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(57) ABSTRACT

A body fat measuring method of a mobile device includes
inputting a predetermined intensity of current to an object
via a first electrode in contact with a first surface of the
object and a second electrode in contact with a second
surface of the object, wherein the first and second electrodes
are included in the mobile device;

measuring a voltage between a third electrode and a fourth
electrode that are included in the mobile device; acquiring
impedance information of the object, based on the applied
predetermined intensity of current and an intensity of the
measured voltage; and acquiring body fat information of the
object, based on the impedance information.
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METHOD AND APPARATUS FOR
MEASURING BODY FAT USING MOBILE
DEVICE

TECHNICAL FIELD

[0001] The present invention relates to methods and appa-
ratuses for measuring body fat, and more particularly, to a
method and apparatus for accurately measuring body fat by
using a mobile device.

BACKGROUND ART

[0002] Body fat may be measured using various methods,
such as, an underwater body density measuring method, a
dual-energy x-ray absorptiometry (DEXA) method using
X-rays, a subcutaneous fat measuring method using ultra-
sonic waves, a subcutaneous fat measuring method in which
a thickness of a folded skin is measured, and a measuring
method using reflection of infrared light. However, such
methods require a long time and sufficient training to per-
form measurement, and measuring equipment for use in
these methods are expensive, large, and difficult to manage.
[0003] A new body fat measuring method has been
recently developed to address these problems, and body fat
measuring equipment is also being developed to be compact
and manageable. Various methods of accurately measuring
body fat are also provided.

DETAILED DESCRIPTION OF THE
INVENTION

Technical Problem

[0004] The present invention provides a method and appa-
ratus for measuring body fat.

Technical Solution

[0005] According to an aspect of the present invention,
there is provided an impedance and body fat measuring
method using a mobile device.

Advantageous Effects

[0006] According to an embodiment of the present inven-
tion, there is provided a method of measuring body fat of an
object in a mobile device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG. 1 illustrates an electrode arrangement of a
mobile device according to an embodiment of the present
invention.

[0008] FIG. 2 illustrates an example of an electrode
arrangement of a mobile device according to an embodiment
of the present invention.

[0009] FIG. 3 illustrates an example of an electrode
arrangement of a mobile device according to an embodiment
of the present invention.

[0010] FIG. 4 illustrates an example of an electrode
arrangement of a mobile device according to an embodiment
of the present invention.

[0011] FIGS. 5 and 6 are views for explaining the types of
electrodes of a mobile device according to an embodiment
of the present invention.
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[0012] FIG. 7 illustrates a posture for measuring body fat
by using a mobile device, according to an embodiment of the
present invention.

[0013] FIG. 8 is a flowchart of a body fat measuring
method using a mobile device, according to an embodiment
of the present invention.

[0014] FIG. 9 is a block diagram of a mobile device
according to an embodiment of the present invention.
[0015] FIG. 10 is a flowchart of a method of checking a
contact state by applying a current to an object, according to
an embodiment of the present invention.

[0016] FIG. 11 shows a change cycle of acquired imped-
ance information, according to an embodiment of the pres-
ent invention.

[0017] FIG. 12 is a flowchart of a method of checking a
contact state based on an impedance information change
cycle, according to an embodiment of the present invention.
[0018] FIG. 13 is a flowchart of a method of checking a
contact state based on a reflected light value, according to an
embodiment of the present invention.

[0019] FIG. 14 is a flowchart of a method of checking a
contact state based on a pressure intensity, according to an
embodiment of the present invention.

[0020] FIG. 15 is a flowchart of a method of determining
whether a posture of an object needs to be corrected, based
on an inclination variation, according to an embodiment of
the present invention.

[0021] FIG. 16 is a flowchart of a method of determining
whether a posture of an object needs to be corrected, based
on an altitude variation, according to an embodiment of the
present invention.

[0022] FIG. 17 is a flowchart of a method of determining
whether a posture of an object needs to be corrected, based
on a variation in impedance information, according to an
embodiment of the present invention.

[0023] FIG. 18 is a flowchart of a method of determining
whether a posture of an object needs to be corrected, based
on a distance variation, according to an embodiment of the
present invention.

[0024] FIG. 19 is a flowchart of a method of determining
whether an action of an object is necessary, based on at least
one of humidity information and temperature information,
according to another embodiment of the present invention.
[0025] FIG. 20 is a flowchart of a method of determining
an impedance correction value according to a posture of an
object, according to an embodiment of the present invention.
[0026] FIG. 21 is a detailed flowchart of a method of
determining an impedance correction value according to a
posture of an object, according to an embodiment of the
present invention.

[0027] FIG. 22 is a flowchart of a method of determining
an impedance correction value according to an internal
temperature of the mobile device, according to an embodi-
ment of the present invention.

[0028] FIG. 23 is a flowchart of a method of determining
an impedance correction value according to an internal
temperature of the mobile device, according to an embodi-
ment of the present invention.

[0029] FIGS. 24 and 25 illustrate postures of an object of
which body fat is to be measured.

[0030] FIG. 26 is a flowchart of a method of providing
information regarding a body fat measurement result of a
mobile device, according to an embodiment of the present
invention.
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[0031] FIG. 27 is a flowchart of a method of providing
information regarding a body fat measurement result of a
mobile device, according to an embodiment of the present
invention.

[0032] FIG. 28 is a block diagram of a mobile device
according to an embodiment of the present invention.

BEST MODE

[0033] According to an embodiment of the present inven-
tion, a body fat measuring method of a mobile device may
include inputting a predetermined intensity of current to an
object via a first electrode in contact with a first surface of
the object and a second electrode in contact with a second
surface of the object, wherein the first and second electrodes
are included in the mobile device; measuring a voltage
between a third electrode and a fourth electrode that are
included in the mobile device; acquiring impedance infor-
mation of the object, based on the applied predetermined
intensity of current and an intensity of the measured voltage;
and acquiring body fat information of the object, based on
the impedance information.

[0034] The third and fourth electrodes may include contact
type electrodes.
[0035] The third and fourth electrodes may include non-

contact type electrodes.

[0036] The method may further include inputting a pre-
determined intensity of current to the first surface of the
object via the first electrode; measuring the intensity of a
current received by the third electrode via the first surface of
the object; comparing the intensity of the current applied to
the object via the first electrode with the measured intensity
of the current received by the third electrode; and outputting
a notification message including contact correction informa-
tion based on a result of the comparison.

[0037] The method may further include acquiring change
cycle information of the impedance information; comparing
the acquired change cycle information with reference
change cycle information; and outputting a notification
message including contact correction information based on
a result of the comparison.

[0038] The method may further include measuring a
reflected light value of the first surface or the second surface
of the object by using an optical sensor included in the
mobile device; and outputting a notification message includ-
ing contact correction information based on the measured
reflected light value.

[0039] The method may further include measuring an
intensity of pressure applied to the electrode by using a
pressure sensor included in the mobile device; and output-
ting a notification message including contact correction
information, based on the measured pressure intensity.
[0040] The method may further include measuring an
inclination between the mobile device and the ground by
using an acceleration sensor included in the mobile device;
and outputting a notification message including posture
correction information based on a variation in the measured
inclination.

[0041] The method may further include measuring an
altitude by using an altimeter included in the mobile device;
and outputting a notification message including posture
correction information based on a variation in the measured
altitude.

[0042] The method may further include acquiring varia-
tion information of the acquired impedance information;
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comparing the acquired variation information with reference
variation information; and outputting a notification message
including posture correction information based on a result of
the comparison.

[0043] The method may further include measuring a dis-
tance from a predetermined location by using an audio input
unit and an audio output unit included in the mobile device;
and outputting a notification message including posture
correction information based on a variation in the measured
distance.

[0044] The method may further include acquiring at least
one of humidity information and temperature information by
using at least one of a humidity sensor and a temperature
sensor included in the mobile device; and outputting a
notification message including action information, based on
the acquired at least one of the humidity information and the
temperature information.

[0045] The acquiring of the body fat information may
include acquiring sensor measurement information from at
least one of a magnetic sensor, an acceleration sensor, an
altimeter, and a gyroscope sensor; estimating a posture of the
object, based on the acquired sensor measurement informa-
tion; determining an impedance correction value, based on
the estimated posture of the object; and acquiring the body
fat information, based on the acquired impedance informa-
tion and the determined impedance correction value.
[0046] The acquiring of the body fat information may
include measuring an internal temperature of the mobile
device; determining an impedance correction value, based
on the measured internal temperature; and acquiring the
body fat information, based on the acquired impedance
information and the determined impedance correction value.
[0047] According to an embodiment of the present inven-
tion, a method of providing information about a result of
measuring body fat by a mobile device may include acquir-
ing impedance information of an object, wherein the acquir-
ing is performed by the mobile device; acquiring location
information of the mobile device and determining whether
the location information of the mobile device is equal to or
greater than a critical value; and providing different notifi-
cation messages to the object by reflecting the impedance
information and a result of the determining of whether the
location information of the mobile device is equal to or
greater than the critical value.

[0048] The acquiring of the location information of the
mobile device and the determining of whether the location
information of the mobile device is equal to or greater than
the critical value may include measuring an inclination
between the mobile device and ground by using an accel-
eration sensor of the mobile device; and determining
whether the measured inclination or a variation in the
measured inclination is equal to or greater than a predeter-
mined value.

[0049] The acquiring of the location information of the
mobile device and the determining of whether the location
information of the mobile device is equal to or greater than
the critical value may include measuring an altitude of the
mobile device by using an altimeter of the mobile device;
and determining whether the measured altitude or a variation
in the measured altitude is equal to or greater than a
predetermined value.

[0050] The acquiring of the location information of the
mobile device and the determining of whether the location
information of the mobile device is equal to or greater than
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the critical value may include measuring a distance from a
predetermined location by using an audio input unit and an
audio output unit included in the mobile device; and deter-
mining whether a variation in the measured distance is equal
to or greater than a predetermined reference value.

[0051] The location information of the mobile device may
be determined based on sensor measurement information.
The method may further include estimating a posture of the
object; determining an impedance correction value, based on
the estimated posture; and acquiring corrected impedance
information based on the acquired impedance information
and the impedance correction value. The providing of the
different notification messages to the object by reflecting the
impedance information and the result of the determining of
whether the location information of the mobile device is
equal to or greater than the critical value may include
providing a notification message including posture correc-
tion information to the object, by reflecting the corrected
impedance information and the result of the determining of
whether the location information of the mobile device is
equal to or greater than the critical value.

[0052] The method may further include measuring an
internal temperature of the mobile device; determining an
impedance correction value, based on the measured internal
temperature; and acquiring corrected impedance informa-
tion based on the acquired impedance information and the
impedance correction value. The providing of the different
notification messages to the object by reflecting the imped-
ance information and the result of the determining of
whether the location information of the mobile device is
equal to or greater than the critical value may include
providing a notification message including posture correc-
tion information to the object, by reflecting the corrected
impedance information and the result of the determining of
whether the location information of the mobile device is
equal to or greater than the critical value.

[0053] The acquiring of the impedance information may
include acquiring variation information of the impedance
information; and comparing the variation information of the
impedance information with reference variation informa-
tion. The providing of the different notification messages to
the object by reflecting the impedance information and the
result of the determining of whether the location information
of the mobile device is equal to or greater than the critical
value may include providing a notification message includ-
ing posture correction information to the object, by reflect-
ing a result of the comparing and the result of the determin-
ing of whether the location information of the mobile device
is equal to or greater than the critical value.

[0054] According to an embodiment of the present inven-
tion, a method of providing information about a result of
measuring body fat by a mobile device may include acquir-
ing impedance information of an object, wherein the acquir-
ing is performed by the mobile device; acquiring informa-
tion about a contact state of the mobile device and
determining whether the information about the contact state
of the mobile device is equal to or greater than a critical
value; and providing different notification messages to the
object by reflecting the information about the contact state of
the mobile device and a result of the determining of whether
the information about the contact state of the mobile device
is equal to or greater than the critical value.

[0055] The acquiring of the information about the contact
state of the mobile device and the determining of whether
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the information about the contact state of the mobile device
is equal to or greater than the critical value may include
measuring an intensity of pressure applied to the mobile
device by using a pressure sensor of the mobile device; and
determining whether the measured pressure intensity or a
variation in the measured pressure intensity is equal to or
greater than a predetermined reference value.

[0056] The acquiring of the information about the contact
state of the mobile device and the determining of whether
the information about the contact state of the mobile device
is equal to or greater than the critical value may include
measuring a reflected light value of at least one of a first
surface and a second surface of the object by using an optical
sensor of the mobile device; and determining whether the
measured reflected light value or a variation in the measured
reflected light value is equal to or greater than a predeter-
mined value.

[0057] The acquiring of the information about the contact
state of the mobile device and the determining of whether
the information about the contact state of the mobile device
is equal to or greater than the critical value may include
applying a current to the object by using an electrode
included in the mobile device; measuring an intensity of
current received from the object via the electrode included
in the mobile device; comparing the measured intensity of
the current received from the object with the intensity of the
current applied to the object via the electrode; and deter-
mining whether a difference between the two current inten-
sities is equal to or greater than a predetermined value.
[0058] The method may further include measuring an
internal temperature of the mobile device; determining an
impedance correction value, based on the measured internal
temperature; and acquiring corrected impedance informa-
tion based on the acquired impedance information and the
impedance correction value. The providing of the different
notification messages to the object by reflecting the imped-
ance information and the result of the determining of
whether the information about the contact state of the mobile
device is equal to or greater than the critical value may
include providing a notification message including contact
correction information to the object, by reflecting the cor-
rected impedance information and the result of the deter-
mining of whether the information about the contact state of
the mobile device is equal to or greater than the critical
value.

[0059] The acquiring of the impedance information may
include acquiring change cycle information of the imped-
ance information; and comparing the change cycle informa-
tion of the impedance information with reference change
cycle information. The providing of the different notification
messages to the object by reflecting the impedance infor-
mation and the result of the determining of whether the
information about the contact state of the mobile device is
equal to or greater than the critical value may include
providing a notification message including contact correc-
tion information to the object, by reflecting a result of the
comparison and the result of the determining of whether the
information about the contact state of the mobile device is
equal to or greater than the critical value.

[0060] The method may further include acquiring at least
one of humidity information and temperature information by
using at least one of a humidity sensor and a temperature
sensor included in the mobile device. The providing of the
different notification messages to the object by reflecting the



US 2016/0324440 Al

impedance information and the result of the determining of
whether the information about the contact state of the mobile
device is equal to or greater than the critical value may
include providing a notification message including action
information to the object, by reflecting the at least one of the
humidity information and the temperature information, the
impedance information, and the result of the determining of
whether the information about the contact state of the mobile
device is equal to or greater than the critical value.

[0061] According to an embodiment of the present inven-
tion, a non-transitory computer-readable recording medium
has recorded thereon a computer program, which, when
executed by a computer, performs the method.

[0062] According to an embodiment of the present inven-
tion, a mobile device may include a power unit that inputs
a predetermined intensity of current to an object via a first
electrode in contact with a first surface of the object and a
second electrode in contact with a second surface of the
object; a voltage measurer that measures a voltage between
a third electrode and a fourth electrode that are included in
the mobile device; a controller that acquires impedance
information of the object, based on the applied predeter-
mined intensity of current and an intensity of the measured
voltage, and acquires body fat information of the object,
based on the acquired impedance information; and an output
unit that outputs the acquired impedance information and the
acquired body fat information.

[0063] The third and fourth electrodes may include contact
type electrodes.
[0064] The third and fourth electrodes may include non-

contact type electrodes.

[0065] The power unit may input a predetermined inten-
sity of current to the first surface of the object via the first
electrode. The controller may measure the intensity of a
current received by the third electrode via the first surface of
the object, may compare the intensity of the current applied
to the object via the first electrode with the measured
intensity of the current received by the third electrode, and
may control the output unit to output a notification message
including contact correction information based on a result of
the comparison.

[0066] The controller may acquire change cycle informa-
tion of the impedance information, may compare the
acquired change cycle information with reference change
cycle information, and may control the output unit to output
a notification message including contact correction informa-
tion based on a result of the comparison.

[0067] The mobile device may further include at least one
optical sensor, and the controller may measure a reflected
light value of the first surface or the second surface of the
object based on the at least one optical sensor and may
control the output unit to output a notification message
including contact correction information based on the mea-
sured reflected light value.

[0068] The mobile device may further include at least one
pressure sensor, and the controller may measure an intensity
of pressure applied to the electrode by using the at least one
pressure sensor, and may control the output unit to output a
notification message including contact correction informa-
tion, based on the measured pressure intensity.

[0069] The mobile device may further include an accel-
eration sensor, and the controller may measure an inclination
with respect to the ground by using the acceleration sensor,
and may control the output unit to output a notification
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message including posture correction information based on
a variation in the measured inclination.

[0070] The mobile device may further include an altitude
sensor, and the controller may measure an altitude by using
the altitude sensor and may control the output unit to output
a notification message including posture correction infor-
mation based on a variation in the measured altitude.

[0071] The controller may acquire variation information
of the acquired impedance information, may compare the
acquired variation information with reference variation
information, and may control the output unit to output a
notification message including posture correction informa-
tion based on a result of the comparison.

[0072] The mobile device may further include an audio
input unit and an audio output unit, and the controller may
measure a distance from a predetermined location altitude
by using the audio input unit and the audio output unit and
may control the output unit to output a notification message
including posture correction information based on a varia-
tion in the measured distance.

[0073] The mobile device may further include at least one
of a humidity sensor and a temperature sensor, and the
controller may acquire at least one of humidity information
and temperature information by using the at least one of the
humidity sensor and the temperature sensor, and may control
the output unit to output a notification message including
action information, based on the acquired at least one of the
humidity information and the temperature information.

[0074] The mobile device may further include at least one
of a magnetic sensor, an acceleration sensor, an altimeter,
and a gyroscope sensor. The controller may further include
a posture estimator that acquires sensor measurement infor-
mation from the at least one sensor and estimates the posture
of the object, based on the acquired sensor measurement
information, and a correction value determiner that detet-
mines an impedance correction value according to the
estimated posture of the object. The controller may acquire
the body fat information, based on the acquired impedance
information and the determined impedance correction value.

[0075] The controller may further include a correction
value determiner that measures an internal temperature of
the mobile device and determines an impedance correction
value based on the measured internal temperature. The
controller may acquire the body fat information, based on
the acquired impedance information and the determined
impedance correction value.

[0076] According to an embodiment of the present inven-
tion, a mobile device may include a controller configured to
acquire impedance information of an object, acquire loca-
tion information of the mobile device, and determine
whether the location information of the mobile device is
equal to or greater than a critical value; and an output umt
configured to provide different notification messages to the
object by reflecting the impedance information and a result
of the determining of whether the location information of the
mobile device is equal to or greater than the critical value.

[0077] The mobile device may further include a sensor
unit configured to measure an inclination between the
mobile device and ground by using an acceleration sensor of
the mobile device, and the controller may determine whether
the inclination measured by the sensor unit or a variation in
the measured inclination is equal to or greater than a
predetermined value.
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[0078] The mobile device may further include a sensor
unit configured to measure an altitude of the mobile device
by using an altimeter of the mobile device, and the controller
may determine whether the altitude measured by the sensor
unit or a variation in the measured altitude is equal to or
greater than a predetermined value.

[0079] The mobile device may further include an audio
input unit and an audio output unit, and the controller may
measure a distance from a predetermined location by using
the audio input unit and the audio output unit and may
determine whether a variation in the measured distance is
equal to or greater than a predetermined value.

[0080] The mobile device may further include a sensor
unit configured to acquire sensor measurement information.
The location information of the mobile device may be
determined based on the sensor measurement information.
The controller may include a posture estimator configured to
estimate a posture of the object, based on the acquired
location information of the mobile device; and a correction
value determiner configured to determine an impedance
correction value based on the estimated posture, and may
acquire corrected impedance information based on the
acquired impedance information and the determined imped-
ance correction value. The output unit may provide a noti-
fication message including posture correction information to
the object, by reflecting the corrected impedance informa-
tion and a result of the determining of whether the location
information of the mobile device is equal to or greater than
the critical value.

[0081] The mobile device may further include a sensor
unit configured to measure an internal temperature of the
mobile device. The controller may further include a correc-
tion value determiner configured to determine an impedance
correction value based on the measured internal tempera-
ture. The controller may acquire corrected impedance infor-
mation based on the acquired impedance information and
the determined impedance correction value. The output unit
may provide a notification message including posture cor-
rection information to the object, by reflecting the corrected
impedance information and a result of the determining of
whether the location information of the mobile device is
equal to or greater than the critical value.

[0082] The controller may acquire variation information
of the impedance information and compare the acquired
variation information of the impedance information with
reference variation information. The output unit may pro-
vide a notification message including posture correction
information to the object, by reflecting a result of the
comparison and the result of the determining of whether the
location information of the mobile device is equal to or
greater than the critical value.

[0083] According to an embodiment of the present inven-
tion, a mobile device may include a controller configured to
acquire impedance information of an object, acquire infor-
mation about a contact state of the mobile device, and
determine whether the information about the contact state of
the mobile device is equal to or greater than a critical value;
and an output unit configured to provide different notifica-
tion messages to the object by reflecting the impedance
information and a result of the determining of whether the
information about the contact state of the mobile device is
equal to or greater than the critical value.

[0084] The mobile device may further include a sensor
unit configured to measure an intensity of pressure applied
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to the mobile device by using a pressure sensor of the mobile
device, and the controller may determine whether the pres-
sure intensity measured by the sensor unit or a variation in
the measured pressure intensity is equal to or greater than a
predetermined value.

[0085] The mobile device may further include a sensor
unit configured to measure a reflected light value of at least
one of a first surface and a second surface of the object by
using an optical sensor of the mobile device, and the
controller may determine whether the reflected light value
measured by the sensor unit or a variation in the measured
reflected light value is equal to or greater than a predeter-
mined value.

[0086] The controller may apply a current to a body of the
object by using an electrode included in the mobile device,
may measure an intensity of a current received from the
object, may compare the measured intensity of the current
received from the object with the intensity of the current
applied via the electrode, and may determine whether a
difference between the two current intensities is equal to or
greater than a predetermined value.

[0087] The mobile device may further include a sensor
unit configured to measure an internal temperature of the
mobile device. The controller may further include a correc-
tion value determiner configured to determine an impedance
correction value based on the measured internal tempera-
ture. The controller may acquire corrected impedance infor-
mation based on the acquired impedance information and
the determined impedance correction value. The output unit
may provide a notification message including contact cor-
rection information to the object, by reflecting the corrected
impedance information and a result of the determining of
whether the information about the contact state of the mobile
device is equal to or greater than the critical value.

[0088] The controller may acquire change cycle informa-
tion of the impedance information and may compare the
acquired change cycle information of the impedance infor-
mation with reference change cycle information. The output
unit may provide a notification message including contact
correction information to the object, by reflecting a result of
the comparing and the result of the determining of whether
the information about the contact state of the mobile device
is equal to or greater than the critical value.

MODE OF THE INVENTION

[0089] Although general terms widely used at present
were selected for describing the present invention in con-
sideration of the functions thereof, these general terms may
vary according to intentions of one of ordinary skill in the
art, case precedents, the advent of new technologies, and the
like. Terms arbitrarily selected by the applicant of the
present invention may also be used in a specific case. In this
case, their meanings need to be given in the detailed
description of the present invention. Hence, the terms must
be defined based on their meanings and the contents of the
entire specification, not by simply stating the terms.

[0090] Throughout the specification, when an element is
referred to as being “connected” or “coupled” to another
element, it can be directly connected or coupled to the other
element, or can be electrically connected or coupled to the
other element with intervening elements interposed therebe-
tween. In addition, the terms “comprises” and/or “compris-
ing” or “includes” and/or “including” when used in this
specification, specify the presence of stated elements, but do
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not preclude the presence or addition of one or more other
elements. The terms . . . unit” and . . . module” when used
in this specification refers to a unit in which at least one
function or In operation is performed, and may be imple-
mented as hardware, software, or a combination of hardware
and software.

[0091] Throughout the specification, a mobile device may
include not only a mobile device but also a case, a cover, and
the like connected to or mounted on the mobile device.
According to an embodiment of the present invention,
examples of a mobile device may include, but are not limited
to, portable apparatuses, such as a cellular phone, a smart-
phone, a tablet, a lap top computer, personal digital assis-
tants (PDAs), a portable multimedia player (PMP), a navi-
gation device, an MP3 player, and a digital camera, and may
further include various other devices.

[0092] According to an embodiment of the present inven-
tion, examples of a case and a cover connected to or
mounted on a mobile device include, but are not limited to,
various shapes of covers and cases, such as a case capable
of covering both front and rear sides of a cellular phone (e.g.,
a flip case), a case that covers only a rear side of a cellular
phone, and a case that covers only an edge of a cellular
phone.

[0093] Throughout the specification, impedance informa-
tion may include bioimpedance and body fat, and body fat
information may include all pieces of information, such as
a body fat mass, a percent body fat, and a body water mass.
[0094] Throughout the specification, a notification mes-
sage may refer to any method of notifying a user of a mobile
device of information for use in body resistance measure-
ment, such as a text message via a display, a voice message,
a notification via vibration, lamp flickering, and a lamp color
change.

[0095] Throughout the specification, an object may denote
a user or the body of the user.

[0096] Embodiments of the present invention are
described in detail herein with reference to the accompany-
ing drawings so that this disclosure may be easily performed
by one of ordinary skill in the art to which the present
invention pertain. The invention may, however, be embodied
in many different forms and should not be construed as being
limited to the embodiments set forth herein. In the drawings,
parts irrelevant to the description are omitted for simplicity
of explanation, and like numbers refer to like elements
throughout.

[0097] The present invention will now be described more
fully with reference to the accompanying drawings, in which
exemplary embodiments of the invention are shown.
[0098] FIG. 1 illustrates an electrode arrangement of a
mobile device according to an embodiment of the present
invention.

[0099] According to an embodiment of the present inven-
tion, a mobile device 100 may be a device that measures
body resistance and body fat. The mobile device 100 may
measure body fat by using a bioimpedance method of
measuring electrical impedance of an object by applying
current to the object.

[0100] According to an embodiment of the present inven-
tion, the mobile device 100 may include four electrodes 101,
102, 103, and 104.

[0101] According to an embodiment of the present inven-
tion, the first electrode 101 may contact a first surface of the
object, and the second electrode 102 may contact a second
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surface of the object. According to an embodiment of the
present invention, the first surface of the object may denote
aleft hand of the object, the second surface of the object may
denote a right hand of the object, and the object may denote
the body of a user.

[0102] According to an embodiment of the present inven-
tion, the mobile device 100 may apply a predetermined
magnitude of current by using the first and second electrodes
101 and 102. For example, the a predetermined magnitude
of current may be an alternating current (AC), which may
have a frequency of 50 KHz to 1000 KHz. The mobile
device 100 may sequentially apply ACs having various
frequencies. A predetermined magnitude of current applied
via the first electrode 101 may be input to the second
electrode 102 via the first surface of the object and the
second surface of the object.

[0103] According to an embodiment of the present inven-
tion, the mobile device 100 may measure a voltage between
the third and fourth electrodes 103 and 104. In other words,
the mobile device 100 may measure a voltage of the object
via the third and fourth electrodes 103 and 104. According
to an embodiment of the present invention, the third and
fourth electrodes 103 and 104 may be contact type elec-
trodes or non-contact type electrodes.

[0104] According to an embodiment of the present inven-
tion, a contact type electrode denotes an electrode that is
used to measure a voltage while in contact with an object. In
other words, the third electrode 103 and the fourth electrode
104 may contact the first surface and the second surface of
the object, respectively, and the mobile device 100 may
measure the voltage between the third electrode 103 and the
fourth electrode 104. In other words, the mobile device 100
may measure a voltage applied to the object via the third and
fourth electrodes 103 and 104. A non-contact type electrode
will be described later with reference to FIGS. 5 and 6.
[0105] According to an embodiment of the present inven-
tion, the mobile device 1000 may measure impedance of the
object. In other words, the mobile device 100 may measure
impedance of the object, based on the predetermined mag-
nitude of current applied via the first electrode 101 and the
second electrode 102 and the measured voltage between the
third electrode 103 and the fourth electrode 104.

[0106] According to an embodiment of the present inven-
tion, the mobile device 1000 may include a reference
resistor. The reference resistor may denote a resistor having
a predetermined value. According to an embodiment of the
present invention, the mobile device 100 may apply the
predetermined magnitude of current having been applied to
the object via the first and second electrodes 101 and 102 to
the reference resistor and may measure a voltage between
both ends of the reference resistor. The mobile device 100
may more accurately measure the impedance of the object,
based on the voltage between both ends of the reference
resistor and the measured voltage between the third and
fourth electrodes 103 and 104.

[0107] According to an embodiment of the present inven-
tion, the mobile device 100 may include only two electrodes,
and may apply a current to the object by using the two
electrodes and may measure a voltage. Additional compo-
nents of the mobile device 100 will be described in detail
later with reference to FIGS. 9 and 23.

[0108] FIG. 2 illustrates an example of an electrode
arrangement of a mobile device according to an embodiment
of the present invention.
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[0109] According to an embodiment of the present inven-
tion, electrodes included in the mobile device may be
arranged in various shapes. In other words, according to an
embodiment of the present invention, the electrodes
included in the mobile device may be arranged in various
shapes by taking into account user convenience, a design,
and the shape and structure of the mobile device.

[0110] For example, in the mobile device 100 of FIG. 2,
the first electrode 101, the second electrode 102, the third
electrode 103, and the fourth electrode 104 are arranged as
close as possible to the corners of the mobile device 100.
The second electrode and the fourth electrode may be
arranged as being connected to each other in an area except
for a camera, and electrodes may be arranged on a flip cover
of a mobile device instead of on a rear surface of the mobile
device. Other embodiments related to an electrode arrange-
ment will be described later with reference to FIGS. 3 and
4. The electrodes may also be arranged by avoiding an area
on the mobile device 100 where an antenna is disposed, so
that transmission and reception of electric waves are not
interrupted.

[0111] According to an embodiment of the present inven-
tion, a logo inscribed on the mobile device 100 may be used
as an electrode, and an edge of the mobile device 100 may
be processed as an electrode, whereby user convenience may
improve since measurement may be achieved whenever a
user holds any portion of the mobile device 100.

[0112] Moreover, according to an embodiment of the
present invention, electrodes included in the mobile device
100 may be formed in various shapes.

[0113] Although 4 electrodes are rectangular in FIG. 2, the
4 electrodes may be circular, trapezoidal, or triangular, and
the 4 electrodes may respectively have 4 different shapes. By
enlarging the electrodes and narrowing the space between
the electrodes, the electrodes may be arranged as the pattern
of the mobile device. The first electrode 101, the second
electrode 102, the third electrode 103, and the fourth elec-
trode 104 may be arranged asymmetrically.

[0114] The electrodes of the mobile device may be
arranged to be higher than the surface of the mobile device
so that a user may easily grab the electrodes, or the elec-
trodes may be inlaid via a dot pattern, a hair pattern,
engraving, or the like so that a user easily ascertains the
locations of the electrodes, or the case of the mobile device
may be made convex in order to prevent the electrodes from
being scratched.

[0115] An auxiliary display may be on the rear side of the
mobile device so that a user may read a message or infor-
mation via the auxiliary display.

[0116] According to an embodiment of the present inven-
tion, the electrodes may be formed of any of various
materials. For example, conductive rubber, plastic, fabric,
and a ceramic material may be used to form the electrodes,
and metal may also be used. When metal is used, the metal
may be coated with TiN, TiCN, CrN, or the like in order to
increase surface conductivity of the metal and scratch resis-
tance of an electrode surface.

[0117] FIG. 3 illustrates an example of an electrode
arrangement of a mobile device according to an embodiment
of the present invention.

[0118] Referring to FIG. 3, first through fourth electrodes
are arranged on a cover of the mobile device. In other words,
as shown in FIG. 3, some or all of the components of the
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mobile device necessary for measuring body fat, including
the first through fourth electrodes, may be included in the
case of the mobile device.

[0119] As described above, a mobile device throughout
the specification may denote the case of the mobile device.
In other words, according to an embodiment of the present
invention, a case for mobile devices may be mounted on a
mobile device, and body fat may be measured using com-
ponents included in the case of the mobile device.

[0120] According to an embodiment of the present inven-
tion, the shape of an electrode arrangement on the case of the
mobile device is not limited. As shown in FIG. 3, the first
through fourth electrodes may be arranged in an engraved
structure in order to prevent contact with a display of the
mobile device. As shown in FIG. 2, the first through fourth
electrodes may be arranged to be at a raised level so that an
object may more easily contact the electrodes. The first
through fourth electrodes may be included in the mobile
device, the cover of the mobile device, or narrow lateral
sides of the case of the mobile device.

[0121] As described above, the shapes and materials of the
electrodes included in the case of the mobile device are not
limited.

[0122] FIG. 4 illustrates an example of an electrode
arrangement of a mobile device according to an embodiment
of the present invention.

[0123] Referring to FIG. 4, first through fourth electrodes
are arranged on a mobile device and a case of the mobile
device. In other words, components of the mobile device
necessary for measuring body fat, including the first through
fourth electrodes, may be included and distributed in the
mobile device and the case of the mobile device.

[0124] As described above, a mobile device throughout
the specification may also denote the case of a mobile
device. In other words, a case for mobile devices may be
mounted on a mobile device and the mobile device may
measure body fat by using components included in the case
of the mobile device.

[0125] A logo of a flip cover may be used instead of
electrodes. In other words, the logo of the flip cover may be
formed of the same material used to form the electrodes, and
thus may be used as at least one of the first through fourth
electrodes. As described above, the first through fourth
electrodes included in the mobile device and the case of the
mobile device are not limited in terms of arrangement,
shape, and material.

[0126] FIGS. 5 and 6 are views for explaining the types of
electrodes of a mobile device according to an embodiment
of the present invention.

[0127] FIG. 5 explains a non-contact type electrode. In
other words, the third electrode 103 and the fourth electrode
104 do not need to always contact the first surface or the
second surface of the object.

[0128] In other words, according to an embodiment of the
present invention, since ACs are applied to the first and
second electrodes 101 and 102, the mobile device 100 may
measure an AC voltage between the third electrode 103 and
the fourth electrode 104 when the third electrode 103 and the
fourth electrode 104 are not in contact with the object, based
on mutual inductance and a capacitive coupling effect. For
example, a non-contact type electrode may be constructed
via a sensor for measuring a change in a magnetic field in a
non-contact state, such as an epic sensor. By measuring a
change in a magnetic field due to application of AC, the
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mobile device 100 may measure a voltage between the first
surface of the object and the second surface thereof. The
capacitive coupling effect and the epic sensor are obvious to
one of ordinary skill in the art, and thus detailed descriptions
thereof will be omitted.

[0129] According to an embodiment of the present inven-
tion, when the third electrode 103 and the fourth electrode
104 are non-contact type electrodes, they do not need to
contact the object and thus do not need to be disposed on a
surface of the mobile device. In other words, the third
electrode 103 and the fourth electrode 104 may be disposed
within the mobile device or the cover or case of the mobile
device. The third and fourth electrodes 103 and 104 may be
included in narrow lateral sides of the mobile device or the
cover or case of the mobile device.

[0130] In other words, referring to FIG. 6, the first elec-
trode 101 and the second electrode 102 may be arranged
outside the mobile device or the cover or case of the mobile
device, and the third electrode 103 and the fourth electrode
104 indicated by a dotted line may be hidden under the case.
As described above with reference to FIGS. 1-4, the first and
second electrodes 101 and 102, which are contact type
electrodes, and the third and fourth electrodes 103 and 104,
which are non-contact type electrodes, may be arranged
using various methods.

[0131] According to an embodiment of the present inven-
tion, the third electrode and the fourth electrode are adjacent
to the first surface and the second surface of the object,
respectively. Being adjacent may mean that the third elec-
trode 103 and the fourth electrode 104 are located within
predetermined distances from the first surface and the sec-
ond surface of the object, respectively.

[0132] FIG. 7 illustrates a posture for measuring body fat
by using a mobile device, according to an embodiment of the
present invention.

[0133] Referring to FIG. 7, in the body fat measuring
posture according to an embodiment of the present inven-
tion, an object grabs the mobile device 100 with both hands,
the first electrode 101 and the third electrode 103 included
in the mobile device 100 may contact the left hand, and the
second electrode 102 and the fourth electrode 104 included
in the mobile device 100 may contact the right hand.
[0134] The method of FIG. 7 is merely an example of a
body fat measuring method, and body fat may be simply
measured when the mobile device is put on both hands of the
object. Alternatively, body fat may be measured when a
body part (for example, a wrist or a finger) other than the
hands contacts at least one electrode.

[0135] As described above, a method of arranging the first
through fourth electrodes 101-104 is not limited, and, in
particular, the third and fourth electrodes 103 and 104 do not
need to contact the object in order to measure body fat of the
object.

[0136] The posture of the object for measuring body fat of
the object, according to an embodiment of the present
invention, will be further described later with reference to
FIGS. 24 and 25.

[0137] FIG. 8 is a flowchart of a body fat measuring
method using a mobile device, according to an embodiment
of the present invention.

[0138] In operation 801, the mobile device may apply a
predetermined intensity of current to an object via a first
electrode of the mobile device in contact with a first surface
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of the object and a second electrode of the mobile device in
contact with a second surface of the object.

[0139] According to an embodiment of the present inven-
tion, the mobile device applies a predetermined intensity of
current to the object in order to measure impedance of the
object. The predetermined intensity of current may include
AC having a predetermined intensity and AC having a
predetermined frequency.

[0140] In operation 803, the mobile device may measure
a voltage between a third electrode and a fourth electrode of
the mobile device.

[0141] According to an embodiment of the present inven-
tion, the third electrode and the fourth electrode may be
contact type electrodes or non-contact type electrodes.
When the third electrode and the fourth electrode are contact
type electrodes, the mobile device may measure the voltage
between the third electrode and the fourth electrode when
the third electrode and the fourth electrode are in contact
with the first surface and the second surface of the object,
respectively. When the third electrode and the fourth elec-
trode are non-contact type electrodes, the mobile device may
measure the voltage between the third electrode and the
fourth electrode when the third electrode and the fourth
electrode do not contact the first surface and the second
surface of the object and are respectively close to the first
surface and the second surface.

[0142] In operation 805, the mobile device may acquire
impedance information of the object, based on the applied
current and the measured voltage.

[0143] According to an embodiment of the present inven-
tion, the mobile device may measure body resistance, which
is the impedance of the object, based on the current applied
to the object via the first and second electrodes and the
measured voltage between the third and fourth electrodes,
which is a voltage applied to the object.

[0144] According to an embodiment of the present inven-
tion, the mobile device may include a reference resistor, and
the mobile device may apply the predetermined magnitude
of current applied to the object via the first and second
electrodes to the reference resistor, measure a voltage
between both ends of the reference resistor, and compare the
measured voltage between both ends of the reference resis-
tor with the measured voltage between the third and fourth
electrodes, thereby accurately measuring the impedance of
the object.

[0145] According to an embodiment of the present inven-
tion, the mobile device may determine a contact state
between the electrodes and the object in order to accurately
measure the impedance of the object, and may selectively
output a notification message including contact correction
information, based on the contact state.

[0146] According to an embodiment of the present inven-
tion, the mobile device may apply a predetermined intensity
of current to the first electrode and measure the intensity of
a current received by the third electrode via the first surface
of the object, thereby determining a contact state between
the object and the mobile device and selectively outputting
a notification message including contact correction informa-
tion.

[0147] According to an embodiment of the present inven-
tion, the mobile device may acquire change cycle informa-
tion of the impedance information and compare the acquired
change cycle information with reference change cycle infor-
mation, thereby determining a contact state between the first
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through fourth electrodes and the object and selectively
outputting a notification message including contact correc-
tion information.

[0148] According to an embodiment of the present inven-
tion, the mobile device may measure a reflected light value
by using an optical sensor included in the mobile device,
may determine a contact state between the first through
fourth electrodes and the object based on the measured
reflected light value, and may selectively output a notifica-
tion message including contact correction information.
[0149] According to an embodiment of the present inven-
tion, the mobile device may measure the intensity of pres-
sure by using a pressure sensor included in the mobile
device, may determine a contact state between the first
through fourth electrodes and the object based on the
measured pressure intensity, and may selectively output a
notification message including contact correction informa-
tion.

[0150] According to an embodiment of the present inven-
tion, the mobile device may output a notification message
instructing the posture of the object to be corrected, in order
to more accurately measure the impedance of the object.
[0151] According to an embodiment of the present inven-
tion, the mobile device may measure an inclination with
respect to the ground by using an acceleration sensor
included in the mobile device, and may selectively output a
notification message including posture correction informa-
tion, based on a variation in the measured inclination.
[0152] According to an embodiment of the present inven-
tion, the mobile device may measure an altitude by using an
altimeter included in the mobile device, and may selectively
output a notification message including posture correction
information, based on a variation in the measured altitude.
[0153] According to an embodiment of the present inven-
tion, the mobile device may acquire variation information of
the impedance information acquired by the mobile device,
may compare the acquired variation information with ref-
erence variation information, and may selectively output a
notification message including posture correction informa-
tion.

[0154] According to an embodiment of the present inven-
tion, the mobile device may measure a distance from a
predetermined location by using an audio input unit and an
audio output unit included in the mobile device, and may
selectively output a notification message including posture
correction information, based on a variation in the measured
distance.

[0155] According to an embodiment of the present inven-
tion, the mobile device may acquire at least one of humidity
information and temperature information by using at least
one of a humidity sensor and a temperature sensor included
in the mobile device, and may selectively output a notifi-
cation message including action information, based on the
acquired at least one of the humidity information and the
temperature information.

[0156] In operation 807, the mobile device may acquire
body fat information of the object, based on the impedance
information acquired in operation 805.

[0157] According to an embodiment of the present inven-
tion, the mobile device may acquire sensor measurement
information from at least one sensor included in the mobile
device, may estimate a posture of the object based on the
acquired sensor measurement information to determine an
impedance correction value, and may acquire the body fat
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information based on the impedance information acquired in
operation 805 and the determined impedance correction
value.

[0158] The mobile device may determine the impedance
correction value according to an internal temperature of the
mobile device, and may acquire the body fat information
based on the impedance information acquired in operation
805 and the determined impedance correction value.
[0159] The outputting of a notification message according
to a contact state and an action of the object, and the
acquiring of the body fat information based on the imped-
ance correction value, according to an embodiment of the
present invention, will be described later in detail with
reference to FIGS. 10-22.

[0160] FIG. 9 is a block diagram of a mobile device
according to an embodiment of the present invention.
[0161] The mobile device 100 according to an embodi-
ment of the present invention may include a first electrode
101, a second electrode 102, a third electrode 103, a fourth
electrode 104, a power unit 901, a voltage measurer 903, a
controller 905, and an output unit 907.

[0162] According to an embodiment of the present inven-
tion, the first electrode 101 contacts the first surface of the
object, and the first surface of the object may denote the left
hand of the object, the left hand fingers of the object, or a left
side of the object.

[0163] According to an embodiment of the present inven-
tion, the second electrode 102 contacts the second surface of
the object, and the second surface of the object may denote
the right hand of the object, the right hand fingers of the
object, or a right side of the object.

[0164] According to an embodiment of the present inven-
tion, the power unit 901 may input a current having a
predetermined intensity to the object via the first and second
electrodes 101 and 102.

[0165] According to an embodiment of the present inven-
tion, the power unit 901 may denote a battery included in a
mobile device or an auxiliary power supply rather than the
battery, but embodiments are not limited thereto. The power
unit 901 may denote a component that applies a predeter-
mined current to the object via the first electrode and the
second electrode.

[0166] According to an embodiment of the present inven-
tion, the third electrode 103 may denote an electrode that
contacts the first surface of the object or an electrode located
adjacent to the first surface of the object within a predeter-
mined distance from the first surface of the object. The
fourth electrode 104 may denote an electrode that contacts
the second surface of the object or an electrode located
adjacent to the second surface of the object within a prede-
termined distance from the second surface of the object. In
other words, as described above, the third electrode 103 and
the fourth electrode 104 may be contact type electrodes or
non-contact type electrodes.

[0167] According to an embodiment of the present inven-
tion, the power unit 901 may apply a predetermined current
to the first surface of the object via the first electrode 101 and
may measure the intensity of a current received by the third
electrode 103 via the object. According to an embodiment of
the present invention, the controller 905 may ascertain a
contact state of the object by comparing the intensity of
current applied to the first electrode 101 with the intensity of
current received by the third electrode, and may control the
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output unit 907 to selectively output a notification message
including contact correction information.

[0168] According to an embodiment of the present inven-
tion, the voltage measurer 903 may measure a voltage
applied between the third and fourth electrodes 103 and 104.
In other words, the power unit 901 may measure a voltage
applied to the object via the third electrode 103 and the
fourth electrode 104, based on the current applied to the
object via the first electrode 101 and the second electrode
102.

[0169] According to an embodiment of the present inven-
tion, the controller 905 may acquire impedance information
of the object based on the current applied by the power unit
901 and the voltage measured by the voltage measurer 903,
and may measure body fat information based on measured
impedance. The controller 905 may include a calculation
unit of the mobile device, such as a central processing unit
(CPU), and may acquire the impedance information and the
body fat information of the object via a calculation of
measured information.

[0170] According to an embodiment of the present inven-
tion, the controller 905 may change an analog signal mea-
sured to acquire the impedance information of the object to
a digital signal.

[0171] According to an embodiment of the present inven-
tion, the controller 905 may acquire change cycle informa-
tion of the acquired impedance information and compare the
acquired change cycle information with reference change
cycle information to ascertain a contact state between the
object and each electrode, and may control the output unit
907 to selectively output a notification message including
contact correction information.

[0172] According to an embodiment of the present inven-
tion, the controller 905 may measure a reflected light value
of the first surface or the second surface of the object based
on at least one optical sensor included in the mobile device
100, and may control, based on the measured reflected light
value, the output unit 907 to output a notification message
including contact correction information.

[0173] According to an embodiment of the present inven-
tion, the controller 905 may measure the intensity of pres-
sure applied to at least one electrode based on at least one
pressure sensor included in the mobile device 100, and may
control, based on the measured pressure intensity, the output
unit 907 to output a notification message including contact
correction information.

[0174] According to an embodiment of the present inven-
tion, the controller 905 may measure an inclination of the
mobile device 100 with respect to the ground by using an
acceleration sensor included in the mobile device 100, and
may control, based on a variation in the measured inclina-
tion, the output unit 907 to output a notification message
including posture correction information.

[0175] According to an embodiment of the present inven-
tion, the controller 905 may measure an altitude of the
mobile device 100 with respect to the ground by using an
altimeter included in the mobile device 100, and may
control, based on a variation in the altitude, the output unit
907 to output a notification message including posture
correction information.

[0176] According to an embodiment of the present inven-
tion, the controller 905 may acquire variation information of
impedance information, may compare the acquired variation
information with reference variation information, and may
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control the output unit 907 to output a notification message
including posture correction information.

[0177] According to an embodiment of the present inven-
tion, the controller 905 may measure a distance from a
predetermined location by using an audio input unit (not
shown) and an audio output unit (not shown) included in the
mobile device 100, and may control, based on a variation in
the measured distance, the output unit 907 to output a
notification message including posture correction informa-
tion.

[0178] According to an embodiment of the present inven-
tion, the controller 905 may acquire at least one of humidity
information and temperature information by using at least
one of a humidity sensor and a temperature sensor included
in the mobile device 100, and may control the output unit
907 to output a notification message including action infor-
mation, based on the acquired at least one of the humidity
information and the temperature information.

[0179] According to an embodiment of the present inven-
tion, the controller 905 may acquire sensor measurement
information from at least one sensor included in the mobile
device 100, may estimate a posture of the object based on the
acquired sensor measurement information, may determine
an impedance correction value based on the estimated
posture, and may acquire the body fat information of the
object based on the determined impedance correction value
and the acquired impedance information.

[0180] According to an embodiment of the present inven-
tion, the controller 905 may measure an internal temperature
of the mobile device 100, may determine an impedance
correction value based on the measured internal tempera-
ture, and may acquire the body fat information based on the
determined impedance correction value and the acquired
impedance information.

[0181] According to an embodiment of the present inven-
tion, the output unit 907 may output the impedance infor-
mation and the body fat information, and may output a
notification message including the contact correction infor-
mation, the posture correction information, or the action
information.

[0182] According to an embodiment of the present inven-
tion, the mobile device 100 may further include additional
components, such as a communicator and a memory, which
will be described later in detail with reference to FIG. 22.
[0183] FIG. 10 is a flowchart of a method of checking a
contact state by applying a current to an object, according to
an embodiment of the present invention.

[0184] In operation 1001, a mobile device may apply a
predetermined intensity of current to the first surface of the
object via the first electrode.

[0185] In operation 1003, the mobile device may measure
the intensity of current received by the third electrode via the
first surface of the object.

[0186] In operation 1005, the mobile device may compare
the intensity of the current applied via the first electrode with
the intensity of the current received by the third electrode.
[0187] In other words, in order to determine whether the
first surface of the object contacts the first and third elec-
trodes by at least a predetermined area, the mobile device
may apply a predetermined intensity of current via the first
electrode and measure the intensity of current received by
the third electrode to thereby determine a contact state
between the first surface of the object and the first and third
electrodes.
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[0188] According to an embodiment of the present inven-
tion, when the first surface of the object contacts the first and
third electrodes by the predetermined area or larger, the
intensity of current flowing on a skin surface of the object is
greatly different from the intensity of the current applied via
the first electrode, and thus the mobile device may compare
the intensity of current applied to the first electrode with the
intensity of current received by the third electrode to thereby
determine a contact state between the object and the first and
third electrodes.

[0189] In operation 1007, the mobile device may output a
notification message including contact correction informa-
tion, based on a result of the comparison.

[0190] For example, when the intensity of current applied
to the first electrode is less than or equal to a predetermined
current intensity, the mobile device may output a notification
message instructing the object to check contact of the first
surface of the object.

[0191] According to an embodiment of the present inven-
tion, the mobile device may output a notification message
including contact correction information by determining
whether a portion of the first surface of the object that
contacts the first electrode is less than or equal to the
predetermined area.

[0192] According to an embodiment of the present inven-
tion, the contact correction information includes information
requesting the object to adjust the contact state of the object.
For example, the mobile device may output a message
instructing a user to position his or her left hand on an
electrode. The contact correction information may further
include whether the electrode poorly contacts the first sur-
face or the second surface of the object.

[0193] According to an embodiment of the present inven-
tion, the notification message including the contact correc-
tion information may be output in the form of a voice
message via a speaker, an image via a display, a text, lamp
light, or a vibration. However, embodiments are not limited
thereto, and the notification message including the contact
correction information may be output in various other forms.
[0194] According to an embodiment of the present inven-
tion, each operation of FIG. 10 may be performed before
each operation of FIG. 8 is performed. In other words, the
mobile device may check a contact state within a short
period of time before measuring body fat, thereby prevent-
ing re-measurement due to an abnormal contact state.
[0195] FIG. 11 shows a change cycle of acquired imped-
ance information, according to an embodiment of the pres-
ent invention.

[0196] FIG. 11 is a graph showing a variation in imped-
ance of the object over time. In the graph of FIG. 11, a
horizontal axis indicates time expressed in a unit of s, and
the vertical axis indicates impedance expressed in a unit of
Q.

[0197] According to an embodiment of the present inven-
tion, the impedance of the object varies depending on a pulse
wave that is a blood flow due to a heart activity. For
example, a heart rate is about 50 to 160 times per minute
according to persons, and the impedance of the object may
vary depending on a pulse wave that is a blood flow
occurring due to heartbeat, as in the graph of FIG. 11. For
example, the impedance of the object may change from 680
ohm (€2) within a predetermined range according to a pulse
wave, and may vary depending on a change cycle that is
similar to heartbeat.
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[0198] When the mobile device measures the impedance
of the object, if the impedance does not vary depending on
a pulse wave or the measured impedance has a too-high
average value, the object and each electrode do not accu-
rately contact each other, and thus the impedance of the
object may not be properly measured. Accordingly, the
mobile device may acquire change cycle information of the
impedance of the object to determine a contact state between
the object and each electrode, and may compare the acquired
change cycle information with reference change cycle infor-
mation.

[0199] FIG. 12 is a flowchart of a method of checking a
contact state based on an impedance information change
cycle, according to an embodiment of the present invention.
[0200] Operations 1201-1205 correspond to operations
S801-S805 of FIG. 8, respectively, and thus detailed descrip-
tions thereof will be omitted.

[0201] In operation 1207, the mobile device may acquire
change cycle information of the impedance information. In
other words, the mobile device may acquire information
about the change cycle according to a pulse wave of the
impedance information described above with reference to
FIG. 11.

[0202] In operation 1209, the mobile device may compare
the change cycle information of the impedance information
acquired in operation 1207 with reference change cycle
information.

[0203] According to an embodiment of the present inven-
tion, the reference change cycle information may include
impedance change cycle information determined according
to a heart rate of the object or a statistical heart rate, and may
include information about a fluctuation amount and an
average body resistance (impedance). The reference change
cycle information may be stored in the mobile device.
[0204] According to an embodiment of the present inven-
tion, the mobile device may measure a heart rate or a pulse
wave of the object, and may acquire reference change cycle
information based on the measured heart rate or pulse wave.
[0205] In operation 1211, the mobile device may output a
notification message including contact correction informa-
tion, based on a result of the comparison.

[0206] According to an embodiment of the present inven-
tion, the mobile device may compare the change cycle
information acquired in operation 1207 with the reference
change cycle information and thus may determine that
impedance does not change or the measured impedance has
a too-high average value or that a change cycle of the
impedance is greatly different from the heart rate of the
object, namely, the object and the electrode do not accurately
contact each other and thus the impedance of the object is
not properly measured. In this case, the mobile device may
output a notification message including contact correction
information in order to accurately measure the impedance of
the object. When it is determined that the contact state is
good, the mobile device may continuously measure body fat.
[0207] For example, the mobile device may output a
message instructing the user to accurately position his or her
right hand on each electrode. The mobile device may notify
the object that a contact state between the object and
electrodes included in the mobile device is not good, via a
sound, vibration, or an image.

[0208] According to an embodiment of the present inven-
tion, in operations 1207 and 1209, the mobile device may
determine the contact state between the object and each
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electrode by acquiring only change cycle information cor-
responding to a predetermined time period, before measur-
ing the impedance of the object.

[0209] For example, assuming that 20 seconds are
required to complete up to impedance measurement, the
mobile device may acquire only change cycle information of
impedance information corresponding to 5 seconds, and
may determine the contact state according to the acquired
change cycle information corresponding to 5 seconds.

[0210] FIG. 13 is a flowchart of a method of checking a
contact state based on a reflected light value, according to an
embodiment of the present invention.

[0211] In operation 1301, the mobile device may measure
a reflected light value of the object by using an optical
Sensor.

[0212] According to an embodiment of the present inven-
tion, the mobile device may include an optical sensor, which
may include a light-emission device and a light-reception
device. According to an embodiment of the present inven-
tion, the light-emission device may include a light source,
such as an LED, and may be a light source that generates
visible light (400 to 600 nm), near-infrared light (600 to
1200 nm), and infrared light (1200 to 2500 nm).

[0213] According to an embodiment of the present inven-
tion, the optical sensor may be included in at least one of the
first through fourth electrodes included in the mobile device.
In other words, the optical sensor may be included in each
of the first electrode and the second electrode, and the
light-emission device and the light-reception device may be
separately included in at least one of the first through fourth
electrodes.

[0214] The optical sensor may be included in only the first
and third electrodes contacting the first surface of the object,
or may be included in only one of the first and third
electrodes. In other words, an arrangement of the optical
sensor is not limited.

[0215] In operation 1303, the mobile device may output a
notification message including contact correction informa-
tion, based on the measured reflected light value.

[0216] Forexample, when the object and electrodes do not
accurately contact each other, the intensity or value of light
emitted from the light-emission device of the optical sensor
that is reflected by the object and input to the light-reception
device may be less than a predetermined intensity or value.
Accordingly, when the intensity or value of the reflected
light is less than the predetermined intensity or value, the
mobile device may determine that the contact state is not
good, and output a notification message instructing the
object to adjust the contact state. When it is determined that
the contact state is good, the mobile device may continu-
ously measure body fat.

[0217] For example, the mobile device may output a
message instructing the user to accurately position his or her
right hand on the electrodes.

[0218] According to an embodiment of the present inven-
tion, the mobile device may measure a pulse, an oxygen
saturation (SpO2), and a tissue oxygen saturation (StO2) via
an optical sensor. The mobile device may determine the
contact state between the object and the electrodes, based on
a pulse frequency measured via the optical sensor, when
determining the contact state according to the impedance
change cycle described above with reference to FIG. 12. The
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mobile device may provide the user with information about
the measured tissue oxygen saturation together with body fat
information.

[0219] According to an embodiment of the present inven-
tion, operations 1301 and 1303 may be performed before a
body fat measurement. In other words, operations 1301 and
1303 may be performed before each operation of FIG. 8 is
performed. In other words, the mobile device may check a
contact state within a short period of time before measuring
body fat, thereby preventing re-measurement due to an
abnormal contact state.

[0220] FIG. 14 is a flowchart of a method of checking a
contact state based on a pressure intensity, according to an
embodiment of the present invention.

[0221] In operation 1401, the mobile device may measure
the intensity of a pressure applied to an electrode included
in the mobile device by using a pressure sensor.

[0222] According to an embodiment of the present inven-
tion, when the electrode included in the mobile device is
pressed with a predetermined intensity or more, the inten-
sities and amounts of blood flowing on the first surface and
the second surface of the object may decrease by at least a
certain intensity and amount. When the intensities and
amounts of blood flowing on the first and second surfaces of
the object decrease by at least the certain intensity and
amount, a measured pulse value and a measured impedance
of the object may change. Accordingly. a pressure between
the object and the electrode needs to be adjusted to perform
accurate body fat measurement. Accordingly, the mobile
device may measure the intensity of the pressure applied to
the electrode by using a pressure sensor.

[0223] 1In operation 1403, the mobile device may output a
notification message including contact correction informa-
tion, based on the measured intensity of pressure.

[0224] According to an embodiment of the present inven-
tion, at least one of the first through fourth electrodes
included in the mobile device may include a pressure sensor.
Accordingly, the mobile device may measure the pressure
applied to the electrode via the pressure sensor, and may
output a notification message notifying the object to apply a
certain pressure to the electrode, based on the measured
pressure intensity. When it is determined that the contact
state is good, the mobile device may continuously measure
body fat.

[0225] According to an embodiment of the present inven-
tion, the pressure sensor may be positioned on a predeter-
mined location within the mobile device instead of in the
electrode. According to an embodiment of the present inven-
tion, the pressure sensor may include a strain gage, a
piezoelectric element, and the like.

[0226] According to an embodiment of the present inven-
tion, the mobile device includes information about a refer-
ence pressure intensity based on a user input. When a
pressure having the reference pressure intensity or greater is
applied between the object and the electrode via the pressure
sensor, the mobile device may output a notification message
in order to reduce the intensity of pressure. For example, the
mobile device may output to the user a message requesting
the user to grab his or her left hand loosely.

[0227] According to an embodiment of the present inven-
tion, operations 1401 and 1403 may be performed before a
body fat measurement. In other words, operations 1401 and
1403 may be performed before each operation of FIG. 8 is
performed. In other words, the mobile device may check the
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contact state within a short period of time before measuring
body fat, thereby preventing re-measurement due to an
abnormal contact state.

[0228] According to an embodiment of the present inven-
tion, operations 1401 and 1403 may start before the body fat
measurement and may continue during the body fat mea-
surement. In other words, operations 1401 and 1403 may be
performed together with each operation of FIG. 8.

[0229] Finally, according to an embodiment of the present
invention, assuming that 20 seconds are required to measure
impedance of the object, when the object maintains a good
contact state for 10 seconds and a contact failure occurs at
the moment when 10 seconds have elapsed, the mobile
device may output a notification message, may measure
impedance for only the other remaining 10 seconds after
outputting the notification message, and may acquire imped-
ance information based on a result of the measurement for
10 seconds before outputting the notification message and a
result of the measurement for 10 seconds after outputting the
notification message. The above-described methods may
also be performed in this way.

[0230] FIG. 15 is a flowchart of a method of determining
whether a posture of an object needs to be corrected, based
on an inclination variation, according to an embodiment of
the present invention.

[0231] In operation 1507, the mobile device may measure
an inclination with respect to the ground by using an
acceleration sensor.

[0232] According to an embodiment of the present inven-
tion, the mobile device may include an acceleration sensor
and may measure an inclination with respect to the ground
by using the acceleration sensor. The mobile device may
measure an inclination with respect to the ground by using
an acceleration sensor and/or a gyroscope. A method of
measuring an inclination with respect to the ground by using
an acceleration sensor is obvious to one of ordinary skill in
the art, and thus detailed descriptions thereof will be omit-
ted.

[0233] In operation 1509, the mobile device may output a
notification message including posture correction informa-
tion, based on a variation in the measured inclination.
[0234] According to an embodiment of the present inven-
tion, impedance and body fat that are measured may be
changed according to the posture of the object. In other
words, impedance measured after the arms are stretched
forward may be different from impedance measured after the
arms are put down. Accordingly, when the inclination with
respect to the ground changes by a predetermined size or
greater during body fat measurement, the mobile device may
output a notification message including posture correction
information to the user.

[0235] Forexample, when the mobile device measured the
inclination with respect to the ground to be 90° by using the
acceleration sensor when starting measurement but the mea-
sured inclination changes by 10° or more during the mea-
surement, the mobile device may instruct the user to put the
arms up or down via a notification message so that the
inclination between the mobile device and the ground is
maintained at 90°. When a variation in the inclination is
within a predetermined reference value, the mobile device
may continue measuring body fat.

[0236] According to an embodiment of the present inven-
tion, operations 1501 and 1503 may start before a body fat
measurement and may continue during the body fat mea-
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surement. In other words, operations 1501 and 1503 may be
performed together with each operation of FIG. 8.

[0237] FIG. 16 is a flowchart of a method of determining
whether a posture of an object needs to be corrected, based
on an altitude variation, according to an embodiment of the
present invention.

[0238] In operation 1601, the mobile device may measure
an altitude by using an altimeter.

[0239] According to an embodiment of the present inven-
tion, the mobile device may include an altimeter, which may
include an altitude sensor.

[0240] In operation 1603, the mobile device may output a
notification message including posture correction informa-
tion, based on a variation in the measured altitude.

[0241] As described above with reference to FIG. 15,
impedance and body fat that are measured may be changed
according to the posture of the object. In other words,
impedance measured after the arms are stretched forward
may be different from impedance measured after the arms
are put down. Accordingly, when the measured altitude
changes by a predetermined size or greater during body fat
measurement, the mobile device may output a notification
message including posture correction information to the
object. When a variation in the altitude is less than or equal
to a predetermined reference value, the mobile device may
continue measuring body fat.

[0242] For example, the mobile device may measure an
altitude from the ground to the mobile device before starting
body fat measurement, and, when the altitude from the
ground to the mobile device changes by a predetermined
size or greater during the body fat measurement, the mobile
device may output a notification message including posture
correction information to the object.

[0243] Additionally, the mobile device may acquire body
information of the object before starting the body fat mea-
surement, and may inform the object of an altitude that is
adequate for the body fat measurement, based on the
acquired body information. For example, the mobile device
may receive body information of the object including the
height of the object, may calculate an altitude at the level of
the shoulders of the object, and may output a notification
message requesting the object to position the mobile device
at the level of his or her shoulders.

[0244] According to an embodiment of the present inven-
tion, operations 1601 and 1603 may start before a body fat
measurement and may continue during the body fat mea-
surement. In other words, operations 1601 and 1603 may be
performed together with each operation of FIG. 8.

[0245] FIG. 17 is a flowchart of a method of determining
whether a posture of an object needs to be corrected, based
on a variation in impedance information, according to an
embodiment of the present invention.

[0246] Operations 1701-1705 correspond to operations
S801-S805 of FIG. 8, respectively, and thus detailed descrip-
tions thereof will be omitted.

[0247] In operation 1707, the mobile device may acquire
variation information of the impedance information
acquired in operation 1705.

[0248] In operation 1709, the mobile device may compare
the variation information of the impedance acquired in
operation 1707 with reference variation information.
[0249] As described above, the impedance may continu-
ously change according to various factors. The impedance
may not only change according to a blood flow depending on
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heartbeat, but also may change when the object bends a
joint, such as fingers, a wrist, or an elbow, or when an angle
between the trunk and an arm of the object changes.
[0250] For example, a low impedance may be measured
when a wrist joint or an arm joint is bent, compared with
when the wrist joint or the arm joint is not bent, and a high
impedance may be measured when the angle between the
shoulder joint and the trunk of the object is equal to or
greater than 90°, compared with when the angle between the
shoulder joint and the trunk of the object is less than or equal
to 90°. A low impedance may be measured when the muscle
of the object stiffens by a predetermined amount or higher,
compared with when the muscle of the object is relaxed.
[0251] According to an embodiment of the present inven-
tion, a variation in the impedance according to heartbeat
may be less than or equal to 2 ohm per second. However, a
variation in the impedance according to a motion of the
object as described above may be equal to or greater than 2
ohm per second.

[0252] Accordingly, according to an embodiment of the
present invention, the mobile device may acquire variation
information of the measured impedance, may compare the
acquired variation information with the reference variation
information, and may determine that the object is highly
likely to move, when the acquired variation information is
higher than the reference variation information.

[0253] According to an embodiment of the present inven-
tion, the reference variation information may be reference
information set by a user input.

[0254] In operation 1711, the mobile device may output a
notification message including posture correction informa-
tion, based on a result of the comparison.

[0255] For example, the mobile device may acquire a
variation per unit time of the impedance measured in opera-
tion 1705, and, when the acquired variation per unit time is
equal to or greater than 2 ohm/second, the mobile device
may output a notification message requesting the object to
maintain his or her posture to the object and may re-measure
the impedance. The mobile device may also re-measure the
impedance a predetermined time period after outputting the
notification message.

[0256] When a total of 20 seconds are required to measure
the impedance, the mobile device may acquire a variation in
the impedance for 5 seconds, may determine whether the
object is moving, based on the acquired impedance variation
for 5 seconds, and may re-measure impedance or body fat in
a short time.

[0257] FIG. 18 is a flowchart of a method of determining
whether a posture of an object needs to be corrected, based
on a distance variation, according to an embodiment of the
present invention.

[0258] In operation 1801, the mobile device may measure
a distance from a predetermined location by using the audio
input unit and the audio output unit.

[0259] For example, the mobile device may measure a
distance from a surrounding geographical feature, such as a
wall, the ground, or a ceiling. In other words, the mobile
device may measure the distance from the surrounding
geographical feature, by measuring a time period taken for
a pulse generated by the audio output unit to return to the
audio output unit.

[0260] According to an embodiment of the present inven-
tion, the audio input unit may include a microphone, and the
audio output unit may include a speaker.
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[0261] In operation 1803, the mobile device may output a
notification message including posture correction informa-
tion, based on a variation in the measured distance.

[0262] According to an embodiment of the present inven-
tion, when the object moves during a body fat measurement,
lower or higher impedance than actual impedance of the
object may be measured. Accordingly, the mobile device
may ascertain a motion of the object during body fat
measurement, and, when it is ascertained that the object
moves, the mobile device may output a notification message
requesting the object to maintain a standstill posture. When
it is determined that the object maintain a standstill posture,
the mobile device may continuously measure body fat.
[0263] According to an embodiment of the present inven-
tion, when the object moves, the distance from the surround
geographical feature changes, and thus, when the distance
from the surround geographical feature has changed by a
predetermined reference value or more during body fat
measurement, the mobile device may output a notification
message including posture correction information.

[0264] For example, assuming that a distance from a wall
measured by the mobile device by using the audio input unit
and the audio output unit is 1 m the mobile device may
continuously measure the distance from the wall by using
the audio input unit and the audio output unit during body fat
measurement, and, when the distance from the wall changes
by 10 cm or more, the mobile device may output a notifi-
cation message requesting the object to maintain a standstill
state to the object.

[0265] In other words, according to an embodiment of the
present invention, operations 1801 and 1803 may start
before the body fat measurement and may continue during
the body fat measurement. In other words, operations 1801
and 1803 may be performed together with each operation of
FIG. 8.

[0266] Finally, according to an embodiment of the present
invention, assuming that 20 seconds are required to measure
impedance of the object, when the object maintains a
standstill state for 10 seconds and then moves at the moment
when 10 seconds elapse, the mobile device may output a
notification message, may measure impedance for only the
other remaining 10 seconds, and may acquire impedance
information based on a result of the measurement for 10
seconds before outputting the notification message and a
result of the measurement for 10 seconds after outputting the
notification message. This may also apply to the above-
described impedance measuring methods.

[0267] FIG. 19 is a flowchart of a method of determining
whether an action of an object is necessary, based on at least
one of humidity information and temperature information,
according to another embodiment of the present invention.
[0268] In operation 1901, the mobile device may acquire
at least one of humidity information and temperature infor-
mation by using at least one of a humidity sensor and a
temperature sensor included in the mobile device.

[0269] In operation 1903, the mobile device may output a
notification message including action information, based on
the acquired at least one of the humidity information and the
temperature information.

[0270] For example, when a surrounding temperature is
too high or a surrounding humidity is too low, the impedance
of the object may not be accurately measured. When a skin
state of the object is too dry, it may take long time to
accurately measure the impedance.
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[0271] Accordingly, the mobile device may acquire
humidity information and temperature information of the
surrounding environment or the object by using at least one
of the humidity sensor and the temperature sensor included
in the mobile device, and may analyze information about the
surrounding environment. When the surrounding environ-
ment has a higher or lower temperature or humidity than a
predetermined temperature or humidity, the mobile device
may output a notification message notifying the object that
the object needs to move from place to place or water, an
emulsion, a toner, or the like needs to be applied to the first
surface of the object.

[0272] According to an embodiment of the present inven-
tion, operations 1901 and 1903 may start before a body fat
measurement and may continue during the body fat mea-
surement. In other words, operations 1901 and 1903 may be
performed together with each operation of FIG. 8.

[0273] FIG. 20 is a flowchart of a method of determining
an impedance correction value according to a posture of an
object, according to an embodiment of the present invention.

[0274] In operation 2001, the mobile device may acquire
sensor measurement information from at least one sensor.

[0275] According to an embodiment of the present inven-
tion, the at least one sensor may denote at least one of a
magnetic sensor, an acceleration sensor, an altimeter, and a
gyroscope sensor. According to an embodiment of the pres-
ent invention, the sensor measurement information may
include an angle between the mobile device and the ground
or the object, an inclination therebetween, and an altitude
therebetween.

[0276] In operation 2003, the mobile device may estimate
a posture of the object, based on the acquired sensor
measurement information.

[0277] According to an embodiment of the present inven-
tion, the mobile device may acquire location information of
the mobile device, based on at least one of a magnetic
sensor, an acceleration sensor, an altimeter, and a gyroscope
sensor. According to an embodiment of the present inven-
tion, the location information is information about an alti-
tude of the mobile device, an angle thereof, a coordinate
thereof, a distance from a predetermined location, and the
like, and may include information representing a location
where the mobile device is positioned with respect to the
object. The location information may also include informa-
tion about whether the mobile device is on the level of the
shoulders of the user or around the waist of the user.

[0278] According to an embodiment of the present inven-
tion, the mobile device may estimate the posture of the
object by taking into account body information of the object
together with the sensor measurement information. In other
words, according to an embodiment of the present invention,
the mobile device may estimate the posture of the object,
based on the sensor measurement information.

[0279] For example, the mobile device may estimate the
posture of the object according to whether the altitude
measured via an altitude sensor is lower than the level of the
shoulders of the user and whether a gravity acceleration of
a 7-axis component or a y-axis component is greater among
the gravity accelerations of x-axis, y-axis, and z-axis com-
ponents measured via the acceleration sensor or the gyro-
scope sensor. The acceleration sensor is obvious to one of
ordinary skill in the art, and thus a detailed description
thereof will be omitted.
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[0280] According to an embodiment of the present inven-
tion, the mobile device may include an algorithm capable of
estimating the posture of the object according to sensor
measurement information of at least one acceleration sensor.
For example, considering the height of the altimeter together
with the height of the object, when the mobile device is
distant from the ground by several cm or greater, or when the
gravity acceleration in a z-axis gravity direction of the
acceleration sensor is greater than the gravity acceleration in
a y-axis gravity direction of the acceleration sensor, the
mobile device may include an algorithm capable of estimat-
ing the posture of the object as a standard posture. The
posture of the object will be further described later with
reference to FIGS. 24 and 25.

[0281] The impedance of the object may also be measured
by the mobile device displaying at least one measuring
posture at which the impedance may be measured and by the
object selecting a measuring posture from among the dis-
played at least one measuring posture and adopting the
selected measuring posture.

[0282] In operation 2005, the mobile device may deter-
mine an impedance cotrection value, based on the estimated
posture of the object.

[0283] As described above, the impedance measured by
the mobile device may vary according to the posture of the
user. For example, impedance that is about 50Q smaller may
be measured with respect to a first posture of the object
lowering his or her arms down his or her trunk and grabbing
the mobile device than with respect to a standard posture of
the object grabbing the mobile device at an angle of 90° to
his or her trunk.

[0284] Accordingly, according to an embodiment of the
present invention, the mobile device may apply a correction
value depending on a posture to the impedance actually
measured during body fat calculation, in order to accurately
measure the body fat of the object.

[0285] In operation 2007, the mobile device may acquire
body fat information, based on the determined impedance
correction value and the acquired impedance information.
[0286] According to an embodiment of the present inven-
tion, the mobile device may acquire the impedance infor-
mation based on the measured voltage and the applied
current as described above with reference to FIG. 8, may
determine the impedance correction value depending on the
posture of the object, together with the impedance informa-
tion as in operation 2005, and may acquire as accurate body
fat information of the object as possible by applying the
determined impedance correction value to the acquired
impedance information.

[0287] According to an embodiment of the present inven-
tion, operations 2001 and 2003 may be performed before,
during, and after a body fat measurement. In other words,
operations 2001 and 2003 may be performed before, after,
and during each operation of FIG. 8.

[0288] FIG. 21 is a detailed flowchart of a method of
determining an impedance correction value according to a
posture of an object, according to an embodiment of the
present invention.

[0289] FIG. 21 is a detailed flowchart of FIG. 20, and may
denote an algorithm included in the mobile device.

[0290] Operations 2101 and 2103 correspond to opera-
tions 2001 and 2003 of FIG. 20, respectively, and thus
detailed descriptions thereof will be omitted.
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[0291] In operation 2105, the mobile device may deter-
mine whether a posture of the object is a standard posture,
based on the acquired sensor measurement information. For
example, the mobile device may determine, as the standard
posture, a posture of the object stretching his or her arms
forward at an angle of 90° to his or her trunk. The mobile
device may estimate a location of the mobile device and a
posture of the object based on the acquired sensor measure-
ment information and may estimate a posture currently taken
by the object.

[0292] In operation 2105, when the object is taking the
standard posture, additional correction of the impedance
information may not be necessary. Accordingly, the mobile
device may determine that an additional correction value
does not need to be applied.

[0293] In operation 2109, when the mobile device esti-
mates the posture of the object as a non-standard posture, the
mobile device may determine whether the posture of the
object is the first posture. According to an embodiment of
the present invention, the first posture may be a posture of
the object lowering his or her arms down his or her trunk and
grabbing the mobile device. The standard posture and the
first posture will be described in detail later with reference
to FIGS. 24 and 25.

[0294] 1In operation 2111, when the mobile device esti-
mates the posture of the object as the first posture, the mobile
device may determine a correction value corresponding to
the first posture.

[0295] In operation 2113, when the mobile device esti-
mates the posture of the object as neither the standard
posture nor the first posture, the mobile device may output
a notification message including posture correction infor-
mation. In other words, the mobile device may output a
notification message requesting the object to take the stan-
dard posture or the first posture, and may also output a
reference drawing, a reference image, or the like for inform-
ing the object of the standard posture and the first posture.

[0296] FIG. 22 is a flowchart of a method of determining
an impedance correction value according to an internal
temperature of the mobile device, according to an embodi-
ment of the present invention.

[0297] In operation 2201, the mobile device may measure
the internal temperature of the mobile device.

[0298] According to an embodiment of the present inven-
tion, the mobile device may include a sensor capable of
measuring the internal temperature of the mobile device, and
may measure the internal temperature of the mobile device
via the sensor.

[0299] In operation 2203, the mobile device may deter-
mine an impedance correction value, based on the measured
internal temperature.

[0300] According to an embodiment of the present inven-
tion, since many components, such as, a CPU, memory, and
a battery, are operating within the mobile device and gen-
erate heat when operating, when the mobile device is used,
the internal temperature of the mobile device may gradually
increase. When the internal temperature of the mobile device
increases, the impedance of the object may not be accurately
measured. Thus, in order to accurately measure body fat and
impedance of the object, the mobile device may acquire
body fat information by applying an impedance correction
value according to the internal temperature of the mobile
device.
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[0301] Forexample, as described above, the mobile device
may use a reference resistor in order to accurately measure
the impedance of the object. In other words, the mobile
device may accurately measure the impedance of the object
by comparing a voltage applied to the reference resistor with
a voltage applied to between the third electrode and the
fourth electrode. However, the size of the reference resistor
may also change according to a temperature change. Accord-
ingly, since the size of the reference resistor also changes
according to the internal temperature of the mobile device,
the mobile device may fail to accurately measure the imped-
ance of the object. For example, based on the reference
resistor, the voltage applied to the reference resistor, and the
voltage applied to the object, the impedance of the object
that is to be measured as 500Q may be measured as 480Q
due to a change in the value of the reference resistor
according to a temperature rise.

[0302] Accordingly, according to an embodiment of the
present invention, the mobile device may measure the inter-
nal temperature of the mobile device and determine the
impedance correction value according to a change in the
internal temperature of the mobile device.

[0303] In operation 2205, the mobile device may acquire
body fat information, based on the determined impedance
correction value and the acquired impedance information.
[0304] According to an embodiment of the present inven-
tion, the mobile device may acquire the impedance infor-
mation based on the measured voltage and the applied
current as described above with reference to FI1G. 8, may
determine the impedance correction value depending on the
internal temperature of the mobile device, together with the
impedance information as in operation 2205, and may
acquire as accurate body fat information of the object as
possible by applying the determined impedance correction
value to the acquired impedance information.

[0305] According to an embodiment of the present inven-
tion, operations 2201 and 2203 may be performed before,
during, and after a body fat measurement. In other words,
operations 2201 and 2203 may be performed before, after,
and during each operation of FIG. 8.

[0306] According to an embodiment of the present inven-
tion, the methods of FIGS. 10-22 may be used independently
or in various combinations.

[0307] FIG. 23 is a detailed block diagram of a structure
of a mobile device according to an embodiment of the
present invention.

[0308] The mobile device 100 according to an embodi-
ment of the present invention may include the first electrode
101, the second electrode 102, the third electrode 103, the
fourth electrode 104, the power unit 901, the voltage mea-
surer 903, the controller 905, the output unit 907, a sensor
unit 2310, a user input unit 2320, a communicator 2330, and
a memory 2340.

[0309] The first electrode 101, the second electrode 102,
the third electrode 103, the fourth electrode 104, the power
unit 901, and the voltage measurer 903 correspond to those
described above with reference to FIG. 9, and thus repeated
descriptions thereof will be omitted.

[0310] According to an embodiment of the present inven-
tion, the controller 905 may measure and calculate the
impedance of the object in order to acquire the impedance
information of the object, and may change an analog signal
corresponding to the measured impedance to a digital signal.
Operations of the controller 905 correspond to those
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described above with reference to FIG. 9, and thus repeated
descriptions thereof will be omitted.

[0311] According to an embodiment of the present inven-
tion, the controller 905 may include a posture estimator 915
and a correction value determiner 925.

[0312] According to an embodiment, the posture estimator
915 may estimate the posture of the object, based on sensor
measurement information acquired by the sensor unit 2310.
The posture estimator 915 may store an algorithm for
estimating the posture of the object.

[0313] According to an embodiment of the present inven-
tion, the correction value determiner 925 may determine an
impedance correction value, based on the estimated posture
of the object. According to an embodiment of the present
invention, the correction value determiner 925 may deter-
mine an impedance correction value according to the inter-
nal temperature of the mobile device.

[0314] According to an embodiment of the present inven-
tion, the controller 905 may control the output unit 907 to
output a notification message.

[0315] According to an embodiment of the present inven-
tion, the output unit 907 may include a display 917, a motor
927, and an audio output unit 937.

[0316] According to an embodiment of the present inven-
tion, the display 917 displays a screen image including a
moving picture, a text, an image, and the like, and may
output various notification messages including posture cor-
rection information, action information, contact correction
information, and information about the posture of the object.
[0317] According to an embodiment of the present inven-
tion, the motor 927 may generates a vibration of the mobile
device, and the mobile device may output a notification
message via the vibration. The mobile device may replace
the motor 927 with another component that generates a
vibration.

[0318] According to an embodiment of the present inven-
tion, the audio output unit 937 may include a speaker and
may output a notification message via sound.

[0319] The output unit 907 may further include a light
emission device, such as a lamp, and may output a notifi-
cation message via the light emission device.

[0320] According to an embodiment of the present disclo-
sure, the sensor 2310 may include a magnetic sensor 2311,
an acceleration sensor 2312, an altimeter 2313, a thermom-
eter 2314, a hygrometer 2315, an optical sensor 2316, and a
pressure sensor 2317. The sensor 2310 may include only
some of the enumerated plurality of sensors, or may further
include a sensor in addition to the enumerated plurality of
SEensors.

[0321] The sensor unit 2310 may acquire information by
using the sensors 2311-2317 under the control of the con-
troller 905 and may provide the acquired information to the
controller 905, and thus the controller 905 may check a
contact state between the object and electrodes or the
posture of the object and may determine the impedance
correction value. Operations and acquired information of
each sensor are obvious to one of ordinary skill in the art,
and thus detailed descriptions thereof will be omitted.
[0322] According to an embodiment of the present inven-
tion, the user input unit 2320 may receive various pieces of
information from a user. In other words, the user input unit
2320 may receive body information including the height,
weight, gender, and the like of the user, and may also receive
a command for starting body fat measurement from the user.
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[0323] The user input unit 2320 may also include an audio
input unit 2321. The audio input unit 2321 may include a
microphone, and may receive a pulse generated by the audio
output unit 937 and ascertain a distance from a predeter-
mined location.

[0324] The user input unit 2320 may further include a
camera, a touch pad, a touch screen, a keypad, a trackball,
an electronic pen, a keyboard, a mouse, and the like, and
embodiments are not limited thereto.

[0325] According to an embodiment of the present inven-
tion, the communicator 2330 may perform short-distance
communication and long-distance communication, and,
when some components shown in FIG. 9 or 23 are included
and distributed in the cover or case of the mobile device and
the main body of the mobile device except for the cover or
case, the communicator 2330 may perform communication
among the components.

[0326] According to an embodiment of the present inven-
tion, the memory 2340 may store all of the date, the time,
user contact information, body information of the user, and
SO on.

[0327] According to an embodiment of the present inven-
tion, the mobile device 100 may further include a power
amplifier, a switch, a band pass filter, an analog-to-digital
converter (ADC), a multiplexer (MUX), and the like.
[0328] As described above, since a mobile device in the
present specification also means the cover and case of the
mobile device, some or all of the components of FIG. 9 or
23 may be included in the cover and case of the mobile
device. Since the mobile device in the present specification
may be, for example, a cellular phone, the power unit 901,
the communicator 2330, the memory 2340, and the control-
ler 905 may mean components included in the cellular
phone.

[0329] FIGS. 24 and 25 illustrate postures of an object of
which body fat is to be measured.

[0330] The posture of FIG. 24 may mean a posture of the
object grabbing the mobile device 100 at an angle of 90° to
the trunk of the object. In other words, the posture of FIG.
24 may mean a posture at which an angle between each
shoulder joint and the trunk of the object is 90°. The posture
of F1G. 25 may mean a posture of the object lowering his or
her arms down the trunk of the object and grabbing the
mobile device 100. In other words, the posture of FIG. 25
may mean a posture at which the mobile device is located
around the waist of the object while the arms of the object
are being straightened.

[0331] As described above with reference to FIGS. 20 and
21, the mobile device may acquire sensor measurement
information from at least one sensor, may estimate a posture
of the object based on the acquired sensor measurement
information, and may determine an impedance correction
value according to the posture of the object.

[0332] In other words, since the impedance of the object
may be measured differently according to the posture of the
object, the mobile device 100 may estimate whether the
posture of the object is the posture of FIG. 24 or the posture
of FIG. 25, may determine an impedance correction value
corresponding to the estimated posture of the object, and
may measure accurate body resistance by applying the
determined impedance correction value to measured imped-
ance information.

[0333] According to an embodiment of the present inven-
tion, the posture of FIG. 24 may be referred to as a standard
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posture, and the posture of FIG. 25 may be referred to as a
first posture. The mobile device may also estimate a posture
other than the postures of FIGS. 24 and 25, and may
determine an impedance correction value corresponding to
each measuring posture.

[0334] FIG. 26 is a flowchart of a method of providing
information regarding a body fat measurement result of a
mobile device, according to an embodiment of the present
invention.

[0335] In operation 2601, the mobile device may acquire
impedance information of an object.

[0336] According to an embodiment of the present inven-
tion, the mobile device may acquire the impedance infor-
mation of the object, as described above with reference to
FIGS. 1-25. In other words, the mobile device may acquire
the impedance information of the object by measuring a
current applied to the object and a voltage of the object. For
example, the mobile device may acquire the impedance
information of the object by using the first through fourth
electrodes included in the mobile device or in the cover of
the mobile device.

[0337] According to an embodiment of the present inven-
tion, the mobile device may acquire at least one of imped-
ance information and body fat information.

[0338] In operation 2603, the mobile device may acquire
location information of the mobile device and determine
whether the location information of the mobile device is
equal to or greater than a critical value.

[0339] According to an embodiment of the present inven-
tion, the location information of the mobile device is infor-
mation about an altitude of the mobile device, an angle
thereof, a coordinate thereof, a distance from a predeter-
mined location, and the like, and may include information
representing a location where the mobile device is posi-
tioned with respect to the object. The location information of
the mobile device may also include information about
whether the mobile device is on the level of the shoulders of
a user, namely, the object, or is around the waist of the user.
[0340] According to an embodiment of the present inven-
tion, the mobile device may acquire the location information
according to various methods. For example, the mobile
device may measure an inclination between the mobile
device and the ground by using an acceleration sensor
included in the mobile device, may determine whether the
measured inclination or a variation in the measured incli-
nation is equal to or greater than a predetermined value to
thereby acquire location information of the mobile device,
and may determine whether the acquired location informa-
tion of the mobile device is equal to or greater than a critical
value. In other words, the mobile device may acquire
information about where the mobile device is located.
[0341] According to an embodiment of the present inven-
tion, the mobile device may measure an altitude of the
mobile device by using an altimeter included in the mobile
device, may determine whether the measured altitude or a
variation in the measured altitude is equal to or greater than
a predetermined value to thereby acquire location informa-
tion of the mobile device, and may determine whether the
acquired location information of the mobile device is equal
to or greater than a critical value.

[0342] According to an embodiment of the present inven-
tion, the mobile device may measure a distance from a
predetermined location by using an audio input unit and an
audio output unit included in the mobile device. In other
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words, the mobile device may measure a distance from a
surrounding environment, such as a wall or ceiling around
the object, and may determine whether a variation in the
measured distance is equal to or greater than a predeter-
mined reference value. For example, when a variation in the
distance per second is equal to or greater than a critical value
(predetermined reference value), the mobile device may
output a notification message to the object.

[0343] According to an embodiment of the present inven-
tion, the location information of the mobile device may be
determined based on sensor measurement information. The
sensor measurement information may denote pieces of infor-
mation measured using various sensors included in the
mobile device, and the various sensors may include, but is
not limited to, an acceleration sensor, a gyroscope sensor, an
altimeter, a magnetic sensor, and so on. In other words, the
above-described location information may be determined
based on an inclination, an altitude, a distance, and the like
measured based on the sensor measurement information.
[0344] According to an embodiment of the present inven-
tion, the critical value may denote a predetermined reference
value or a predetermined value.

[0345] In operation 2605, the mobile device may provide
different notification messages to the object by reflecting the
acquired impedance information and a result of the deter-
mination made as to whether the location information is
equal to or greater than the critical value.

[0346] According to an embodiment of the present inven-
tion, the different notification messages may denote notifi-
cation messages determined based on a result of the deter-
mination, and the notification message may denote a
notification message including the impedance information
or body fat information depending on the impedance infor-
mation or a notification message including posture correc-
tion information according to a result of the determination
made as to whether the location information is equal to or
greater than the critical value.

[0347] For example, the mobile device may estimate the
posture of the object. The mobile device may acquire the
location information of the mobile device based on the
sensor measurement information, and may estimate a pos-
ture of the object based on the location information. In other
words, the mobile device may estimate the posture of the
object by determining whether the acquired location infor-
mation is equal to or greater than the critical value. The
mobile device may provide the object with at least one of a
notification message including posture correction informa-
tion corresponding to the estimated posture and a notifica-
tion message including the impedance information or the
body fat information.

[0348] The mobile device may provide a notification mes-
sage including posture correction information to the object
by reflecting corrected impedance information and a result
of the determination made as to whether the location infor-
mation is equal to or greater than the critical value. In other
words, the mobile device may determine a location of the
mobile device based on the location information and may
provide a notification message based on a result of the
determination.

[0349] According to an embodiment of the present inven-
tion, the mobile device may determine an impedance cor-
rection value, based on the estimated posture, and may
acquire the corrected impedance information, based on the
determined impedance correction value and the acquired
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impedance information. The mobile device may also pro-
vide a notification message including posture correction
information, based on the corrected impedance information
and the result of the determination made as to whether the
location information is equal to or greater than the critical
value. This corresponds to the description made with refer-
ence to FIGS. 1-25, and thus a repeated description thereof
will be omitted.

[0350] According to an embodiment of the present inven-
tion, the mobile device may measure an internal temperature
of the mobile device and determine the impedance correc-
tion value according to the measured internal temperature of
the mobile device.

[0351] According to an embodiment of the present inven-
tion, the mobile device may acquire variation information of
the impedance information, and may provide a notification
message including posture correction information to the
object, based on the acquired variation information and
reference variation information.

[0352] FIG. 27 is a flowchart of a method of providing
information regarding a body fat measurement result of a
mobile device, according to an embodiment of the present
invention.

[0353] In operation 2701, the mobile device may acquire
impedance information of an object.

[0354] According to an embodiment of the present inven-
tion, the mobile device may acquire the impedance infor-
mation of the object, as described above with reference to
FIGS. 1-25. In other words, the mobile device may acquire
the impedance information of the object by measuring a
current applied to the object and a voltage of the object. For
example, the mobile device may acquire the impedance
information of the object by using the first through fourth
electrodes included in the mobile device or in the cover of
the mobile device.

[0355] According to an embodiment of the present inven-
tion, the mobile device may acquire at least one of imped-
ance information and body fat information.

[0356] In operation 2703, the mobile device may acquire
information about a contact state of the mobile device and
determine whether the information about the contact state of
the mobile device is equal to or greater than a critical value.
[0357] According to an embodiment of the present inven-
tion, the information about the contact state of the mobile
device 15 information about contact or non-contact between
the mobile device and the object, a contact degree, a contact
distance, a contact area, and the like, and may include, for
example, information about the intensity of pressure applied
to the mobile device or the electrodes included in the mobile
device and a reflected light value of an optical sensor.
[0358] According to an embodiment of the present inven-
tion, the mobile device may acquire the information about
the contact state according to various methods.

[0359] For example, the mobile device may measure the
intensity of the pressure applied to the mobile device by
using a pressure sensor included in the mobile device. The
pressure sensor of the mobile device may be included in at
least one of at least one electrode included in the mobile
device. The mobile device may provide a notification mes-
sage to the object by determining whether the measured
pressure intensity or a variation in the pressure intensity is
a predetermined reference value. This corresponds to the
above-description, and thus a detailed description thereof
will be omitted.
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[0360] According to an embodiment of the present inven-
tion, the mobile device may measure a reflected light value
of at least one of the first surface and the second surface of
the object by using an optical sensor. The mobile device may
determine whether the measured reflected light value or a
variation in the reflected light value is equal to or greater
than a predetermined value. For example, when the mea-
sured reflected light value is equal to or greater than the
predetermined value, the mobile device may determine that
the object and the mobile device are not close to each other
within a predetermined distance. This corresponds to the
above-description, and thus a detailed description thereof
will be omitted.

[0361] According to an embodiment of the present inven-
tion, the mobile device may apply a current to the object by
using the electrodes included in the mobile device, may
measure the intensity of current received from the object via
the electrodes of the mobile device, and may compare the
measure current intensity with the intensity of current
applied via the electrodes. By determining whether the
measure current intensity is different from the intensity of
current applied via the electrodes by a predetermined inten-
sity or greater, the mobile device may determine whether the
contact state is good, and may provide a notification mes-
sage to the object. This corresponds to the above-descrip-
tion, and thus a detailed description thereof will be omitted.

[0362] According to an embodiment of the present inven-
tion, the critical value may denote a predetermined reference
value or a predetermined value.

[0363] In operation 2705, the mobile device may provide
different notification messages to the object by reflecting the
acquired impedance information and a result of the deter-
mination made as to whether the location information is
equal to or greater than the critical value.

[0364] According to an embodiment of the present inven-
tion, the different notification messages may denote notifi-
cation messages determined based on a result of a determi-
nation, and the notification message may denote a
notification message including the impedance information
or body fat information depending on the impedance infor-
mation or a notification message including contact correc-
tion information according to the result of the determination
made as to whether the location information is equal to or
greater than the critical value.

[0365] According to an embodiment of the present inven-
tion, the mobile device may measure an internal tempera-
ture, may determine an impedance correction value based on
the measured internal temperature, and may acquire cot-
rected impedance information, based on the determined
impedance correction value and the acquired impedance
information of the object. This corresponds to the descrip-
tion made with reference to FIGS. 1-25, and thus a repeated
description thereof will be omitted.

[0366] The mobile device may provide a notification mes-
sage including contact correction information to the object
by reflecting the corrected impedance information and the
result of the determination made as to whether the informa-
tion about the contact state is equal to or greater than the
critical value. In other words, the mobile device may deter-
mine a contact state between the mobile device and the
object, based on the information about the contact state, and
may provide a notification message including contact cor-
rection information based on a result of the determination.



US 2016/0324440 Al

[0367] According to an embodiment of the present inven-
tion, the mobile device may acquire not only the impedance
information but also change cycle information of the imped-
ance information, may compare the acquired change cycle
information with reference change cycle information, and
may provide a notification message including contact cor-
rection information to the object. As described above, by
comparing the change cycle information of the impedance
information with the reference change cycle information, the
mobile device may determine the contact state between the
object and the mobile device, and thus may provide a
notification message based on a result of the determination.
[0368] The mobile device may also acquire at least one of
humidity information and temperature information by using
a humidity sensor and a temperature sensor included in the
mobile device, and may provide a notification message
including action information to the object, based on the
acquired at least one of the humidity information and the
temperature information. This is the same as the description
made with reference to FIGS. 1-25, and thus a repeated
description thereof will be omitted.

[0369] FIG. 28 is a block diagram of a mobile device
according to an embodiment of the present invention.
[0370] A mobile device 100 according to an embodiment
of the present invention may include the controller 950, the
output unit 907, a communicator 2330, and a memory 2340.
[0371] According to an embodiment of the present inven-
tion, the controller 905 may acquire impedance information
of an object and location information of the mobile device
and may determine whether the location information of the
mobile device is equal to or greater than a critical value. The
controller 905 may acquire information about a contact state
and may determine whether the acquired information about
the contact state is equal to or greater than the critical value.
[0372] According to an embodiment of the present inven-
tion, the above-described determinations may mean deter-
mining where the mobile device is located and whether the
contact state of the mobile device is good, by comparing the
acquired location and the acquired information about the
contact state with predetermined reference values, respec-
tively.

[0373] According to an embodiment of the present inven-
tion, the output unit 907 may provide different notification
messages to the object by reflecting the acquired impedance
information and the results of the determinations made as to
whether the acquired information is equal to or greater than
the critical value. In other words, the output unit 907 may
provide a notification message including the impedance
information to the object, or may provide to the object a
notification message including posture correction informa-
tion or contact correction information based on the results of
the determinations.

[0374] According to an embodiment of the present inven-
tion, the output unit 907 may provide measured body fat
information based on the impedance information.

[0375] According to an embodiment of the present inven-
tion, the mobile device 100 may further include a sensor unit
(not shown).

[0376] According to an embodiment of the present inven-
tion, the mobile device 100 may measure an inclination with
respect to the ground by using an acceleration sensor, and
the controller 905 may determine whether the measured
inclination or a variation in the measured inclination is equal
to or greater than a predetermined value.
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[0377] According to an embodiment of the present inven-
tion, the mobile device 100 may measure an altitude of the
mobile device by using an altimeter, and the controller 905
may determine whether the measured inclination or a varia-
tion in the measured inclination is equal to or greater than a
predetermined value.

[0378] According to an embodiment of the present inven-
tion, the mobile device 100 may measure the intensity of
pressure applied to the mobile device by using a pressure
sensor, and the controller 905 may determine whether the
measured pressure intensity or a variation in the measured
pressure intensity is equal to or greater than a predetermined
value.

[0379] According to an embodiment of the present inven-
tion, the mobile device 100 may measure a reflected light
value of at least one of the first and second surfaces of the
object by using an optical sensor, and the controller 905 may
determine whether the measured reflected light value or a
variation in the reflected light value is equal to or greater
than a predetermined value.

[0380] The mobile device may also acquire humidity
information and temperature information by using a humid-
ity sensor and a temperature sensor included in the mobile
device, and the output unit 907 may provide a notification
message including action information to the object by
reflecting at least one of the humidity information and the
temperature information, the impedance information, and
the results of the determinations made as to whether the
acquired information is equal to or greater than the critical
value.

[0381] According to an embodiment of the present inven-
tion, the mobile device 100 may further include an audio
input unit and an audio output unit, and the controller 905
may measure a distance from a predetermined location by
using the audio input unit and the audio output unit and may
determine whether a variation in the measured distance is
equal to or greater than a predetermined value.

[0382] According to an embodiment of the present inven-
tion, the mobile device 100 may apply a current to the body
of the object by using electrodes included in the mobile
device, may measure the intensity of a current received from
the object, and may compare I the measured current inten-
sity with the intensity of the applied current to thereby
determine whether a difference between the two current
intensities is equal to or greater than a predetermined value.
Based on a result of the determination regarding the differ-
ence between current intensities, the mobile device may
provide a notification message including contact correction
information to the object.

[0383] According to an embodiment of the present inven-
tion, the controller 905 may further include a posture esti-
mator and a correction value determiner. The posture esti-
mator may estimate a posture of the object, based on the
location information of the mobile device, and the correction
value determiner may determine an impedance correction
value, based on the estimated posture of the object, an
internal temperature, and the like. This corresponds to the
above-description, and thus a detailed description thereof
will be omitted.

[0384] According to an embodiment of the present inven-
tion, the mobile device 100 may include the communicator
2330 and the memory 2340, and the communicator 2330 and
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the memory 2340 correspond to those described above with
reference to FIG. 23. Thus, detailed descriptions thereof will
be omitted.

[0385] An apparatus according to the present invention
may comprise a processor, a memory for storing program
data and executing it, a permanent storage unit such as a disk
drive, a communications port for handling communications
with external devices, and user interface devices, including
a touch panel, keys, buttons, etc. When software modules or
algorithms are involved, these software modules may be
stored as program instructions or computer readable codes
executable on a processor on a computer-readable recording
medium. Examples of the computer-readable recording
medium include magnetic storage media (e.g., read-only
memory (ROM), random-access memory (RAM), floppy
disks, hard disks, etc.), and optical recording media (e.g.,
CD-ROMs, or Digital Versatile Discs (DVDs)). The com-
puter-readable recording medium can also be distributed
over network coupled computer systems so that the com-
puter readable code is stored and executed in a distributive
manner. This media can be read by the computer, stored in
the memory, and executed by the processor.

[0386] All references, including publications, patent appli-
cations, and patents, cited herein are hereby incorporated by
reference to the same extent as if each reference were
individually and specifically indicated to be incorporated by
reference and were set forth in its entirety herein.

[0387] To promote understanding of one or more exem-
plary embodiments, reference has been made to the exem-
plary embodiments illustrated in the drawings, and specific
language has been used to describe these embodiments.
However, no limitation of the scope of the inventive concept
is intended by this specific language, and exemplary
embodiments should be construed to encompass all exem-
plary embodiments that would normally occur to one of
ordinary skill in the art.

[0388] Embodiments may be described in terms of func-
tional block components and various processing steps. Such
functional blocks may be realized by any number of hard-
ware and/or software components configured to perform the
specified functions. For example, embodiments may employ
various integrated circuit (IC) components, e.g., memory
elements, processing elements, logic elements, look-up
tables, and the like, which may carry out a variety of
functions under the control of one or more microprocessors
or other control devices. Similarly, where the elements are
implemented using software programming or software ele-
ments, the embodiments described herein may be imple-
mented with any programming or scripting language such as
C, C++, Java, assembler language, or the like, with the
various algorithms being implemented with any combina-
tion of data structures, objects, processes, routines or other
programming elements. Functional aspects may be imple-
mented in algorithms that are executed on one or more
processors. Furthermore, the embodiments described herein
could employ any number of conventional techniques for
electronics configuration, signal processing and/or control,
data processing and the like. The words “mechanism”,
“element”, “means”, and “configuration” are used broadly
and are not limited to mechanical or physical embodiments,
but can include software routines in conjunction with pro-
cessors, etc.

[0389] The particular implementations shown and
described herein are illustrative embodiments and are not
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intended to otherwise limit the scope of embodiments in any
way. For the sake of brevity. conventional electronics,
control systems, software development and other functional
aspects of the systems may not be described in detail.
Furthermore, the connecting lines, or connectors shown in
the various figures presented are intended to represent
exemplary functional relationships and/or physical or logi-
cal couplings between the various elements. It should be
noted that many alternative or additional functional relation-
ships, physical connections or logical connections may be
present in a practical apparatus. Moreover, no item or
component is essential to the practice of the inventive
concept unless the element is specifically described as
“essential” or “critical”.
[0390] The use of the terms “a” and “an” and “the” and
similar referents in the context of describing the present
invention (especially in the context of the following claims)
are to be construed to cover both the singular and the plural.
Furthermore, recitation of ranges of values herein are merely
intended to serve as a shorthand method of referring indi-
vidually to each separate value falling within the range,
unless otherwise indicated herein, and each separate value is
incorporated into the specification as if it were individually
recited herein. Also, the steps of all methods described
herein can be performed in any suitable order unless other-
wise indicated herein or otherwise clearly contradicted by
context. Embodiments of the present invention are not
limited to the described order of the operations. The use of
any and all examples, or exemplary language (e.g., “such
as”) provided herein, is intended merely to better illuminate
the inventive concept and does not pose a limitation on the
scope of the inventive concept unless otherwise claimed.
Numerous modifications and adaptations will be readily
apparent to one of ordinary skill in the art without departing
from the spirit and scope.
[0391] While the present invention has been particularly
shown and described with reference to exemplary embodi-
ments thereof, it will be understood that various changes in
form and details may be made therein without departing
from the spirit and scope of the following claims.
1. A method of providing information about a result of
measuring body fat by a mobile device, the method com-
prising:
acquiring impedance information of an object, wherein
the acquiring is performed by the mobile device;

acquiring location information of the mobile device and
determining whether the location information of the
mobile device is equal to or greater than a critical value;
and

providing different notification messages to the object

based on the impedance information and a result of the
determining of whether the location information of the
mobile device is equal to or greater than the critical
value.

2. The method of claim 1, wherein the acquiring of the
location information of the mobile device and the determin-
ing of whether the location information of the mobile device
is equal to or greater than the critical value comprises:

measuring an inclination between the mobile device and

ground by using an acceleration sensor of the mobile
device; and

determining whether the measured inclination or a varia-

tion in the measured inclination is equal to or greater
than a predetermined value.
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3. The method of claim 1, wherein the acquiring of the
location information of the mobile device and the determin-
ing of whether the location information of the mobile device
is equal to or greater than the critical value comprises:

measuring an altitude of the mobile device by using an

altimeter of the mobile device; and

determining whether the measured altitude or a variation

in the measured altitude is equal to or greater than a
predetermined value.

4. The method of claim 1, wherein the acquiring of the
location information of the mobile device and the determin-
ing of whether the location information of the mobile device
is equal to or greater than the critical value comprises:

measuring a distance from a predetermined location by

using an audio input unit and an audio output unit
included in the mobile device; and

determining whether a variation in the measured distance

is equal to or greater than a predetermined reference
value.

5. The method of claim 1, whetrein

the location information of the mobile device is deter-

mined based on sensor measurement information,

the method further comprising:

estimating a posture of the object;

determining an impedance correction value, based on
the estimated posture; and

acquiring corrected impedance information based on
the acquired impedance information and the imped-
ance correction value, and

the providing of the different notification messages to the

object based on the impedance information and the
result of the determining of whether the location infor-
mation of the mobile device is equal to or greater than
the critical value comprises providing a notification
message including posture correction information to
the object, based on the corrected impedance informa-
tion and the result of the determining of whether the
location information of the mobile device is equal to or
greater than the critical value.

6. The method of claim 1, further comprising:

measuring an internal temperature of the mobile device;

determining an impedance correction value, based on the
measured internal temperature; and

acquiring corrected impedance information based on the

acquired impedance information and the impedance
correction value,

wherein the providing of the different notification mes-

sages to the object based on the impedance information
and the result of the determining of whether the loca-
tion information of the mobile device is equal to or
greater than the critical value comprises providing a
notification message including posture correction infor-
mation to the object, based on the corrected impedance
information and the result of the determining of
whether the location information of the mobile device
is equal to or greater than the critical value.

7. The method of claim 1, wherein

the acquiring of the impedance information comprises:

acquiring variation information of the impedance infor-
mation; and
comparing the variation information of the impedance
information with reference variation information,
the providing of the different notification messages to the
object based on the impedance information and the

Nov. 10, 2016

result of the determining of whether the location infor-
mation of the mobile device is equal to or greater than
the critical value comprises providing a notification
message including posture correction information to
the object, based on a result of the comparing and the
result of the determining of whether the location infor-
mation of the mobile device is equal to or greater than
the critical value.
8. A method of providing information about a result of
measuring body fat by a mobile device, the method com-
prising:
acquiring impedance information of an object, wherein
the acquiring is performed by the mobile device;

acquiring information about a contact state of the mobile
device and determining whether the information about
the contact state of the mobile device is equal to or
greater than a critical value; and

providing different notification messages to the object

based on the information about the contact state of the
mobile device and a result of the determining of
whether the information about the contact state of the
mobile device is equal to or greater than the critical
value.

9. The method of claim 8, wherein the acquiring of the
information about the contact state of the mobile device and
the determining of whether the information about the contact
state of the mobile device is equal to or greater than the
critical value comprises:

measuring an intensity of pressure applied to the mobile

device by using a pressure sensor of the mobile device;
and

determining whether the measured pressure intensity or a

variation in the measured pressure intensity is equal to
or greater than a predetermined reference value.

10. The method of claim 8, wherein the acquiring of the
information about the contact state of the mobile device and
the determining of whether the information about the contact
state of the mobile device is equal to or greater than the
critical value comprises:

measuring a reflected light value of at least one of a first

surface and a second surface of the object by using an
optical sensor of the mobile device; and

determining whether the measured reflected light value or

a variation in the measured reflected light value is equal
to or greater than a predetermined value.

11. The method of claim 8, wherein the acquiring of the
information about the contact state of the mobile device and
the determining of whether the information about the contact
state of the mobile device is equal to or greater than the
critical value comprises:

applying a current to the object by using an electrode

included in the mobile device;
measuring an intensity of current received from the object
via the electrode included in the mobile device;

comparing the measured intensity of the current received
from the object with the intensity of the current applied
to the object via the electrode; and

determining whether a difference between the two current

intensities is equal to or greater than a predetermined
value.

12. The method of claim 8, further comprising:

measuring an internal temperature of the mobile device;

determining an impedance correction value, based on the
measured internal temperature; and



US 2016/0324440 Al

acquiring corrected impedance information based on the
acquired impedance information and the impedance
correction value,

wherein the providing of the different notification mes-
sages to the object based on the impedance information
and the result of the determining of whether the infor-
mation about the contact state of the mobile device is
equal to or greater than the critical value comprises
providing a notification message including contact cot-
rection information to the object, based on the cor-
rected impedance information and the result of the
determining of whether the information about the con-
tact state of the mobile device is equal to or greater than
the critical value.

13. The method of claim 8, wherein
the acquiring of the impedance information comprises:

acquiring change cycle information of the impedance
information; and

comparing the change cycle information of the imped-
ance information with reference change cycle infor-
mation, and

the providing of the different notification messages to the
object based on the impedance information and the
result of the determining of whether the information
about the contact state of the mobile device is equal to
or greater than the critical value comprises providing a
notification message including contact correction infor-
mation to the object, based on a result of the compari-
son and the result of the determining of whether the
information about the contact state of the mobile device
is equal to or greater than the critical value.

14. The method of claim 8, further comprising acquiring
at least one of humidity information and temperature infor-
mation by using at least one of a humidity sensor and a
temperature sensor included in the mobile device,

wherein the providing of the different notification mes-
sages to the object based on the impedance information
and the result of the determining of whether the infor-
mation about the contact state of the mobile device is
equal to or greater than the critical value comprises
providing a notification message including action infor-
mation to the object, by reflecting the at least one of the
humidity information and the temperature information,
the impedance information, and the result of the deter-
mining of whether the information about the contact
state of the mobile device is equal to or greater than the
critical value.

15. A mobile device comprising:

a controller configured to acquire impedance information
of an object, acquire location information of the mobile
device, and determine whether the location information
of the mobile device is equal to or greater than a critical
value; and

an output unit configured to provide different notification
messages to the object based on the impedance infor-
mation and a result of the determining of whether the
location information of the mobile device is equal to or
greater than the critical value.

16. The mobile device of claim 15, further comprising a
sensor unit configured to measure an inclination between the
mobile device and ground by using an acceleration sensor of
the mobile device,
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wherein the controller determines whether the inclination
measured by the sensor unit or a variation in the
measured inclination is equal to or greater than a
predetermined value.

17. The mobile device of claim 15, further comprising a
sensor unit configured to measure an altitude of the mobile
device by using an altimeter of the mobile device,

wherein the controller determines whether the altitude

measured by the sensor unit or a variation in the
measured altitude is equal to or greater than a prede-
termined value.

18. The mobile device of claim 15, further comprising an
audio input unit and an audio output unit,

wherein the controller measures a distance from a prede-

termined location by using the audio input unit and the
audio output unit and determines whether a variation in
the measured distance is equal to or greater than a
predetermined value.

19. The mobile device of claim 15, further comprising a
sensor unit configured to acquire sensor measurement infor-
mation, wherein the location information of the mobile
device is determined based on the sensor measurement
information,

wherein

the controller comprises: a posture estimator configured to

estimate a posture of the object, based on the acquired
location information of the mobile device; and a cor-
rection value determiner configured to determine an
impedance correction value based on the estimated
posture, and acquire corrected impedance information
based on the acquired impedance information and the
determined impedance correction value, and

the output unit provides a notification message including

posture correction information to the object, based on
the corrected impedance information and a result of the
determining of whether the location information of the
mobile device is equal to or greater than the critical
value.

20. The mobile device of claim 15, further comprising a
sensor unit configured to measure an internal temperature of
the mobile device,

wherein

the controller further comprises a correction value deter-

miner configured to determine an impedance correction
value based on the measured internal temperature,
the controller acquires corrected impedance information
based on the acquired impedance information and the
determined impedance correction value, and

the output unit provides a notification message including
posture correction information to the object, based on
the corrected impedance information and a result of the
determining of whether the location information of the
mobile device is equal to or greater than the critical
value.

21. The mobile device of claim 15, wherein

the controller acquires variation information of the imped-
ance information and compares the acquired variation
information of the impedance information with refer-
ence variation information, and

the output unit provides a notification message including
posture correction information to the object, based on
a result of the comparison and the result of the deter-
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mining of whether the location information of the
mobile device is equal to or greater than the critical
value.

22. A mobile device comprising:

a controller configured to acquire impedance information
of an object, acquire information about a contact state
of the mobile device, and determine whether the infor-
mation about the contact state of the mobile device is
equal to or greater than a critical value; and

an output unit configured to provide different notification
messages 1o the object based on the impedance infor-
mation and a result of the determining of whether the
information about the contact state of the mobile device
is equal to or greater than the critical value.

23. The mobile device of claim 22, further comprising a
sensor unit configured to measure an intensity of pressure
applied to the mobile device by using a pressure sensor of
the mobile device,

wherein the controller determines whether the pressure
intensity measured by the sensor unit or a variation in
the measured pressure intensity is equal to or greater
than a predetermined value.

24. The mobile device of claim 22, further comprising a
sensor unit configured to measure a reflected light value of
at least one of a first surface and a second surface of the
object by using an optical sensor of the mobile device,

wherein the controller determines whether the reflected
light value measured by the sensor unit or a variation in
the measured reflected light value is equal to or greater
than a predetermined value.

25. The mobile device of claim 22, wherein the controller
applies a current to a body of the object by using an electrode
included in the mobile device, measures an intensity of a
current received from the object, compares the measured
intensity of the current received from the object with the
intensity of the current applied via the electrode, and deter-
mines whether a difference between the two current inten-
sities is equal to or greater than a predetermined value.

26. The mobile device of claim 22, further comprising a
sensor unit configured to measure an internal temperature of
the mobile device,
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wherein the controller further comprises a correction
value determiner configured to determine an imped-
ance correction value based on the measured internal
temperature,

the controller acquires corrected impedance information

based on the acquired impedance information and the
determined impedance correction value, and

the output unit provides a notification message including

contact correction information to the object, based on
the corrected impedance information and a result of the
determining of whether the information about the con-
tact state of the mobile device is equal to or greater than
the critical value.

27. The mobile device of claim 22, wherein

the controller acquires change cycle information of the

impedance information and compares the acquired
change cycle information of the impedance information
with reference change cycle information, and

the output unit provides a notification message including

contact correction information to the object, based on a
result of the comparing and the result of the determin-
ing of whether the information about the contact state
of the mobile device is equal to or greater than the
critical value.

28. The mobile device of claim 22, further comprising a
sensor unit configured to acquire at least one of humidity
information and temperature information by using at least
one of a humidity sensor and a temperature sensor of the
mobile device,

wherein the output unit provides a notification message

including action information to the object, based on the
at least one of the humidity information and the tem-
perature information, the impedance information, and
the result of the determining of whether the information
about the contact state of the mobile device is equal to
or greater than the critical value.

29. A non-transitory computer-readable recording
medium having recorded thereon a computer program,
which, when executed by a computer, performs the method
of one of claims 1-14.
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