearable measuring device 5100 collects data
by measuring the patient. In FIG. 47, the user may select
one of 1 minute, 3 minutes, and 5 minutes as the training
time to adjust a driving time of the wearable measuring
device 5100.
[0407] The stimulation cycle indicates duration of the
first and second stimulators 5180 and 5190 of the wear-
able measuring device 5100 stimulating a body part of
the patient. When the stimulation cycle is slow, the du-
ration of stimulation applied to the body part is long.

[0408] On the other hand, when the stimulation cycle
is fast, the duration of stimulation applied to the body part
is short. In FIG. 47, the user may select one of ’slow’,
’normal’, and ’fast’ as the stimulation cycle to adjust the
duration of stimulation provided by the wearable meas-
uring device 5100 to the patient.
[0409] The repetition cycle indicates a cycle where the
wearable measuring device 5100 is driven. The wearable
measuring device 5100 is repeatedly driven based on
the repetition cycle as the wearable measuring device
5100 is continuously driven for the training time. In FIG.
47, the user may select any one of 30 minutes, 60 min-
utes, and 90 minutes as the repetition cycle to adjust the
repetition cycle in which the wearable measuring device
5100 is repeatedly driven.
[0410] The training time, the stimulation cycle, and the
repetition cycle shown in FIG. 47 are only examples, and
may vary according to an embodiment.
[0411] As shown in FIG. 47, when the setting informa-
tion related to driving of the wearable measuring device
5100 is input, the patient terminal 5200 may transmit a
control signal to the wearable measuring device 5100 via
SWC.
[0412] Also, as shown in FIG. 48, the patient terminal
5200 may receive data from the wearable measuring de-
vice 5100 by driving the wearable measuring device 5100
according to the setting information input by the user,
and generate the trunk movement data based on the re-
ceived data, thereby controlling the wearable measuring
device 5100 to stimulate the body part of the patient.
[0413] FIG. 49 is a flowchart of a method of calculating
a spine score of the patient, according to an embodiment.
[0414] The patient terminal 5200 may calculate the
spine score of the patient based on the trunk movement
data of the patient, and provide the spine score to the
user.
[0415] Referring to FIG. 49, the processor 5240 calcu-
lates the spine score based on the trunk movement data
in operation S7010, and the display unit 5250 displays
the calculated spine score in operation S7020.
[0416] According to an embodiment, the spine score
may be calculated based on the lung capacity data and
the trunk asymmetry data. In detail, the processor 5240
may calculate the spine score such that the spine score
is high when the lung capacity data is large and the spine
score is high when the trunk asymmetry data is small.
[0417] FIG. 50 is a flowchart of a method of calculating
the spine score of the patient based on the lung capacity
data and the trunk asymmetry data of the patient, accord-
ing to an embodiment.
[0418] Referring to FIG. 50, the processor 5240 may
calculate the lung capacity data of the left and right chests
by adding the lung capacity data of the left chest and the
long capacity data of the right chest, in operation S7110.
Then, the processor 5240 may calculate the trunk asym-
metry data by adding the chest asymmetry data and the
waist portion asymmetry data, in operation S7120. Then,
the processor 5240 may calculate the spine score by
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dividing the lung capacity data of the left and right chests
by the trunk asymmetry data, in operation S7130.
[0419] As such, the patient terminal 5200 may gener-
ate the trunk movement data of the patient based on
measurement data of the patient received from the wear-
able measuring device 5100 and calculate the spine
score based on the trunk movement data, wherein the
spine score may be proportional to the lung capacity data
and inversely proportional to the trunk asymmetry data.
[0420] FIG. 51 illustrates a screen in which the calcu-
lated spine score is provided to the patient, according to
an embodiment.
[0421] According to an embodiment, the patient termi-
nal 5200 may calculate the spine score based on the
trunk movement data of the patient, and store the spine
score in the memory unit 5230.
[0422] In addition, the patient terminal 5200 may dis-
play and provide, to the user, a graph of a change of the
spine score according to time, by repeatedly calculating
the spine score.
[0423] For example, as shown in FIG. 51, the patient
termianl5 200 may calculate and store the spine score
of the patient every day, and generate and display, on
the screen, a spine score graph in which a horizontal axis
indicates time and a vertical axis indicates a spine score.
[0424] In the embodiments described above, the wear-
able measuring device 5100 transmits the raw data, such
as an acceleration value, to the patient terminal 5200 by
measuring the patient, the patient terminal 5200 gener-
ates the trunk movement data of the patient, such as a
displacement vector, based on the raw data, and the sys-
tem for remotely diagnosing spine 5300 generates the
diagnostic data, such as the lung capacity data, the trunk
asymmetry data, and the left or right trunk balance data,
by receiving the displacement vector from the patient ter-
minal 5200, but the present disclosure is not limited there-
to.
[0425] For example, the wearable measuring device
5100 may further generate the trunk movement data,
such as the displacement vector, by processing the raw
data obtained by measuring the patient, and in addition,
further generate the diagnostic data, such as the lung
capacity data, the trunk asymmetry data, and the left or
right trunk balance data, based on the displacement vec-
tor.
[0426] Similarly, the patient terminal 5200 may gener-
ate not only the trunk movement data, such as the dis-
placement vector, but also the diagnostic data, such as
the lung capacity data, the trunk asymmetry data, and
the left or right trunk balance data, upon receiving the
raw data, such as an acceleration value, from the wear-
able measuring device 5100.
[0427] Also, the system for remotely diagnosing spine
5300 may directly generate the trunk movement data,
such as the displacement vector, upon receiving the raw
data, such as an acceleration value, collected by the
wearable measuring device 5100, through the patient ter-
minal 5200.

[0428] In other words, the trunk movement data and
the diagnostic data may be generated by any one of the
wearable measuring device 5100, the patient terminal
5200, and the system for remotely diagnosing spine
5300.
[0429] Processes for operations ofthe wearable meas-
uring device 5100, the patient terminal 5200, and the
system for remotely diagnosing spine 5300, according
to embodiments may be embodied as computer-execut-
able programs on a computer-readable recording medi-
um. The computer-readable recording medium is any da-
ta storage device that can store data which can be there-
after read by a computer system. Examples of the com-
puter-readable recording medium include ROM, RAM,
CD-ROMs, magnetic tapes, floppy disks, optical data
storage devices, etc. Alternatively, the processes may
be embodied as computer programs stored in a medium
to be combined to and executed by a computer.
[0430] Here, after, a wearable measuring device 6100
according to another embodiment will be described with
reference to FIGS. 52 through 59.
[0431] FIGS. 52 and 53 are respectively a rear view
and a front view of a patient wearing the wearable meas-
uring device 6100, according to an embodiment.
[0432] The wearable measuring device 6100 includes
a first stretch sensor unit 6110, a second stretch sensor
unit 6120, and a first SWC unit 6150.
[0433] The first stretch sensor unit 6110 detects move-
ment of a left trunk of the patient. The second stretch
sensor unit 6120 detects movement of a right trunk of
the patient.
[0434] The first SWC unit 6150 transmits data output
from the first and second stretch sensor units 6110 and
6120 to a patient terminal 6200.
[0435] According to an embodiment, the first stretch
sensor unit 6110 is provided at a portion of an object
worn on the patient, which interacts with the left trunk,
and the second stretch sensor unit 6120 is provided at a
portion of the object worn on the patient, which interacts
with the right trunk.
[0436] For example, the first and second stretch sensor
units 6110 and 6120 may be provided at a chest band
surrounding the chest of the patient on a top worn by the
patient. As shown in FIGS. 52 and 53, the first and second
stretch sensor units 6110 and 6120 may be formed of a
stretchable material, and provided at a band portion of
underwear or sportswear top worn on the chest of a fe-
male.
[0437] As such, the first and second stretch sensor
units 6110 and 6120 may be integrated into the object
worn by the patient, but alternatively, may be provided
to be replaceable. For example, the first and second
stretch sensor units 6110 and 6120 formed of fabric may
be provided to be replaceable in clothing worn by the
patient.
[0438] In the current embodiment, the patient wearing
the wearable measuring device 6100 is not limited to a
female, and the first and second stretch sensor units 6110
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and 6120 may be provided at a portion of the top of a
male surrounding the chest. In addition, the wearable
measuring device 6100 does not necessarily have to be
clothing, and may be embodied in any one of various
objects, such as a gear and an accessory, as long as the
first and second stretch sensor units 6110 and 6120 de-
tect the movements of the left and right trunks by being
provided at portions respectively interacting with the left
and right trunks of the patient.
[0439] The first stretch sensor unit 6110 may output,
to the first SWC unit 6150, first stretching amount data
indicating a left chest stretching mount according to the
movement of the left chest of the patient. Also, the second
stretch sensor unit 6120 may output, to the first SWC unit
6150, second stretching amount data indicating a right
chest stretching amount according to the movement of
the right chest of the patient.
[0440] For example, the first and second stretch sensor
units 6110 and 6120 may output an electric signal ac-
cording to a resistance value of a sensor, which changes
according to expansion or contraction. Here, the left
chest stretching amount of the patient may be a changed
resistance value of the first stretch sensor unit 6110, and
the right chest stretching amount may be a changed re-
sistance value of the second stretch sensor unit 6120.
However, based on types of the first and second stretch
sensor units 6110 and 6120, the left and right chest
stretching amounts may be indicated by another type of
physical amount other than a resistance value of a sen-
sor.
[0441] The first SWC unit 6150 exchanges data with
the patient terminal 6200 via SWC. For example, the first
SWC unit 6150 may exchange data with the patient ter-
minal 6200 via Bluetooth. However, an SWC protocol
used by the first SWC unit 6150 and the patient terminal
6200 to exchange data is not limited to a Bluetooth pro-
tocol.
[0442] The patient terminal 6220 may obtain the left
chest stretching amount based on the first stretching
amount data, and obtain the right chest stretching
amount based on the second stretching amount data.
According to an embodiment, the patient terminal 6200
may be a mobile terminal, such as a smart device, and
process data by executing an application, by including a
processor, such as an AP, and a memory.
[0443] According to an embodiment, the wearable
measuring device 6100 may further include a first stim-
ulator and a second stimulator. The first stimulator stim-
ulates a left body part of the patient, and the second stim-
ulator stimulates a right body part of the patient.
[0444] The first and second stimulators may include a
vibrator generating vibration. However, the configuration
of the first and second stimulators is not limited thereto,
and the first and second stimulators may include, in ad-
dition to the vibrator, various devices capable of stimu-
lating a body part of the patient, such as an electrode
applying electric stimulation.
[0445] Although not shown in FIGS. 52 and 53, like the

first and second stretch sensor units 6110 and 6120, the
first and second stimulators may also be provided at por-
tions of the object worn by the patient, which respectively
interact with the left and right trunks of the patient.
[0446] For example, the first and second stimulators
may be provided at the chest band surrounding the chest
on the top worn by the patient. However, the first and
second stimulators may be provided at other objects,
aside from the chest band of the top, as long as the first
and second stimulators stimulate the left and right body
parts of the patient.
[0447] Also, the first and second stimulators do not
necessarily need to be provided at the same object as
the first and second stretch sensor units 6110 and 6120,
and according to an embodiment, the first and second
stretch sensor units 6110 and 6120 may be provided at
the top and the first and second stimulators may be em-
bodied as separate accessories.
[0448] FIG. 54 is a flowchart of a spine diagnosing
method performed by the patient terminal 6100, accord-
ing to an embodiment.
[0449] According to an embodiment, the patient termi-
nal 6200 receives, from the wearable measuring device
6100, the first stretching amount data indicating the left
chest stretching amount and the second stretching
amount data indicating the right chest stretching amount
in operation S8010, obtains the left and right chest
stretching amounts based on the first and second stretch-
ing amount data in operation S8020, and when it is de-
termined that the left chest stretching amount is smaller
than a pre-set reference chest stretching amount in op-
eration S8030, controls the first stimulator to operate in
operation S8040, and when it is determined that the right
chest stretching amount is smaller than the pre-set ref-
erence chest stretching amount in operation S8030, con-
trols the second stimulator to operate in operation S8040.
[0450] According to the current embodiment, the pa-
tient wearing the wearable measuring device 6100 may
consciously and actively move one of the left and right
chests, which has low stretching amount due to abnormal
bending of the spine, by recognizing the corresponding
chest through stimulation. Accordingly, the patient may
obtain a treatment effect of correcting the spine by train-
ing inactivated muscles of the corresponding chest.
[0451] FIG. 55 is a flowchart of a spine diagnosing
method performed by the patient terminal 6200, accord-
ing to another embodiment.
[0452] According to an embodiment, the patient termi-
nal 6200 receives, from the wearable measuring device
6100, the first stretching amount data indicating the left
chest stretching amount of the patient and the second
stretching amount data indicating the right chest stretch-
ing amount of the patient in operation S9010, obtains the
left and right chest stretching amounts based on the first
and second stretching amount data in operation S9020,
calculates a first difference between the left chest stretch-
ing amount and the right chest stretching amount in op-
eration S9030, and when it is determined that the calcu-
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lated first difference is greater than a pre-set first refer-
ence value in operation S9040 and that the left chest
stretching amount is smaller than the right chest stretch-
ing amount in operation S9050, controls the first stimu-
lator to operate in operation S9060, and when it is deter-
mined that the calculated first difference is greater than
the pre-set first reference value in operation S9040 and
that the right chest stretching amount is smaller than the
left chest stretching amount in operation S9050, controls
the second stimulator to operate in operation S9070.
[0453] According to the current embodiment, the pa-
tient wearing the wearable measuring device 6100 may
consciously and actively move one of the left and right
chests, which moves less during respiration, by recog-
nizing the corresponding chest through stimulation when
the left and right chests are severely asymmetric due to
abnormal bending of the spine. Accordingly, the patient
may obtain a treatment effect of correcting the spine by
training inactivated muscles of the corresponding chest.
[0454] FIGS. 56 and 57 are respectively a rear view
and a front view of a patient wearing the wearable meas-
uring device 6100, according to another embodiment.
[0455] According to an embodiment, the wearable de-
vice 6100 may further include a third stretch sensor unit
6130, a fourth stretch sensor unit 6140, and an auxiliary
SWC unit 6155.
[0456] The third stretch sensor unit 6130 detects
movement of a left waist portion of the patient. The fourth
stretch sensor unit 6140 detects movement of a right
waist portion of the patient. The auxiliary SWC unit 6155
transmits data output from the third and fourth stretch
sensor units 6130 and 6140 to the patient terminal 6200.
[0457] According to an embodiment, the third stretch
sensor unit 6130 may be provided at a portion of an object
worn by the patient, which interacts with the left waist
portion, and the fourth stretch sensor unit 6150 may be
provided at a portion of the object worn by the patient,
which interacts with the right waist portion.
[0458] For example, the third and fourth stretch sensor
units 6130 and 6140 may be provided at a waist band
surrounding a waist portion on clothing worn by the pa-
tient. As shown in FIGS. 56 and 57, the third and fourth
stretch sensor units 6130 and 6140 may be formed of a
stretchable material, and provided at a waist band portion
of underwear or sportswear bottom.
[0459] As such, the third and fourth stretch sensor units
6130 and 6140 may be integrated into the object worn
by the patient, but alternatively, may be provided to be
replaceable. For example, the third and fourth stretch
sensor units 6130 and 6140 formed of fabric may be pro-
vided to be replaceable in clothing worn by the patient.
[0460] In addition, the wearable measuring device
6100 may be embodied in any one of various objects,
such as a gear and an accessory, as long as the third
and fourth stretch sensor units 6130 and 6140 detect the
movements of the left and right waist portions by being
provided at portions respectively interacting with the left
and right waist portions of the patient.

[0461] The third stretch sensor unit 6130 may output,
to the auxiliary SWC unit 6155, third stretching amount
data indicating a left waist portion stretching amount ac-
cording to movement of the left waist portion of the pa-
tient. Also, the fourth stretch sensor unit 6140 may output,
to the auxiliary SWC unit 6155, fourth stretching amount
data indicating a right waist portion stretching amount
according to movement of the right waist portion of the
patient.
[0462] For example, the third and fourth stretch sensor
units 6130 and 6140 may output an electric signal ac-
cording to a resistance value of a sensor, which changes
according to expansion or contraction. Here, the left waist
portion stretching amount of the patient may be a
changed resistance value of the third stretch sensor unit
6130, and the right waist portion stretching amount may
be a changed resistance value of the fourth stretch sen-
sor unit 6140. However, based on types of the third and
fourth stretch sensor units 6130 and 6140, the left and
right waist portion stretching amounts may be indicated
by another type of physical amount other than a resist-
ance value of a sensor.
[0463] The auxiliary SWC unit 6155 exchanges data
with the patient terminal 6200 via SWC. For example,
the auxiliary SWC unit 6155 may exchange data with the
patient terminal 6200 via Bluetooth. However, an SWC
protocol used by the auxiliary SWC unit 6155 and the
patient terminal 6200 to exchange data is not limited to
a Bluetooth protocol.
[0464] The patient terminal 6220 may obtain the left
waist portion stretching amount based on the third
stretching amount data, and obtain the right waist portion
stretching amount based on the fourth stretching amount
data.
[0465] FIG. 58 is a flowchart of a spine diagnosing
method performed by the patient terminal 6200, accord-
ing to another embodiment.
[0466] According to an embodiment, the patient termi-
nal 6200 receives, from the wearable measuring device
6100, the third stretching amount data indicating the left
waist portion stretching amount of the patient and the
fourth stretching amount data indicating the right waist
portion stretching amount of the patient, in operation
S10010, obtains the left and right waist portion stretching
amounts based on the third and fourth stretching amount
data in operation S10020, calculates a second difference
between the left waist portion stretching amount and the
right waist portion stretching amount in operation
S10030, and when it is determined that the calculated
second difference is greater than a pre-set second ref-
erence value in operation S10040 and that the left waist
portion stretching amount is smaller than the right waist
portion stretching amount in operation S10050, controls
the first stimulator to operate in operation S10060, and
when it is determined that the calculated second differ-
ence is greater than the pre-set second reference value
in operation S10040 and that the right waist portion
stretching amount is smaller than the left waist portion
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stretching amount in operation S10050, controls the sec-
ond stimulator to operate in operation S10070.
[0467] According to the current embodiment, the pa-
tient wearing the wearable measuring device 6100 may
consciously and actively move one of the left and right
waist portions, which moves less, by recognizing the cor-
responding waist portion through stimulation when the
left and right waist portions are severely asymmetric due
to abnormal bending of the spine. Accordingly, the patient
may obtain a treatment effect of correcting the spine by
training inactivated muscles of the corresponding waist
portion.
[0468] FIG. 59 is a flowchart of a spine diagnosing
method performed by the patient terminal 6200, accord-
ing to another embodiment.
[0469] According to an embodiment, the patient termi-
nal 6200 receives, from the wearable measuring device
6100, the first stretching amount data indicating the left
chest stretching amount and the second stretching
amount data indicating the right chest stretching amount
in operation S11010, obtaining the left and right chest
stretching amounts based on the first and second stretch-
ing amount data in operation S11020, receiving, from the
wearable measuring device 6100, the third stretching
amount data indicating the left waist portion stretching
amount and the fourth stretching amount data indicating
the right waist portion stretching amount in operation
S11030, obtaining the left and right waist portion stretch-
ing amounts based on the third and fourth stretching
amount data in operation S11040, calculating a third dif-
ference between the left chest stretching amount and the
left waist portion stretching amount in operation S11050,
controlling the first stimulator to operate in operation
S11070 when it is determined that the calculated third
difference is outside a pre-set reference range in opera-
tion S11060, calculating a fourth difference between the
right chest stretching amount and the right waist portion
stretching amount in operation S11050, and controlling
the second stimulator to operate in operation S11070
when it is determined that the calculated fourth difference
is outside the pre-set reference range in operation
S11060.
[0470] In the current embodiment, unlike the left or right
chest stretching mount, the first difference between the
left and right chest stretching amounts, and the second
difference between the left and right waist portion stretch-
ing amounts, abnormality of the spine may be diagnosed
by indicating a movement relationship between one side
chest and one side waist portion as the third or fourth
difference between a chest stretching amount of the one
side chest and a waist portion stretching amount of the
one side waist portion, based on stretching amounts of
the one side chest and the one side waist portion, and
comparing the third or fourth difference with a reference
range.
[0471] According to the current embodiment, the pa-
tient wearing the wearable measuring device 6100 may
consciously and actively move a chest and waist portion

of one of the left and right trunks, in which movement at
the chest and waist portion is outside a normal range due
to abnormal bending of the spine, by recognizing the cor-
responding trunk through stimulation. Accordingly, the
patient may obtain a treatment effect of correcting the
spine by training inactivated muscles of the chest or waist
portion of the corresponding trunk
[0472] The spine diagnosing method according to the
embodiments may be embodied as an application stored
in a medium to be executed by a mobile terminal. A com-
puter-readable recording medium is any data storage de-
vice that can store data which can be thereafter read by
a computer system. Examples of the computer-readable
recording medium include ROM, RAM, CD-ROMs, mag-
netic tapes, floppy disks, optical data storage devices,
etc.
[0473] While one or more embodiments have been de-
scribed with reference to the figures, it will be understood
by those of ordinary skill in the art that various changes
in form and details may be made therein without depart-
ing from the spirit and scope of the disclosure as defined
by the following claims.

Claims

1. A chest measuring device comprising:

first and second sensor units respectively com-
prising sensors detecting movement of left and
right chests of a subject;
a detaching unit configured to attach or detach
the first and second sensor units to or from a
chest of the subject; and
a control unit configured to receive data meas-
ured by the sensor of the first sensor unit and
the sensor of the second sensor unit,
wherein the control unit comprises:

a first sensor unit processor configured to
detect inhalation volume information of the
left chest by analyzing data of the first sen-
sor unit;
a second sensor unit processor configured
to detect inhalation volume information of
the right chest by analyzing data of the sec-
ond sensor unit; and
a vibration determiner configured to calcu-
late a difference between the inhalation vol-
ume information of the left chest detected
by the first sensor unit processor and the
inhalation volume information of the right
chest detected by the second sensor unit
processor, compare the calculated differ-
ence with a second threshold value that is
defined as a largest difference between the
inhalation volume information of the left and
right chests during normal respiration, and
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determine that respiration is not normal due
to inactivated a muscle of the chest caused
by abnormal alignment of a spine when the
difference is equal to or greater than the
second threshold value.

2. The chest measuring device of claim 1, wherein the
vibration determiner further comprises:

a left data detecting module configured to detect
left data comprising the inhalation volume infor-
mation of the lest chest by analyzing data input
from the first sensor unit;
a right data detecting module configured to de-
tect right data comprising the inhalation volume
information of the right chest by analyzing data
input from the second sensor unit; and
a third determining module configured to calcu-
late the difference between the inhalation vol-
ume information of the left chest detected by the
left data detecting module and the inhalation vol-
ume information of the right chest detected by
the right data detecting module, compare the
calculated difference with the second threshold
value, and determine that the alignment of the
spine is abnormal when the difference is equal
to or greater than the second threshold value.

3. The chest measuring device of claim 2, wherein the
left data detecting module is configured to detect the
left data further comprising exhalation volume infor-
mation of the left chest and volume displacement
value of the left chest during inhalation and exhala-
tion,
the right data detecting module is configured to de-
tect the right data further comprising exhalation vol-
ume information of the right chest and volume dis-
placement value of the right chest during inhalation
and exhalation, and
the vibration determiner further comprises:

a first determining module configured to calcu-
late a volume displacement value that is a dif-
ference between the inhalation volume informa-
tion and the exhalation volume information of
the left chest of the left data, compare the cal-
culated volume displacement value with a first
threshold value defined as a smallest value of a
volume displacement value of inhalation and ex-
halation of the chest of which respiration is de-
termined to be normal, and determine that res-
piration is not normal due to inactivated a muscle
ofthe left chest caused by abnormal alignment
of the spine when the calculated volume dis-
placement value is smaller than the first thresh-
old value; and
a second determining module configured to cal-
culate a volume displacement value that is a dif-

ference between the inhalation volume informa-
tion and the exhalation volume information of
the right chest of the right data, compare the
calculated volume displacement value with the
first threshold value, and determine that respi-
ration is not normal due to inactivated a muscle
of the right chest caused by abnormal alignment
of the spine when the calculated volume dis-
placement value is smaller than the first thresh-
old value.

4. The chest measuring device of claim 3, wherein the
first and second sensor units each comprise:

a gyrosensor configured to detect angular
speeds of X-, Y-, and Z-axes that are perpen-
dicular to each other;
an acceleration sensor configured to detect ac-
celeration of the X-, Y-, and Z-axes that are per-
pendicular to each other; and
a geomagnetic sensor.

5. The chest measuring device of claim 3 or 4, wherein
the first and second sensor units each comprise a
vibrator,
wherein the control unit is configured to output con-
trol data for vibrating the vibrator of the first sensor
unit when the first determining module determines
that respiration is not normal, output control data for
vibrating the vibrator of the second sensor unit when
the second determining module determines that res-
piration is not normal, and output control data to one
of the first and second sensor units, which corre-
sponds to a chest having smaller inhalation volume
information when the third determining module de-
termines that respiration is not normal, and
the first and second sensor units each operate the
vibrators when the control data is received from the
control unit.

6. The chest measuring device of claim 5, wherein the
first and second sensor units further comprise pres-
surizing units configured to selectively raise or lower
the vibrators of the first and second sensor units,
wherein the control unit comprises a raised height
detector driven when the vibration determiner deter-
mines that respiration is not normal and configured
to detect a raised height corresponding to exhalation
volume information of a chest of which respiration is
determined to be abnormal by the vibration deter-
miner by searching a reference table in which raised
height of the pressurizing unit are matched per ex-
halation volume information of the chest, and
the first and second sensor units vibrate the vibrators
after controlling the pressurizing units according to
the raised height received from the control unit.

7. A scoliosis correction system comprising:
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a wearable internet of things (IoT) comprising at
least one sensor unit that comprises a sensor
and a vibrator, the sensor contacting a body of
a subject and detecting movement of a muscle
of the contacted body, a detaching unit config-
ured to attach or detach the at least one sensor
unit to or from the body of the subject, and a
control unit configured to externally transmit a
sensing value when the sensing value meas-
ured by the sensor of the at least one sensor
unit is received; and
a portable terminal in which a spine manage-
ment application analyzing the sensing value re-
ceived from the wearable IoT is installed,
wherein the spine management application de-
termines whether the muscle needs to be vibrat-
ed by analyzing the sensing value when the
sensing value is received from the wearable IoT,
and when it is determined that the muscle needs
vibration, transmits vibration information to the
wearable IoT by controlling the portable termi-
nal.

8. The scoliosis correction system of claim 7, wherein
the spine management application comprises:

a data analyzer configured to analyze the sens-
ing value received from the at least one sensing
unit via a pre-set analysis algorithm, and detect
a motion vector of the muscle corresponding to
a location where the at least one sensor unit is
attached; and
a vibration determiner configured to detect ac-
tivity of the muscle by analyzing the motion vec-
tor detected by the data analyzer via a pre-set
activity detection algorithm, compare the detect-
ed activity with a pre-set threshold value defined
as a smallest value of muscle activity in which
respiration is determined to be normal or the
muscle is determined to be activated, and de-
termine that the muscle needs to be vibrated
when the detected activity is smaller than the
pre-set threshold value,
wherein the spine management application
transmits the vibration information to the wear-
able IoT by controlling the portable terminal
when the vibration determiner determines that
the muscle needs to be vibrated, and the wear-
able IoT is configured to drive the vibrator of the
at least one sensor unit when the vibration in-
formation is received from the portable terminal.

9. The scoliosis correction system of claim 8, wherein
the at least one sensor unit further comprises a pres-
surizing unit configured to selectively raise or lower
the vibrator,
the spine management application further comprises
a vibration information detector configured to be driv-

en when the vibration determiner determines that
the muscle needs to be vibrated, analyze the motion
vector of the muscle detected by the data analyzer
via a pre-set vibration intensity and height detection
algorithm, and generate vibration information com-
prising optimum vibration intensity and an optimum
raised height of the vibrator, which corresponds to
the motion vector, and
the wearable IoT is further configured to enable the
pressurizing unit to adjust a length of the vibrator
based on the optimum raised height of the vibration
information received from the spine management
application, and vibrate the vibrator according to the
optimum vibration intensity of the received vibration
information.

10. The scoliosis correction system of claim 9, wherein
the at least one sensor unit comprises:

a first sensor unit contacting the back of the sub-
ject corresponding to left ribs;
a second sensor unit contacting the back of the
subject corresponding to right ribs;
a third sensor unit contacting the back of the
subject corresponding to left transverse proc-
esses of lumbar vertebrae; and
a fourth sensor unit contacting the back of the
subject corresponding to right transverse proc-
esses of lumbar vertebrae,
the data analyzer further comprises:

a first data detection module configured to
analyze a sensing value measured by the
first sensor unit;
a second data detection module configured
to analyze a sensing value measured by the
second sensor unit;
a third data detection module configured to
analyze a sensing value measured by the
third sensor unit; and
a fourth data detection module configured
to analyze a sensing value measured by the
fourth sensor unit,
the vibration determiner is further config-
ured to determine vibration of the first
through fourth sensor units,
the vibration information detector is further
configured to detect vibration information
with respect to a sensor unit determined that
vibration is needed by the vibration deter-
miner, and
the wearable IoT is further configured to
drive a vibrator of the sensor unit when the
vibration information is received.

11. The scoliosis correction system of claim 10, wherein
the first data detection module is further configured
to analyze the sensing value measured by the first
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sensor unit via the pre-set analysis algorithm and
detect first inhalation detailed information indicating
a motion vector of a muscle corresponding to the left
ribs during inhalation, first exhalation detailed infor-
mation indicating a motion vector of the muscle cor-
responding to the left ribs during exhalation, and first
displacement information indicating a displacement
vector of the first inhalation detailed information and
the first exhalation detailed information,
the second data detection module is further config-
ured to analyze the sensing value measured by the
second sensor unit via the pre-set analysis algorithm
and detect second inhalation detailed information in-
dicating a motion vector of a muscle corresponding
to the right ribs during inhalation, second exhalation
detailed information indicating a motion vector of the
muscle corresponding to the right ribs during exha-
lation, and second displacement information indicat-
ing a displacement vector of the second inhalation
detailed information and the second exhalation de-
tailed information,
the third data detection module is further configured
to analyze the sensing value measured by the third
sensor unit via the pre-set analysis algorithm and
detect third inhalation detailed information indicating
a motion vector of a muscle corresponding to the left
transverse processes of lumbar vertebrae during in-
halation, third exhalation detailed information indi-
cating a motion vector of the muscle corresponding
to the left transverse processes of lumbar vertebrae
during exhalation, and third displacement informa-
tion indicating a motion vector of the third inhalation
detailed information and the third exhalation detailed
information, and
the fourth data detection module is further configured
to analyze the sensing value measured by the fourth
sensor unit via the pre-set analysis algorithm and
detect fourth inhalation detailed information indicat-
ing a motion vector of a muscle corresponding to the
right transverse processes of lumbar vertebrae dur-
ing inhalation, fourth exhalation detailed information
indicating a motion vector of the muscle correspond-
ing to the right transverse processes of lumbar ver-
tebrae during exhalation, and fourth displacement
information indicating a displacement vector of the
fourth inhalation detailed information and the fourth
exhalation detailed information.

12. The scoliosis correction system of claim 11, wherein
the first through fourth sensor units each comprise:

a gyrosensor configured to detect an angular
speed of X-, Y-, and Z-axes perpendicular to
each other;
an acceleration sensor configured to detect ac-
celeration of the X-, Y-, and Z-axes perpendic-
ular to each other; and
a geomagnetic sensor.

13. The scoliosis correction system of claim 11, further
comprising a management server configured to, up-
on receiving information about the motion vectors of
the first through fourth sensor units from the spine
management application, detect a respiration pat-
tern and a spinal alignment state of the subject by
analyzing the received motion vectors of the muscles
via a pre-set respiration pattern and spinal alignment
state detection algorithm, detect optimum rotational
angular breathing and an optimum training posture
corresponding to the detected respiration pattern
and spinal alignment state by searching a reference
table in which rotational angular breathing and train-
ing postures are matched per respiration pattern and
spinal alignment state, and transmit information
about the detected optimum rotational angular
breathing and training posture to the spine manage-
ment application,
wherein the spine management application displays,
on a monitor of the portable terminal, the optimum
rotational angular breathing and training posture re-
ceived from the management server.

14. A system for remotely diagnosing spine comprising:

a patient interface unit configured to receive
trunk movement data of a patient, which is gen-
erated when a wearable measuring device
measures the patient, from a patient terminal;
a database unit storing the trunk movement da-
ta;
a diagnostic data generator configured to gen-
erate diagnostic data about the patient based
on the trunk movement data of the patient; and
a medical staff interface unit configured to pro-
vide the diagnostic data about the patient to a
medical staff terminal.

15. The system for remotely diagnosing spine of claim
14, wherein the wearable measuring device com-
prises:

a first sensor unit configured to detect movement
of a left chest of the patient;
a second sensor unit configured to detect move-
ment of a right chest of the patient; and
a first near field communication unit configured
to transmit data output from the first and second
sensor units to the patient terminal.

16. The system for remotely diagnosing spine of claim
15, wherein the first and second sensor units each
comprise an acceleration sensor configured to de-
tect acceleration with respect to at least one axis
direction.

17. The system for remotely diagnosing spine of claim
16, wherein the patient terminal is configured to gen-
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erate a left chest displacement vector related to
movement of the left chest of the patient based on
the data output from the first sensor unit, and gen-
erate a right chest displacement vector related to
movement of the right chest of the patient based on
the data output from the second sensor unit.

18. The system for remotely diagnosing spine of claim
17, wherein the diagnostic data generator is further
configured to generate lung capacity data related to
lung capacity of the left or right chest of the patient
by receiving the left chest displacement vector or the
right chest displacement vector of the patient.

19. The system for remotely diagnosing spine of claim
18, wherein the diagnostic data generator is further
configured to:

detect a left or right chest inhalation displace-
ment vector corresponding to inhalation of the
patient and left or right chest exhalation dis-
placement vector corresponding to exhalation
of the patient, from among the received left or
right chest displacement vector,
calculate a first vector between the left or right
chest inhalation displacement vector and the left
or right chest exhalation displacement vector,
and
output half of a size of the first vector as the lung
capacity data of the left or right chest.

20. The system for remotely diagnosing spine of claim
19, wherein the wearable measuring device further
comprises:

a first stimulator configured to stimulate a left
body portion of the patient; and
a second stimulator configured to stimulate a
right body portion of the patient,
wherein the patient terminal controls the first
stimulator to operate when the lung capacity da-
ta of the left chest is smaller than pre-set refer-
ence lung capacity, and controls the second
stimulator to operate when the lung capacity da-
ta of the right chest is smaller than the pre-set
reference lung capacity.

21. The system for remotely diagnosing spine of claim
18, wherein the diagnostic data generator is further
configured to generate chest asymmetry data about
asymmetry of the left chest and the right chest of the
patient by receiving the left chest displacement vec-
tor and the right chest displacement vector of the
patient.

22. The system for remotely diagnosing spine of claim
21, wherein the diagnostic data generator is further
configured to:

detect a left chest inhalation displacement vec-
tor or a left chest exhalation displacement vector
corresponding to inhalation or exhalation of the
patient, from among the received left chest dis-
placement vector,
detect a right chest inhalation displacement vec-
tor or a right chest exhalation displacement vec-
tor corresponding to inhalation or exhalation of
the patient, from among the received right chest
displacement vector,
calculate a second vector between the left chest
inhalation displacement vector or the left chest
exhalation displacement vector and the right
chest inhalation displacement vector or the right
chest exhalation displacement vector, and
output a size of the second vector as the chest
asymmetry data.

23. The system for remotely diagnosing spine of claim
22, wherein the wearable measuring device further
comprises:

a first stimulator configured to stimulate a left
body portion of the patient; and
a second stimulator configured to stimulate a
right body portion of the patient,
wherein the patient terminal is further configured
to:

control the first stimulator to operate when
the chest asymmetry data is greater than a
pre-set first threshold value and a size of
the left chest inhalation displacement vector
or the left chest exhalation displacement
vector is smaller than a size of the right chest
inhalation displacement vector or the right
chest exhalation displacement vector, and
control the second stimulator to operate
when the chest asymmetry data is greater
than the pre-set first threshold value and the
size of the right chest inhalation displace-
ment vector or the right chest exhalation dis-
placement vector is smaller than the size of
the left chest inhalation displacement vector
or the left chest exhalation displacement
vector.

24. The system for remotely diagnosing spine of claim
23, wherein the wearable measuring device further
comprises:

a third sensor unit configured to detect move-
ment of a left waist portion of the patient; and
a fourth sensor unit configured to detect move-
ment of a right waist portion of the patient,
wherein the first near field communication unit
transmits data output from the third and fourth
sensor units to the patient terminal.
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25. The system for remotely diagnosing spine of claim
24, wherein the patient terminal is further configured
to:

generate a left waist portion displacement vector
about movement of the left waist portion of the
patient based on the data output from the third
sensor unit, and
generate a right waist portion displacement vec-
tor about movement of the right waist portion of
the patient based on the data output from the
fourth sensor unit.

26. The system for remotely diagnosing spine of claim
25, wherein the diagnostic data generator is further
configured to generate waist portion asymmetry data
about asymmetry between the left waist portion and
the right waist portion of the patient by receiving the
left waist portion displacement vector and the right
waist portion displacement vector of the patient.

27. The system for remotely diagnosing spine of claim
26, wherein the diagnostic data generator is further
configured to:

generate a third vector between the left waist
portion displacement vector and the right waist
portion displacement vector, and
output a size of the third vector as the waist por-
tion asymmetry data.

28. The system for remotely diagnosing spine of claim
27, wherein the patient terminal is further configured
to:

control the first stimulator to operate when the
waist portion asymmetry data is greater than a
pre-set second threshold value and a size of the
left waist portion displacement vector is smaller
than a size of the right waist portion displace-
ment vector, and
control the second stimulator to operate when
the waist portion asymmetry data is greater than
the pre-set second threshold value and the size
of the right waist portion displacement vector is
smaller than the size of the left waist portion dis-
placement vector.

29. The system for remotely diagnosing spine of claim
25, wherein the diagnostic data generator is further
configured to generate left or right trunk balance data
about balance between the left or right chest and the
left or right waist portion by receiving the left or right
chest displacement vector and the left or right waist
portion displacement vector of the patient.

30. The system for remotely diagnosing spine of claim
29, wherein the diagnostic data generator is further

configured to calculate a fourth vector between the
left or right chest displacement vector and the left or
right waist portion displacement vector, and output
the fourth vector as the left or right trunk balance
data.

31. The system for remotely diagnosing spine of claim
30, wherein the patient terminal is further configured
to:

control the first stimulator to operate when the
left trunk balance data is outside a pre-set ref-
erence vector range, and
control the second stimulator to operate when
the right trunk balance data is outside the pre-
set reference vector range.

32. The system for remotely diagnosing spine of claim
26, wherein the patient terminal comprises:

a second near field communication unit config-
ured to exchange data with the wearable meas-
uring device;
an input unit configured to receive a command
for driving the patient terminal;
a memory unit configured to store data received
from the wearable measuring device and infor-
mation about the wearable measuring device;
a processor configured to generate spine health
information indicating a spine health state of the
patient based on the trunk movement data of
the patient; and
a display unit configured to display the spine
health information of the patient.

33. The system for remotely diagnosing spine of claim
32, wherein the input unit is further configured to re-
ceive a command for executing a posture measuring
function from the patient,
the processor is further configured to receive data
from the wearable measuring device through the
second near field communication unit for a pre-set
time, generate the trunk movement data of the pa-
tient based on the received data, and invoke spine
health state data corresponding to the trunk move-
ment data in preparation for spine health state in-
struction data stored in the memory unit, and
the display unit is further configured to display the
invoked spine health state data.

34. The system for remotely diagnosing spine of claim
33, wherein the spine health state instruction data
comprises the trunk movement data and the spine
health state data matched to the trunk movement
data.

35. The system for remotely diagnosing spine of claim
32, wherein the input unit is further configured to re-
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ceive at least one of a training time, a stimulation
cycle, and a repetition cycle, and
the processor is further configured to:

transmit a control signal to the wearable meas-
uring device according to the training time such
that the wearable measuring device is activated
for the training time,
transmit a control signal to the wearable meas-
uring device such that duration of stimulation ap-
plied by the first and second stimulators changes
according to the stimulation cycle, and
transmit a control signal to the wearable meas-
uring device according to the repetition cycle
such that the wearable measuring device is re-
peatedly activated according to the repetition cy-
cle.

36. The system for remotely diagnosing spine of claim
32, wherein the processor is further configured to
calculate a spine score of the patient based on the
trunk movement data, and
the display unit is further configured to display the
calculated spine score.

37. The system for remotely diagnosing spine of claim
36, wherein the processor is further configured to
calculate the spine score such that the spine score
is high when the lung capacity data is large, and is
high when the trunk asymmetry data is small.

38. The system for remotely diagnosing spine of claim
37, wherein the processor is further configured to:

calculate lung capacity data of the left and right
chests by adding the lung capacity data of the
left chest and the lung capacity data of the right
chest,
calculate the trunk asymmetry data by adding
the chest asymmetry data and the waist portion
asymmetry data, and
calculate the spine score by dividing the lung
capacity data of the left and right chests by the
trunk asymmetry data.

39. A wearable measuring device comprising:

a first stretch sensor unit configured to detect
movement of a left trunk of a patient;
a second stretch sensor unit configured to detect
movement of a right trunk of the patient; and
a first near field communication unit configured
to transmit data output from the first and second
stretch sensor units to a patient terminal.

40. The wearable measuring device of claim 39, wherein
the first stretch sensor unit is provided at a portion
of an object worn on the patient, which interacts with

the left trunk, and
the second stretch sensor unit is provided at a portion
of the object worn on the patient, which interacts with
the right trunk.

41. The wearable measuring device of claim 40, wherein
the first and second stretch sensor units are installed
at a chest band surrounding a chest on a top worn
by the patient.

42. The wearable measuring device of claim 41, wherein
the first stretch sensor unit is further configured to
output, to the first near field communication unit, first
stretching amount data indicating a left chest stretch-
ing amount according to movement of a left chest of
the patient, and
the second stretch sensor unit is further configured
to output, to the first near field communication unit,
second stretching amount data indicating a right
chest stretching amount according to movement of
a right chest of the patient.

43. The wearable measuring device of claim 42, wherein
the patient terminal is configured to obtain the left
chest stretching amount based on the first stretching
amount data and obtain the right chest stretching
amount based on the second stretching amount da-
ta.

44. The wearable measuring device of claim 43, wherein
the wearable measuring device further comprises:

a first stimulator configured to stimulate a left
body portion of the patient; and
a second stimulator configured to stimulate a
right boy portion of the patient,
wherein the patient terminal is further configured
to:

control the first stimulate to operate when
the left chest stretching amount is smaller
than a pre-set reference chest stretching
amount, and
control the second stimulator to operate
when the right chest stretching amount is
smaller than the pre-set reference chest
stretching amount.

45. The wearable measuring device of claim 43, wherein
the wearable device further comprises:

a first stimulator configured to stimulate a left
body portion of the patient; and
a second stimulator configured to stimulate a
right body portion of the patient,
wherein the patient terminal is further configured
to:
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calculate a first difference between the left
chest stretching amount and the right chest
stretching amount,
control the first stimulator to operate when
the calculated first difference is greater than
a pre-set first reference value and the left
chest stretching amount is smaller than the
right chest stretching amount, and
control the second stimulator to operate
when the calculated first difference is great-
er than the pre-set first reference value and
the right chest stretching amount is smaller
than the left chest stretching amount.

46. The wearable measuring device of claim 43, further
comprising:

a third stretch sensor unit configured to detect
movement of a left waist portion of the patient;
a fourth stretch sensor unit configured to detect
movement of a right waist portion of the patient;
and
an auxiliary near field communication unit con-
figured to transmit data output from the third and
fourth stretch sensor units to the patient termi-
nal.

47. The wearable measuring device of claim 46, wherein
the third stretch sensor unit is provided at a portion
of the object worn on the patient, which interacts with
the left waist portion, and
a fourth stretch sensor unit is provided at a portion
of the object worn on the patient, which interacts with
the right waist portion.

48. The wearable measuring device of claim 47, wherein
the third and fourth stretch sensor units are installed
at a waist band surrounding a waist portion on cloth-
ing worn by the patient.

49. The wearable measuring device of claim 48, wherein
the third stretch sensor unit is further configured to
output, to the auxiliary near field communication unit,
third stretching amount data indicating a left waist
portion stretching amount by movement of the left
waist portion of the patient, and
the fourth stretch sensor unit is further configured to
output, to the auxiliary near field communication unit,
fourth stretching amount data indicating a right waist
portion stretching amount by movement of the right
waist portion of the patient.

50. The wearable measuring device of claim 49, wherein
the patient terminal is further configured to obtain
the left waist portion stretching amount based on the
third stretching amount data, and obtain the right
waist portion stretching amount based on the fourth
stretching amount data.

51. The wearable measuring device of claim 50, further
comprising:

a first stimulator configured to stimulate a left
body portion of the patient; and
a second stimulator configured to stimulate a
right body portion of the patient,
wherein the patient terminal is further configured
to:

calculate a second difference between the
left waist portion stretching amount and the
right waist portion stretching amount,
control the first stimulator to operate when
the calculated second difference is greater
than a pre-set second reference value and
the left waist portion stretching amount is
smaller than the right waist portion stretch-
ing amount, and
control the second stimulator to operate
when the calculated second difference is
greater than the pre-set second reference
value and the right waist portion stretching
amount is smaller than the left waist portion
stretching amount.

52. The wearable measuring device of claim 50, further
comprising:

a first stimulator configured to stimulate a left
body portion of the patient; and
a second stimulator configured to stimulate a
right body portion of the patient,
wherein the patient terminal is further configured
to:

calculate a third difference between the left
chest stretching amount the left waist por-
tion stretching amount,
control the first stimulator to operate when
the calculated third difference is outside a
pre-set reference range,
calculate a fourth difference between the
right chest stretching amount and the right
waist portion stretching amount, and
control the second stimulator to operate
when the calculated fourth difference is out-
side the pre-set reference range.

53. An application for executing a spine diagnosing
method comprising:

receiving, from a wearable measuring device,
first stretching amount data indicating a left
chest stretching amount of a patient and second
stretching amount data indicating a right chest
stretching amount of the patient;
obtaining the left and right chest stretching
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amounts respectively from the first and second
stretching amount data;
controlling a first stimulator of the wearable
measuring device to operate when the left chest
stretching amount is smaller than a pre-set ref-
erence chest stretching amount, the first simu-
lator configured to stimulate a left body portion
of the patient; and
controlling a second stimulator of the wearable
measuring device to operate when the right
chest stretching amount is smaller than the pre-
set reference chest stretching amount, the sec-
ond stimulator configured to stimulate a right
body portion of the patient.

54. The application of claim 53, wherein the spine diag-
nosing method further comprises:

calculating a first difference between the left
chest stretching amount and the right chest
stretching amount;
controlling the first stimulator to operate when
the calculated first difference is greater than a
pre-set first reference value and the left chest
stretching amount is smaller than the right chest
stretching amount; and
controlling the second stimulator to operate
when the calculated first difference is greater
than the pre-set first reference value and the
right chest stretching amount is smaller than the
left chest stretching amount.

55. The application of claim 53, wherein the spine diag-
nosing method further comprises:

receiving, from the wearable measuring device,
third stretching amount data indicating a left
waist portion stretching amount of the patient
and fourth stretching amount data indicating a
right waist portion stretching amount of the pa-
tient;
obtaining the left and right waist portion stretch-
ing amounts respectively from the third and
fourth stretching amount data;
calculating a second difference between the left
waist portion stretching amount and the right
waist portion stretching amount;
controlling the first stimulator to operate when
the calculated second difference is greater than
a pre-set second reference value and the left
waist portion stretching amount is smaller than
the right waist portion stretching amount; and
controlling the second stimulator to operate
when the calculated second difference is greater
than the pre-set second reference value and the
right waist portion stretching amount is smaller
than the left waist portion stretching amount.

56. The application of claim 55, wherein the spine diag-
nosing method further comprises:

calculating a third difference between the left
chest stretching amount and the left waist por-
tion stretching amount;
controlling the first stimulator to operate when
the calculated third difference is outside a pre-
set reference range;
calculating a fourth difference between the right
chest stretching amount and the right waist por-
tion stretching amount; and
controlling the second stimulator to operate
when the calculated fourth difference is outside
the pre-set reference range.
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