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(7) ABSTRACT

A wearable mobile device and a method of detecting a
biosignal with a wearable mobile device are provided. A
method of detecting a biosignal with a wearable mobile
device involves determining whether a wearable mobile
device is closely attached to a user; and providing a biosig-
nal-based service in response to the wearable mobile device
being determined to be closely attached to the user.
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WEARABLE MOBILE DEVICE AND
METHOD OF MEASURING BIOLOGICAL
SIGNAL WITH THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION(S)

[0001] This application is a continuation of U.S. patent
application Ser. No. 14/304,366, filed on Jun. 13, 2014,
which claims the benefit under 35 USC 119(a) of Korean
Patent Application No. 10-2013-0144550 filed on Nov. 26,
2013, in the Korean Intellectual Property Office, the entire
disclosure of which is incorporated herein by reference for

all purposes.

BACKGROUND

[0002] 1. Field

[0003] The following description relates to a wearable
mobile device and a method of detecting a biosignal with a
wearable mobile device.

[0004] 2. Description of Related Art

[0005] The widespread use of smart mobile terminals is
resulting in the development of new forms of wearable
mobile devices as well as diversification of such devices.
[0006] Some wearable mobile devices are equipped not
only with a function of displaying information about a
mobile terminal, but also with a function of detecting a
biological signal from a user to monitor the health condi-
tions of the user. Wearable mobile devices that measure
biosignals are implemented in various configurations. For
example, one type of such devices is a watch-type device
that may monitor a heart rate of the user wearing the device
using a photoplethysmography (PPG) sensor.

[0007] To detect a biological signal from the body of the
user, a sensor in a watch-type device needs to be attached
close to the skin of the user. However, to achieve the close
contact between the sensor and the skin, the device may be
positioned unnecessarily and excessively tight around the
skin. Accordingly, a user wearing such a wearable mobile
device may feel that his or her wrist or body part wearing the
device is constricted by the device.

[0008] Furthermore, the constriction experienced by the
user may intensify due to the fact that the wearable mobile
device is closely attached to the skin at all times, even when
the device is not detecting the biological signals from the
user. Accordingly, it is desirable to produce a wearable
mobile device that accurately detects biological signals
while providing comfort to the user.

SUMMARY

[0009] This Summary is provided to introduce a selection
of concepts in a simplified form that are further described
below in the Detailed Description. This Summary is not
intended to identify key features or essential features of the
claimed subject matter, nor is it intended to be used as an aid
in determining the scope of the claimed subject matter.
[0010] Inone general aspect, there is provided a method of
measuring a biosignal, the method comprising determining
whether a wearable mobile device is closely attached to a
user, and providing a biosignal-based service in response to
the wearable mobile device being determined to be closely
attached to the user.

[0011] The providing may involve executing a program
for sensing a biosignal from the user or a program that uses
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the sensed biosignal, and providing a result from the
executed program as the biosignal-based service.

[0012] The determining may involve measuring a range or
a position at which the wearable mobile device contacts the
user, and determining that the wearable mobile device is
closely attached to the user in response to the measured
range satisfying a predetermined standard value or in
response to the measured position corresponding to a pre-
determined skin area of the user.

[0013] In another general aspect, there is provided a
method of using a wearable mobile device, the method
involving attaching a bracelet comprising a sensor to an user,
determining whether the sensor is closely attached to the
user based on a movement of the bracelet during attachment
to the user, and sensing the biosignal from the user by
activating the sensor in response to a determination that the
sensor is closely attached to the user.

[0014] The determining may involve placing an analog
front end of the sensor in contact with a body of the user, and
determining that the bracelet is closely attached to the user
in response to the analog front end being not in a leadoff
state.

[0015] The determining may involve sending a microcur-
rent to a body of the user through the analog front end of the
sensor, and determining that the bracelet is closely attached
to the user in response to an impedance measured based on
a return of the sent microcurrent satisfying a predetermined
value.

[0016] In the general aspect of the method, the bracelet
may further include an additional sensor for determining
whether the bracelet is closely attached to the user, and the
determining may involve determining that the bracelet is
closely attached to the user in response to the additional
sensor entering an operating state based on a body position
at which the bracelet is attached to the user.

[0017] The sensing may involve identifying an activated
sensor based on a body position at which the bracelet is
closely attached to the user, and sensing the biosignal by the
identified sensor.

[0018] The general aspect of the method may further
include, in response to determining that the bracelet is
closely attached to the user, executing a program associated
with the biosignal or adjusting a system environment to be
a predetermined value.

[0019] The general aspect of the method may further
include outputting a result of the determining of whether the
bracelet is closely attached to the user.

[0020] In another general aspect, a wearable mobile
device includes a bracelet configured to be attached to a user
by surrounding a body of the user, a determiner configured
to determine whether the bracelet is closely attached to the
user based on a movement of the bracelet during attachment
to the user, and a sensor unit including sensors configured to
sense a biosignal from the user subsequent to activation in
response to the determiner determining that the bracelet is
closely attached to the user.

[0021] An analog front end in the sensors may be in
contact with the body of the user, and the determiner may be
configured to determine that the bracelet is closely attached
to the user in response to the analog front end being not in
a leadoff state.

[0022] The analog front end in the sensors may be con-
figured to send a microcurrent to the body of the user, and
the determiner may be configured to determine that the
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bracelet is closely attached to the user in response to an
impedance measured based on a return of the sent micro-
current satisfying a predetermined value.

[0023] The bracelet may further include an additional
sensor for determining whether the bracelet is closely
attached to the user, and the determiner may be configured
to determine that the bracelet is closely attached to the user
based on a body position at which the bracelet is attached to
the user in response to the additional sensor entering an
operating state.

[0024] The sensor unit may be configured to identify an
activated sensor based on a body position at which the
bracelet is closely attached to the user and sense the bio-
signal by the identified sensor.

[0025] The general aspect of the device may further
include a controller configured to, in response to the bracelet
being determined to be closely attached to the user, execute
a program associated with the biosignal or adjust a system
environment to be a predetermined value.

[0026] The general aspect of the device may further
include an output unit configured to output a result of the
determining of whether the bracelet is closely attached to the
user.

[0027] In a general aspect, a wearable mobile device
includes a band portion configured to detachably attach the
wearable mobile device to a user, the band portion compris-
ing a sensing surface configured to contact a skin of the user,
a processor configured to determine a contact state of the
sensing surface and the skin as at least one of: a close contact
state and a loose state, and a sensor unit comprising a
biosignal sensor configured to sense a biosignal via the skin
in response to the processor determining that the sensing
surface is in a close contact state.

[0028] The sensor unit may be configured to inactivate the
biosignal sensor in response to the processor determining
that the sensing surface is in a loose state.

[0029] The general aspect of the wearable mobile device
may further include a contact detecting sensor disposed on
the band portion, and the contact detecting sensor may be
configured to detect a signal used by the processor to
determine the contact state of the sensing surface with the
skin of the user.

[0030] Other features and aspects will be apparent from
the following detailed description, the drawings, and the
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] FIG. 1A is a diagram illustrating an example of a
wearable mobile device.

[0032] FIG. 1B is a diagram illustrating another example
of a wearable mobile device.

[0033] FIG. 2 is a diagram illustrating a configuration of
an example of a wearable mobile device.

[0034] FIGS. 3A and 3B are diagrams illustrating
examples of methods of determining whether a sensor is
closely attached to a user.

[0035] FIG. 4 is a flowchart illustrating an example of a
method of a wearable mobile device selectively using bio-
signals.

[0036] Throughout the drawings and the detailed descrip-
tion, unless otherwise described or provided, the same
drawing reference numerals will be understood to refer to
the same elements, features, and structures. The drawings
may not be to scale, and the relative size, proportions, and
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depiction of elements in the drawings may be exaggerated
for clarity, illustration, and convenience.

DETAILED DESCRIPTION

[0037] The following detailed description is provided to
assist the reader in gaining a comprehensive understanding
of the methods, apparatuses, and/or systems described
herein. However, various changes, modifications, and
equivalents of the systems, apparatuses and/or methods
described herein will be apparent to one of ordinary skill in
the art. The progression of processing steps and/or opera-
tions described is an example; however, the sequence of
and/or operations is not limited to that set forth herein and
may be changed as is known in the art, with the exception
of steps and/or operations necessarily occurring in a certain
order. Also, descriptions of functions and constructions that
are well known to one of ordinary skill in the art may be
omitted for increased clarity and conciseness.

[0038] The features described herein may be embodied in
different forms, and are not to be construed as being limited
to the examples described herein. Rather, the examples
described herein have been provided so that this disclosure
will be thorough and complete, and will convey the full
scope of the disclosure to one of ordinary skill in the art.

[0039] To accurately detect a signal from the body of the
user, a sensor of a wearable mobile device needs to be
positioned close to the skin. However, having a mobile
device tightly attached to a body part may cause uncom-
fortable feeling of constriction. Further, having the wearable
mobile device attached closely to the skin even when the
biological signals are not being detected may make it
undesirable for the user to wear the mobile device at all
times.

[0040] An improved wearable mobile device that allows a
close attachment to the skin while biosignals are detected,
and allows a loose attachment while biosignals are not
detected may improve the user experience. Further, the
displayed content of the wearable mobile device may be
further controlled based on whether the biological signals
are being detected or whether the mobile device is in a close
contact to detect the biological signals, so that unnecessary
information does not take up the limited display space.

[0041] A sensor unit described herein refers to a sensor or
a set of sensors that may be attached to an object such as a
body part of a user or a target, and detects a signal generated
from the object. The detected signal may include an elec-
trocardiogram (ECG), a photoplethysmogram (PPG), an
impedance, an electromyogram (EMQ), or other biological
signal associated with the user. The sensor or the set of
sensors included in the sensor unit may refer to a PPG
sensor, an EMG sensor, and the like that may be used to
monitor the contraction and relaxation of muscles or may
sense various types of biosignals. In addition to such sen-
sors, the sensor unit may include an additional sensor such
as, for example, a temperature sensor, a force sensor, and an
illuminance sensor, that may be used to determine whether
a wearable mobile device is closely attached to the user.
When the wearable mobile device is closely attached to the
user, the wearable mobile device may be referred to as being
in a close contact state. When the wearable mobile device is
determined to be not closely attached even though the
mobile device is attached to the user, the wearable mobile
device may be determined to be in a loose state.
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[0042] Abracelet may include the sensor unit that includes
the sensor or the set of sensors. The bracelet may be
detachably attached to a human body. The bracelet may be
implemented in a variety of different format. For example,
the bracelet may have the format of a ring-shaped structure
that may be attached to a user by allowing a hand of the user
to pass through the ring-shaped structure to position the
ring-shaped structure around the wrist of the user. In another
example, the bracelet may have a semi-ring shape to be
attached by allowing the wrist to pass through an open
portion of a ring. In another example, the bracelet may have
a hinge shape to allow the wrist to pass through a ring by
opening a portion of the ring and closing the opened portion
of the ring after the wrist is positioned in the ring.

[0043] For example, when a ring-shaped bracelet is
attached to an arm, which is the target object, the sensor unit
disposed in the bracelet may be used to detect a biosignal
generated from an arm muscle. In detecting a biosignal, the
sensor unit may detect the biosignal generated from the arm
muscle when the bracelet moves towards a forearm having
arelatively greater circumference and thereby, being closely
attached to the arm.

[0044] Conversely, the sensor unit may suspend the detec-
tion of a biosignal in response to the bracelet moving
towards the wrist having a relatively small circumference
and thereby, being loosely attached to the arm. Thus, the
sensor unit may selectively detect the biosignal based on
whether the bracelet is closely attached to the user or loosely
attached to the user.

[0045] A wearable mobile device described herein may
provide a biosignal-based service by activating the sensor
unit and allowing the sensor unit to sense a biosignal when
the bracelet is determined to be closely attached to the user.

[0046] The wearable mobile device may provide the bio-
signal-based service in response to a simple action of the
user closely attaching the bracelet to the body part without
requiring an additional operation from the user. For
example, the user may use his or her hand to bring the sensor
region of the bracelet in firm contact with the skin under-
neath. Based on the pressure, the wearable mobile device
may activate the sensor unit, without pushing any button or
manipulating any object in the digital display screen. Thus,
convenience may be further improved.

[0047] FIGS. 1A and 1B are diagrams illustrating
examples of wearable mobile devices 100 and 110.

[0048] Referring to FIGS. 1A and 1B, a wearable mobile
device 100 of FIG. 1A and a wearable mobile device 110 of
FIG. 1B are implemented in a form of a bracelet or a wrist
watch that may be worn around a body part of a user to be
attached to the user.

[0049] The wearable mobile devices 100 and 110 may
include band portions 102 and 112 configured to attach the
wearable mobile devices 100 and 110 to a body part such as
a wrist, sensor units 104 and 114 configured to detect a
biosignal of the user via from the body part, and display
units 106 and 116 configured to provide visual user interface
regarding a biosignal-based service to the user. The display
units 106 and 116 may be configured to display time or
provide other services to the user in addition to providing a
biosignal-based service. Referring to FIG. 1B, the wearable
mobile device 110 may include a gap 118 at which a portion
of a ring that forms the bracelet is open. The gap 118 may
allows a user to insert his or her wrist into the ring.
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[0050] The band portions 102 and 112 may attach the
wearable mobile devices 100 and 110 to the user by sur-
rounding the body part of the user. The band portions 102
and 112 of the bracelet may include the sensor units 104 and
114 and the display units 106 and 116, respectively, and
obtain a biosignal and provide necessary information while
attached to the user.

[0051] In an example, the band portions 102 and 112 may
be composed of a hard material. Thus, exteriors of the
bracelets may not be easily deformed by an external force.
When mounted on a wrist of the user, for example, the space
between the wrist and the band portions 102 and 112 may
form a gap and allow the bracelet to loosely attach to the
wrist. In an example, the band portions 102 and 112 may not
permanently tighten the body of the user due to an elastic
property of the band portions 102 and 112. Accordingly, a
period of time during which the band portions 102 and 112
are closely attached to the user and a period of time during
which the band portions 102 and 112 are loosely attached to
the user may be classified in accordance with a service
desired by the user.

[0052] In another example, the band portions 102 and 112
may be formed of a flexible material having elasticity, and
selectively detect a biosignal from the user based on a
transformation of the band portions 102 and 112 induced by
the elasticity. The band portions 102 and 112 may be
classified, based on a range or a position at which the band
portions 102 and 112 are attached to the user, the period of
time during which the band portions 102 and 112 are closely
attached to the user to allow the sensors 104 and 114 to
detect a biosignal and the period of time during which the
band portions 102 and 112 are loosely attached to the user
to disallow detection of a biosignal by the sensors 104 and
114.

[0053] For example, when the band portions 102 and 112
are mounted on a wrist of a user, the wearable mobile
devices 100 and 110 may determine that the band portions
102 and 112 are not closely attached to the user. Conversely,
when the band portions 102 and 112 are attached to the user
is a forearm having a relatively greater circumference than
the wrist, the wearable mobile devices 100 and 110 may
determine that band portions 102 and 112 are closely
attached to the user. Also, when the range in which the band
portions 102 and 112 are attached to the user exceeds a
predetermined standard value, despite the user to which the
band portions 102 and 112 are attached being the wrist, the
wearable mobile devices 100 and 110 may determine that
the band portions 102 and 112 are closely attached to the
user.

[0054] Referring to FIG. 1A, the band portion 102 may be
implemented in a shape of a ring to be attached to the use by
allowing the hand of the user to pass through the ring.
Referring to FIG. 1B, the band portion 112 may be imple-
mented in a shape of a semi-ring including the gap 118. The
band portion 112 may further include a hinge (now shown)
that may allow the bracelet to be attached to the wrist by
closing the opened portion of the ring after the wrist passes
through the gap 118.

[0055] The sensor units 104 and 114 may include at least
one sensor that may detect various types of biosignals from
the user. The sensor units 104 and 114 may obtain the
biosignals from the user through the sensor during the
bracelets being closely attached to the user. The biosignals
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detected by the sensor units 104 and 114 may include an
ECG, a PPG, an impedance, an EMG, and the like.

[0056] The display units 106 and 116 may provide a visual
biosignal-based service generated in associated with the
detected biosignals.

[0057] For example, when the biosignals detected by the
sensor units 104 and 114 are associated with heart rates,
information on the heart rates at which a most amount of
weight may be lost by aerobic exercise may be fed back to
the displays 106 and 116 and displayed as the biosignal-
based service.

[0058] For another example, when the biosignals detected
by the sensor units 104 and 114 are associated with the
EMG, the displays 106 and 116 may execute, as the biosig-
nal-based service, a program for controlling peripheral
devices by a movement, for example, a hand gesture, of the
user.

[0059] For still another example, when the biosignals
detected by the sensor units 104 and 114 are associated with
the impedance, information on a calculated amount of body
fat may be fed back to the display units 106 and 116 and
displayed as the biosignal-based service.

[0060] The detecting of the biosignals and the providing of
the biosignal-based service may be performed when the
sensor units 104 and 114 are closely attached to the user.
[0061] However, when the sensor units 104 and 114 are
not closely attached to the user, the detecting of the biosig-
nals is suspended, and the display units 106 and 116 may
provide a service to communicate with a connected terminal,
for example, displaying information on a smartphone, or a
service that is not directly related to the biosignals.

[0062] The wearable mobile devices 100 and 110 may
further include an accelerometer that may monitor a quantity
of utilization of the wearable mobile devices 100 and 110.
The display units 106 and 116 may visually provide the
monitored quantity of utilization when the sensor units 104
and 114 and the band portions 102 and 112 of the bracelet
are not closely attached to the user.

[0063] The wearable mobile devices 100 and 110 may
detect a biosignal by allowing the sensor units 104 and 114
to be closely attached to the user exclusively when the
detection of the biosignal is necessary. Also, the wearable
mobile devices 100 and 110 may selectively measure heart
rates during an exercise period, measure an EMG to control
a home electronic appliance by a gesture, or measure an
impedance to authenticate the user.

[0064] Thus, the wearable mobile devices 100 and 110
may be closely worn on skin of the user when detection of
a biosignal is required, and be loosely worn when detection
of the biosignal is not required.

[0065] The wearable mobile devices 100 and 110 may
determine whether the band portions 102 and 112 are closely
attached to the user. In one example, the wearable mobile
devices 100 and 110 may determine whether the portion of
the band including the sensor units 104 and 114 are con-
tacting the skin or pressed against the skin of the user. The
wearable mobile devices 100 and 110 may determine
whether a biosignal is to be measured based on a degree of
contact between the sensor units 104 and 114 and the skin of
the user.

[0066] In an example, to determine whether the band
portions 102 and 112 are closely attached to the user, the
wearable mobile devices 100 and 110 may measure a
numerical range in which the wearable mobile devices 100
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and 110 are in contact with the user, and determine that the
sensor units 104 and 114 are closely attached to the user
when the measured numerical range satisfies a predeter-
mined standard value. The wearable mobile devices 100 and
110 may recognize whether the bracelets are closely
attached to the user based on the numerical range in which
the wearable mobile devices 100 and 110 are in contact with
the user. For example, when the range in which the wearable
mobile devices 100 and 110 are in contact with the user is
a greater than or equal to 95% of an internal area of the ring
form, the wearable mobile devices 100 and 110 may deter-
mine that the band portions 102 and 112 are closely attached
to the user.

[0067] In another example, the wearable mobile devices
100 and 110 may measure a position at which the wearable
mobile devices 100 and 110 are in contact with the user, and
may determine that the band portions 102 and 112 of the
bracelets are closely attached to the user in response to the
measured position corresponds to a predetermined skin area
of the user. The wearable mobile devices 100 and 110 may
recognize a degree of contact with the user based on the
position at which the wearable mobile devices 100 and 110
are in contact with the user. For example, when the wearable
mobile devices 100 and 110 are attached to a wrist of the
user and move towards a forearm having a relatively greater
circumference than the wrist, and are positioned on the
forearm, the wearable mobile devices 100 and 110 may
determine that the band portions 102 and 112 are closely
attached to the user. The position of the wearable mobile
devices 100 and 110 on the user may be measured by an
additional sensor that may be included in the band portions
102 and 112. A more detailed description will be provided
hereinafter.

[0068] In response to a determination that the wearable
mobile devices are closely attached to the user, the wearable
mobile devices 100 and 110 may provide the biosignal-
based service. The wearable mobile devices 100 and 110
may activate the sensor units 104 and 114 after the band
portions 102 and 112 are determined to be closely attached
to the user, and may provide the biosignal-based service
using a biosignal obtained through the sensor units 104 and
114 being activated.

[0069] For example, the band portions 102 and 112 are
closely attached to the user, the wearable mobile devices 100
and 110 may activate a PPG sensor to measure heart rates,
and may provide an exercise management service associated
with the heart rates as the biosignal-based service.

[0070] For another example, in response to the band
portions 102 and 112 being closely attached to the user, the
wearable mobile devices 100 and 110 may activate an EMG
sensor to measure a biosignal associated with a movement of
the user, and may provide a gesture-based control service for
a home appliance as the biosignal-based service.

[0071] For still another example, when the band portions
102 and 112 are closely attached to the user, the wearable
mobile devices 100 and 110 may activate an EMG sensor to
measure an impedance, and may provide an individual
authentication service associated with the impedance as the
biosignal-based service.

[0072] To provide the biosignal-based service, the wear-
able mobile devices 100 and 110 may execute a program for
detecting a biosignal from the user or a program using the
detected biosignal, and may provide a result output by the
executed program as the biosignal-based service.
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[0073] Based on the close contact with the user, the
wearable mobile devices 100 and 110 may automatically
execute a predetermined program associated with the bio-
signal, and may provide a result of the measurement of the
biosignal and information about the result based on the
execution of the program.

[0074] Inanexample, the band portions 102 and 112 of the
wearable mobile devices 100 and 110 may be composed of
a hard material that may not be easily deformed by an
external force and thus, the user may not need to intention-
ally adjust a length of the band portions 102 and 112. The
wearable mobile devices 100 and 110 may refer to a general
fact that a forearm may be thicker than a wrist and the wrist
may be thinner than the forearm, and may allow the user to
raise the wearable mobile devices 100 and 110 towards the
forearm when in need of detecting a biosignal and to lower
the wearable mobile devices 100 and 110 towards the wrist
when not in need of detecting the biosignal. Accordingly, the
user may conveniently change wearability of the wearable
mobile devices 100 and 110.

[0075] Also, the wearable mobile devices 100 and 110
may independently determine whether the wearable mobile
devices 100 and 110 are closely attached to an arm of the
user and determine whether to provide the biosignal-based
service based on the determination. Accordingly, the wear-
able mobile devices 100 and 110 may increase a level of
convenience by allowing the user to use the service without
requiring an additional operation from the user.

[0076] FIG. 2 is a diagram illustrating an example of a
configuration of a wearable mobile device 200.

[0077] Referring to FIG. 2. the wearable mobile device
200 includes a bracelet having a band portion 210, a
determiner 220, and a sensor unit 230. Also, the wearable
mobile device 200 further includes a controller 240 and an
output unit 250. The determiner 220 may operate on a
processor.

[0078] The band portion 210 may detachably attach the
wearable mobile device 200 to an user 205 by surrounding
the user 205. The wearable mobile device 200 may be
mounted on the user 205 through the band portion 210 of the
bracelet.

[0079] The band portion 210 may include the sensor unit
230 in which at least one sensor 232 may be disposed at
regular intervals. The sensor 232 of the wearable mobile
device 200 may be positioned such that, when the band
portion 210 is attached to the user, the sensor 232 affixed in
the sensor unit 230 exposes a sensing surface to contact the
user 205. The sensing surface refers a surface that may be in
contact with the user 205 and may directly sense a biosignal
generated from the user 205. The sensor 232 may be
disposed on the sensing surface. For example, the sensing
surface may sense a broad range of biosignals such as a
bioelectrical/biomagnetic signal, bioimpedance signal, and a
biodynamical signal of the user 205.

[0080] The band portion 210 of the bracelet may be
initially attached to a wrist of a user and may be subse-
quently attached to a forearm of the user so that the sensing
surface on which the sensing unit 230 is disposed is closely
attached to the skin of the forearm by moving towards the
forearm to acquire a biosignal-based service based on an
intention of the user. In response to a determination that the
sensor unit 230 is closely attached to the user 205, the sensor
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unit 230 may collect biosignals from all ranges of muscles
of the forearm, which may be the user 205, through the
sensor 232.

[0081] The determiner 220 may determine whether the
band portion 210 is closely attached to the user 205 based on
a movement of the bracelet during attachment to the user.
The determiner 220 may verify a degree of contact between
the bracelet and the user 205 and may arrange an environ-
ment in which the biosignal-based service is selectively
provided based on the verified degree of contact.

[0082] The determiner 220 may measure a range or a
position at which the bracelet is attached to the user 205, and
may determine that the bracelet is closely attached to the
user 205 in response to the measured range satisfying a
predetermined standard value or the measured position
corresponding to a predetermined skin area of the user 205.
[0083] Also, the determiner 220 may determine whether
the bracelet is closely attached to the user 205 through an
analog front end of the sensor 232 that may be disposed in
contact with the user 205. The analog front end may indicate
a front electrode and a rear electrode of the sensor 232 that
may be responsible for detection.

[0084] In response to the analog front end not being in a
leadoff state, the determiner 220 may determine that the
wearable mobile device 200 is closely attached to the user
205. The determiner 220 may determine whether the wear-
able mobile device 200 is closely attached to the user 205 by
verifying the leadoff state in which the wearable mobile
device 200 has a modest degree of separation from the user
205 and the analog front end is not able to optimally collect
signals from the user 205. For example, at a point in time
when the analog front end is placed into contact with the
user 205, the analog front end may send a signal to the user
205. When the analog front end receives a return of the
signal from the user 205, the determiner 220 may determine
that the analog front end is in an actual contact with the user
205 and not in the leadoff state; thus, the determiner 220 may
determine that the wearable mobile device 200 is closely
attached to the user 205.

[0085] The determiner 220 may determine whether the
wearable mobile device 200 is closely attached to the user
205 based on a microcurrent sent from the analog front end
to the user 205. When an impedance measured based on a
return of the sent microcurrent satisfies a predetermined
value, the determiner 220 may determine that the wearable
mobile device 200 is closely attached to the user 205. For
example, when the analog front end sends the microcurrent
to the user 205 at a point in time when the analog front end
is placed into contact with the user 205, the determiner 220
may calculate the impedance based on the microcurrent
returning from the user 205, and may determine that the
wearable mobile device 200 is closely attached to the user
205 by identifying that the calculated impedance exceeds the
predetermined value, for example, 100 milliohms (m€).
[0086] The determiner 220 may determine whether the
wearable mobile device 200 is closely attached to the user
205 using an additional sensor 234 that may be additionally
included in the band portion 210. The additional sensor 234
may include a temperature sensor used to sense a tempera-
ture emitted from the user 205, a force sensor used to sense
a pressure applied by the user 205, an illuminance sensor
used to detect brightness in the user 205 based on a degree
of contact, and the like. The additional sensor 234 may be
one or more sensors used to determine a degree of contact
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apart from the detection of the biological signals used to
provide the biosignal-based service.

[0087] When the additional sensor 234 enters an operating
state based on a position at which the band portion 210 of
bracelet is attached to the user 205, the determiner 220 may
determine that the sensor unit 230 is closely attached to the
user 205. For example, the force sensor of the additional
sensor 234 may detect an increasing pressure from the user
205 based on a change in the position of the band portion
210 moving from a wrist to a forearm, and the determiner
220 may recognize the operating state of the force sensor.
Accordingly, the determiner 220 may determine that the
sensor unit 230 is closely attached to the user 205.

[0088] The determining of whether the sensor unit 230 is
closely attached to the user 205 by the determiner 220 will
be further described with reference to FIGS. 3A and 3B.
[0089] FIGS. 3A and 3B are diagrams illustrating
examples of determining whether a bracelet is closely
attached to an object.

[0090] Referring to FIG. 3A, an electrode 340 may be
verified to be in a direct contact with the user 330 through
leadoff detection 314 in an analog front end 312 of a sensor
310 or impedance measurement 316.

[0091] The electrode 340 may be used along with another
electrode 340 that may obtain a biosignal from the object
330. Also, the electrode 340 may be used for the leadoff
detection 314 or the impedance measurement 316 by obtain-
ing a signal or a microcurrent form the user 330.

[0092] The electrode 340 may operate by classifying a
point in time at which the leadoff’ detection 312 or the
impedance measurement 316 is performed and a point in
time at which a biosignal is obtained. The electrode 340 may
be used to determine whether the bracelet is in contact with
the user 330 by performing the leadoff detection 312 or the
impedance measurement 316 using a relatively small
amount of power prior to provision of the biosignal-based
service. Also, the electrode 340 may be used to obtain the
biosignal from the user 330 using a relatively greater amount
of power after the bracelet is determined to be in contact
with the user 330.

[0093] In an example of performing the leadoff detection
314, an analog front end 312 may send a signal to the user
330 through a front electrode of the electrode 340. In the
event that the signal returns to a rear electrode of the
electrode 340 via the user 330, the electrode 340 may be
estimated to be in a lead-on state in which the electrode 340
is in a direct contact with the user 330. In response to the
electrode 340 being estimated to be in a lead-on state, the
determiner 220 may determine that the bracelet is closely
attached to the user 330 and allow the electrode 340 to
obtain the biosignal; thus, a wearable mobile device may
establish a condition under which a biosignal-based service
may be provided.

[0094] Conversely, in the event that the signal sent from
the front electrode of the electrode 340 does not return to the
rear electrode of the electrode 340 after a predetermined
period of time elapses, the electrode 340 may be estimated
to be in a lead-off state in which the electrode 340 is not in
contact with the user 330. The determiner 220 may deter-
mine that the bracelet is not closely attached to the user 330
and may allow a service unrelated to the biosignal to be
provided to the user.

[0095] In another example of performing the leadoff
detection 314, the determiner 220 may analyze a waveform
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of a biosignal obtained through the electrode 340 of the
analog front end 312, and determine whether the electrode
340 is in an exact contact with the user 330 or separated from
the user 330. For example, in the event that a curve of the
waveform of the biosignal changes drastically at an arbitrary
point in time, the determiner 220 may determine. at a
software level, that the electrode 340 is in the lead-off state
in which the electrode 340 is separated from the user 330.
[0096] Also, in an example of performing the impedance
measurement 316, the analog front end 312 may send a
microcurrent to the user 330 through the electrode 340 and
receive a return of the microcurrent from the user 330.
Subsequently, the determiner 220 may calculate an imped-
ance with respect to the user 330 based on the returned
microcurrent, and may compare the calculated impedance to
a predetermined value. In the event that the calculated
impedance exceeds the predetermined value as a result of
the comparison, the determiner 220 may determine that the
sensor 310 is closely attached to the user 330 and may allow
the electrode 340 to obtain the biosignal; thus, the wearable
mobile device may prepare an environment in which the
biosignal-based service is provided.

[0097] Conversely, in response to a determination that the
calculated impedance does not satisfy the predetermined
value as a result of the comparison, the determiner 220 may
determine that the bracelet is not closely attached to the user
330 and may allow a service unrelated to the biosignal to be
provided.

[0098] FIG. 3B is a diagram illustrating an example of a
method of determining whether a bracelet is closely attached
to the user 330 by an additional sensor 320.

[0099] Referring to FIG. 3B, the additional sensor 320
may be additionally included in the bracelet for detecting
whether a biosignal detection sensor is closely attached to
the user 330. The additional sensor 320 may include a force
sensor 322, a temperature sensor 324, and an illuminance
sensor 326.

[0100] The force sensor 322 may detect changes in pres-
sure from the user 33 based on a position at which the
bracelet is attached to the user 330 and may estimate
whether the bracelet is closely attached to the user 330. For
example, in the event that the force sensor 322 detects an
increase in pressure “SW_ON” and an operating state of the
force sensor 322 is recognized, the determiner 220 may
estimate that the position at which the bracelet is attached to
the user 330 changes from a wrist to a forearm and deter-
mine that the bracelet is closely attached to the user 330.
Conversely, in the event that the force sensor 322 detects a
decrease in pressure “SW_OFF” and the operating state of
the force sensor 322 is not recognized, the determiner 220
may estimate that the position at which the bracelet is
attached to the user 330 changes from the forearm to the
wrist and determine that the bracelet is loosely attached to
the user 330.

[0101] The temperature sensor 324 may detect changes in
temperature emitted from the user 330 based on the position
at which the bracelet is attached to the user 330 and estimate
whether the bracelet is closely attached to the user 330. For
example, when the temperature sensor 324 detects an
increase in temperature “SW_ON” to be greater than or
equal to a threshold temperature, for example, 31° C.
indicating a temperature of skin, and an operating state of
the temperature sensor 324 is recognized, the determiner 220
may estimate that the position at which the bracelet is
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attached to the user 330 moves towards the forearm having
a relatively greater circumference and determine that the
bracelet is closely attached to the user 330. Conversely,
when the temperature sensor 324 detects a decrease in
temperature “SW_OFF” to be less than the threshold tem-
perature and the operating state of the temperature sensor
324 is not recognized, the determiner 220 may estimate that
the position at which the bracelet is attached to the user 330
moves towards the wrist having a relatively smaller circum-
ference and determine that the bracelet is loosely attached to
the user 330.

[0102] Similarly, the illuminance sensor 326 may detect
changes in brightness in the user 330 based on a degree of
contact between the bracelet and the user 330 and estimate
whether the bracelet is closely attached to the user 330. For
example, when the illuminance sensor 326 detects a
decrease in brightness “SW_ON” to be less than a threshold
illuminance, for example, 10 lux (Ix) indicating an illumi-
nance of skin, and an operating state of the illuminance
sensor 326 is recognized, the determiner 220 may estimate
that the position at which the bracelet is attached to the user
330 moves towards the forearm from the wrist and deter-
mine that the bracelet is closely attached to the user 330.
Conversely, when the illuminance sensor 326 detects an
increase in illuminance “SW_OFF” to be greater than or
equal to the threshold illuminance and the operating state of
the illuminance sensor 326 is not recognized, the determiner
220 may estimate that the position at which the bracelet is
attached to the user 330 moves towards the wrist from the
forearm and determine that the bracelet is loosely attached
to the user 330.

[0103] Thus, the determiner 220 may determine whether
the bracelet is closely attached to the user 330 in conjunction
with the operating state of the additional sensor 320.
[0104] Referring back to FIG. 2, when the sensor unit 230
includes the sensor 232 and is determined to be closely
attached to the user 205, the sensor unit 230 may be
activated and detect a biosignal from the user 205. The
sensor unit 230 may be in contact with the user 205 and
monitor a biosignal generated by the user 205.

[0105] The user 205 may indicate a muscle of an organism
from which a biosignal is required to be measured, for
example, a wrist muscle and a forearm muscle.

[0106] The sensor unit 230 may include the sensor 232, for
example, an ECG sensor, a PPG sensor, an impedance
sensor, an EMG sensor, an iris recognition sensor, and a
fingerprint recognition sensor, that may collect signals from
the user 205. Thus, the sensor unit 230 may detect various
biosignals generated from the muscle using the sensor 232.
[0107] The biosignals may include, for example, a bio-
electric/biomagnetic signal, a bioimpedance signal, a bio-
mechanical signal, and the like that may be generated from
the muscle.

[0108] Also, the sensor unit 230 may detect a gesture
performed in association with the user 205 based on a
pattern of a detected biosignal. For example, the sensor unit
230 may distinguish a difference in the pattern of the
detected biosignal and differently recognize a gesture of
clenching a first and a gesture of folding a finger.

[0109] To detect the biosignals, the sensor unit 230 may
identify an activated sensor of the sensor 232 based on a
position at which the wearable mobile device 200 is closely
attached to the user 205 and detect the biosignals using the
identified sensor. For example, when the wearable mobile
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device 200 is determined to be closely attached to an upper
arm, the sensor unit 230 may activate a biometric sensor of
the sensor 232 and perform an individual user authentica-
tion. Also, when the wearable mobile device 200 is deter-
mined to be closely attached to a lower arm, the sensor unit
230 may activate an EMG sensor of the sensor 232 and
obtain an EMG signal to recognize a gesture of the user.
Similarly, when the wearable mobile device 200 is deter-
mined to be closely attached to a wrist, the sensor unit 230
may activate a PPG sensor and measure heart rates of the
user.

[0110] The wearable mobile device 200 may selectively
provide a biosignal-based service by determining whether
the wearable mobile device 200 is closely attached to the
user 205.

[0111] To perform the foregoing, the wearable mobile
device 200 may further include the controller 240.

[0112] When the wearable mobile device 200 is deter-
mined to be closely attached to the user 205, the controller
240 may execute a program associated with the biosignals or
adjust a system environment to be a predetermined value.
The controller 240 may automatically execute a program for
detecting the biosignals from the user 205 or a predeter-
mined program using the detected biosignals.

[0113] Forexample, when the wearable mobile device 200
is determined to be closely attached to the user 205, the
controller 240 may automatically change a configuration of
the wearable mobile device 200 to which the biosignal-
based service is provided.

[0114] Also, when the wearable mobile device 200 is
closely attached to the user 205, the controller 240 may
automatically execute an application for analyzing the bio-
signals detected through the activated sensor unit 230 or
automatically terminate an application without having a
direct connection to the biosignals.

[0115] When the wearable mobile device 200 is not
closely attached to the user 205, the controller 240 may
control the executed program to be suspended or restore the
adjusted system environment to be an original value. Also,
when the wearable mobile device 200 is not closely attached
to the user 205, the controller 240 may control the sensor
unit 230 to be inactivated and to suspend the detection of the
biosignals.

[0116] The wearable mobile device 200 may further
include the output unit 250 that may output a result of the
determining of whether the wearable mobile device 200 is
closely attached to the user 205.

[0117] When the wearable mobile device 200 is closely
attached to the user 205, the output unit 250 may provide, as
the biosignal-based service, the result output by the program
associated with the biosignals and automatically executed.
When the wearable mobile device 200 is closely attached to
the user 205, the output unit 250 may provide a result of
detecting the biosignals and information about the execution
of the program.

[0118] Forexample, when the wearable mobile device 200
is closely attached to the user 205, the output unit 250 may
output, as the biosignal-based service, an exercise manage-
ment service associated with heart rates measured by the
PPG sensor.

[0119] For another example, the output unit 250 may
output, as the biosignal-based service, a gesture control
service for a home appliance using the biosignals based on
a movement of the user 205.
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[0120] For still another example, the output unit 250 may
output, as the biosignal-based service, an individual authen-
tication service associated with the impedance measured by
the EMG sensor.

[0121] Also, when the wearable mobile device 200 is
closely attached to the user 205, the output unit 250 may
output feedback indicating an ability to detect a biosignal
through one of vision, vibration, and sound. Conversely,
when the wearable mobile device 200 is not closely attached
to the user 205, the output unit 250 may output feedback
indicating an inability to detect a biosignal through one of
vision, vibration, and sound.

[0122] The wearable mobile device 200 may automati-
cally provide a suitable service associated with a biosignal
by allowing the user to simply determine whether the band
portion 210 of the bracelet is to be loosely or tightly attached
to the forearm. Accordingly, the wearable mobile device 200
may provide a high level of convenience to the user.
[0123] When the user loosely attaches the band portion
210 of the bracelet, the wearable mobile device 200 may
automatically cease detection of a biosignal using the sensor
unit 230. Accordingly, the wearable mobile device 200 may
adequately control use of a large amount of power that may
be consumed due to a conventional method of permanently
detecting a biosignal.

[0124] An operation of the wearable mobile device 200
will be further described hereinafter.

[0125] FIG. 4 is a flowchart illustrating an example of a
method of using the wearable mobile device 200 of FIG. 2
to selectively detect a biosignal.

[0126] In 410, the band portion 210 of the wearable
mobile device 200 is attached to the user 205 by surrounding
a body part of the user 205. Operation 410 may allow the
wearable mobile device 200 to be worn by the user 205, a
target to be measured, using the bracelet 210.

[0127] The bracelet 210 may include the at least one
sensor 232 that may be disposed at regular intervals in the
sensor unit 230. When the bracelet 210 is being attached to
the user 205, the sensor 232 in the sensor unit 230 may be
fixed to allow a sensing surface to be in contact with the user
205. The sensing surface may refer to a surface on which the
sensor 232 that may directly detect a biosignal generated
from the user 205 while being in direct contact with the user
205 are disposed. For example, the wearable mobile device
200 may detect a wide range of biosignals, for example, a
bioelectric/biomagnetic signal, a bioimpedance signal, and a
biodynamical signal, in association with the user 205
through the sensor unit 230.

[0128] The band portion 210 may be initially attached to
a wrist of a user, and move towards a forearm of the user to
acquire a biosignal-based service based on an intention of
the user, so that the sensing surface on which the sensor unit
230 is disposed may be closely attached to skin of the
forearm. When the wearable mobile device 200 is deter-
mined to be closely attached to the body of the user 205, the
sensor unit 230 may collect biosignals through the sensor
232 of the sensing unit 230 from all ranges of a forearm
muscle, which may be the body part of the user 205 to which
the wearable mobile device 200 is attached.

[0129] In 420, the wearable mobile device 200 may deter-
mine whether the wearable mobile device 200 is closely
attached to the user 205 based on a movement of the
wearable mobile device 200 during attachment of the wear-
able mobile device 200 to the user 205. Operation 420 may
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be a process of preparing an environment in which the
biosignal-based service is selectively provided after a degree
of contact between the sensor unit 250 on the band portion
210 and the user 205 is verified.

[0130] In 420, the wearable mobile device 200 may mea-
sure a range or a position at which the band portion 210 of
the bracelet is in contact with the user 205, and may
determine that the sensor unit 250 of the band portion 210
is closely attached to the user 205 in response to the
measured range satisfying a predetermined standard value or
the measured position corresponding to a predetermined
skin area in the user 205.

[0131] In an example, the wearable mobile device 200
may determine whether the band portion 210 of the bracelet
is closely attached to the user 205 through an analog front
end of the sensor 232 that may be in contact with the user
205. The analog front end may indicate a front electrode and
a rear electrode of the sensor 232 that may be responsible for
detection.

[0132] When the analog front end is not in a leadoff state,
the wearable mobile device 200 may determine that the band
portion 210 is closely attached to the user 205. The wearable
mobile device 200 may determine that the wearable mobile
device 200 is closely attached to the user 205 by verifying
the leadoff state in which the wearable maobile device 200 is
slightly separated from the user 205 and the analog front end
is not able to optimally collect signals. For example, the
analog front end may send a signal to the user 205 at a point
in time when the wearable mobile device 200 is attached to
the user 205. When the analog front end receives a return of
the signal from the user 205, the wearable mobile device 200
may determine that the analog front end is in an actual
contact with the user 205 and not in the leadoff state.
Simultaneously, the wearable mobile device 200 may deter-
mine that the wearable mobile device 200 is closely attached
to the user 205.

[0133] In another example, the wearable mobile device
200 may determine whether wearable mobile device 200 is
closely attached to the user 205 using a microcurrent sent
from the analog front end to the user 205. When an imped-
ance measured based on the return of the sent microcurrent
satisfies a predetermined value, the wearable mobile device
200 may determined that the wearable mobile device 200 is
closely attached to the user 205. For example, in response to
the microcurrent sent from the analog front end to the user
205 at a point in time when the analog front end is placed
into contact with the user 205, the wearable mobile device
200 may calculate the impedance based on the microcurrent
returned from the user 205, and determine that the wearable
mobile device 200 is closely attached to the user 205 by
identifying that the calculated impedance exceeds the pre-
determined standard value, for example, 100 m<Q.

[0134] In still another example, the wearable mobile
device 200 may determine that wearable mobile device 200
is closely attached to the user 205 using the additional sensor
234 that may be additionally included in the band portion
210 of the wearable mobile device 200. The additional
sensor 234 may include a temperature sensor used to detect
a temperature emitted from the user 205, a force sensor used
to detect pressure applied by the user 205, an illuminance
sensor used to detect brightness in the user 205 based on a
degree of contact, and the like.

[0135] When the additional sensor 234 enters an operating
state, the wearable mobile device 200 may determine that
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wearable mobile device 200 is closely attached to the user
205, based on a position at which the wearable mobile
device 200 is attached to the user 205. For example, when
the position of the wearable mobile device 200 moves from
the wrist to the forearm, the force sensor of the additional
sensor 234 may detect an increase in pressure from the user
205, and the wearable mobile device 200 determine that the
wearable mobile device 200 is closely attached to the user
205 by recognizing the operating state of the force sensor.
[0136] In 430, when the wearable mobile device 200 is
determined to be closely attached to the user in operation
420 (in a YES direction), the wearable mobile device 200
activates the sensor 232 in the sensor unit 230 and detects a
biosignal from the user 205. Operation 430 may be a process
of monitoring a biosignal generated from the user 205
during attachment of the wearable mobile device 200 to the
user 205.

[0137] The user 205 may indicate a muscle of an organism
from which a biosignal is required to be detected, for
example, a wrist muscle and a forearm muscle.

[0138] The sensor unit 230 may include the sensor 232
such as an ECG sensor, a PPG sensor, an impedance sensor,
an EMG sensor, an iris recognition sensor, and a fingerprint
recognition sensor, and the like, and detect various biosig-
nals generated from the muscle using the sensor 232.
[0139] The biosignals may include a bioelectric/biomag-
netic signal, a bioimpedance signal, a biomechanical signals,
and the like, generated from the muscle.

[0140] Also, the wearable mobile device 200 may detect a
gesture associated with the user 205 based on a pattern of a
detected biosignal through the sensor unit 230. For example,
the wearable mobile device 200 may distinguish a difference
in the pattern of the detected biosignal, and differently detect
a gesture of clenching a first by the user or a gesture of
folding a finger.

[0141] To detect a biosignal, the wearable mobile device
200 may identify an activated sensor among the sensor 232
based on a position at which the wearable mobile device 200
is closely attached to the user 205, and detect the biosignal
using the identified sensor. For example, when the wearable
mobile device 200 is determined to be closely attached to an
upper arm, the wearable mobile device 200 may activate a
biometric sensor of the sensor 232 and perform an individual
user authentication. Also, when the wearable mobile device
200 is determined to be closely attached to a lower arm, the
wearable mobile device 200 may activate an EMG sensor of
the sensor 232 and obtain an EMG signal to recognize a
gesture by the user. Similarly, when the wearable mobile
device 200 is determined to be closely attached to a wrist,
the wearable mobile device 200 may activate a PPG sensor
of the sensor 232 and measure heart rates of the user.
[0142] In 440, the wearable mobile device 200 provides a
selective biosignal-based service when the wearable mobile
device 200 is determined to be closely attached to the user
205.

[0143] In 440, the wearable mobile device 200 executes a
program associated with the biosignal or adjusts a system
environment to be a predetermined value. The wearable
mobile device 200 may automatically execute a program for
detecting a biosignal from the user 205 or a predetermined
program using the detected biosignal.

[0144] Forexample, when the wearable mobile device 200
is determined to be closely attached to the user 205, the
wearable mobile device 200 may automatically change a
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configuration of the wearable mobile device 200 to be a
configuration in which the biosignal-based service is pro-
vided.

[0145] Also, when the wearable mobile device 200 is
determined to be closely attached to the user 205, the
wearable mobile device 200 may automatically execute an
application for analyzing the biosignal detected through the
activated sensor of the sensor 232 in the sensor unit 230 or
automatically terminate an application that may not be
directly related to the biosignal.

[0146] Further, the wearable mobile device 200 may out-
put a result of the determining of whether the wearable
mobile device 200 is closely attached to the user 205. The
wearable mobile device 200 may provide, as the biosignal-
based service, a result output by the program associated with
the biosignal that may be automatically executed based on
the result of the determining.

[0147] For example, the wearable mobile device 200 may
output, as the biosignal-based service, an exercise manage-
ment service associated with heart rates measured by the
PPG sensor based on the result of the determining.

[0148] For another example, the wearable mobile device
200 may output, as the biosignal-based service, a gesture
control service for a home appliance using a biosignal based
on a movement of the user 205.

[0149] For still another example, the wearable mobile
device 200 may output, as the biosignal-based service, an
individual authentication service associated with an imped-
ance to be measured by the EMG sensor.

[0150] Also, when the wearable mobile device 200 is
closely attached to the user 205, the wearable mobile device
200 may output feedback indicating an ability to measure a
biosignal through one of vision, vibration, and sound. Con-
versely, when the wearable mobile device 200 is not closely
attached to the user 205, the output unit 250 of the wearable
mobile device 200 may output feedback indicating an inabil-
ity to measure the biosignal through one of vision, vibration,
and sound.

[0151] In 450, when the wearable mobile device 200 is
determined not to be closely attached to the user 205 in
operation 420 (in a NO direction), the wearable mobile
device 200 may provide a service unrelated to a biosignal.
Operation 450 may be a process of providing a communi-
cation service with a connected terminal or a service that
may not be directly related to the biosignal.

[0152] Forexample, when the wearable mobile device 200
is not closely attached to the user 205, the wearable mobile
device 200 may provide visual information about a quantity
of terminal utilization that may be verified by an acceler-
ometer.

[0153] Also, when the wearable mobile device 200 is not
closely attached to the user 205, the wearable mobile device
200 may control the executed program to stop or restore the
adjusted system environment to be an original value, as the
biosignal-based service in operation 440.

[0154] When the wearable mobile device 200 is not
closely attached to the user 205, the wearable mobile device
200 may control the sensor 232 in the sensor unit 230 to be
in an inactivated state and to cease detection of a biosignal.
[0155] The wearable mobile device 200 may automati-
cally provide, to a user, a suitable service associated with a
biosignal of the user by allowing the user to simply deter-
mine whether the wearable mobile device 200 is to be
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loosely attached to a wrist or tightly attached to a forearm
and thus, a high level of convenience may be provided to the
user.

[0156] When the user loosely attaches the wearable
mobile device 200, the wearable mobile device 200 may
automatically stop allowing the sensor unit 230 to measure
a biosignal. Thus, the wearable mobile device 200 may
adequately control use of a vast amount of power consumed
for permanent measurement of biosignals in conventional
usage.

[0157] The units described herein may be implemented
using hardware components and software components. For
example, the hardware components may include micro-
phones, amplifiers, band-pass filters, audio to digital con-
vertors, and processing devices. A processing device may be
implemented using one or more general-purpose or special
purpose computers, such as, for example, a processor, a
controller and an arithmetic logic unit, a digital signal
processor, a microcomputer, a field programmable array, a
programmable logic unit, a microprocessor or any other
device capable of responding to and executing instructions
in a defined manner. The processing device may run an
operating system (OS) and one or more software applica-
tions that run on the OS. The processing device also may
access, store, manipulate, process, and create data in
response to execution of the software. For purpose of
simplicity, the description of a processing device is used as
singular; however, one skilled in the art will appreciated that
a processing device may include multiple processing ele-
ments and multiple types of processing elements. For
example, a processing device may include multiple proces-
sors or a processor and a controller. In addition, different
processing configurations are possible, such a parallel pro-
Cessors.

[0158] The software may include a computer program, a
piece of code, an instruction, or some combination thereof,
to independently or collectively instruct or configure the
processing device to operate as desired. Software and data
may be embodied permanently or temporarily in any type of
machine, component, physical or virtual equipment, com-
puter storage medium or device, or in a propagated signal
wave capable of providing instructions or data to or being
interpreted by the processing device. The software also may
be distributed over network coupled computer systems so
that the software is stored and executed in a distributed
fashion. The software and data may be stored by one or more
non-transitory computer readable recording mediums. The
non-transitory computer readable recording medium may
include any data storage device that can store data which can
be thereafter read by a computer system or processing
device. Examples of the non-transitory computer readable
recording medium include read-only memory (ROM), ran-
dom-access memory (RAM), CD-ROMs, magnetic tapes,
floppy disks, optical data storage devices. Also, functional
programs, codes, and code segments that accomplish the
examples disclosed herein can be easily construed by pro-
grammers skilled in the art to which the examples pertain
based on and using the flow diagrams and block diagrams of
the figures and their corresponding descriptions as provided
herein.

[0159] As a non-exhaustive illustration only, a terminal or
device described herein may refer to mobile devices such as
a cellular phone, a personal digital assistant (PDA), a digital
camera, a portable game console, and an MP3 player, a
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portable/personal multimedia player (PMP), a handheld
e-book, a portable laptop PC, a global positioning system
(GPS) navigation, a tablet, a sensor, and devices such as a
desktop PC, a high definition television (HDTV), an optical
disc player, a setup box, a home appliance, and the like that
are capable of wireless communication or network commu-
nication consistent with that which is disclosed herein.
[0160] While this disclosure includes specific examples, it
will be apparent to one of ordinary skill in the art that various
changes in form and details may be made in these examples
without departing from the spirit and scope of the claims and
their equivalents. The examples described herein are to be
considered in a descriptive sense only, and not for purposes
of limitation. Descriptions of features or aspects in each
example are to be considered as being applicable to similar
features or aspects in other examples. Suitable results may
be achieved if the described techniques are performed in a
different order, and/or if components in a described system,
architecture, device, or circuit are combined in a different
manner and/or replaced or supplemented by other compo-
nents or their equivalents. Therefore, the scope of the
disclosure is defined not by the detailed description, but by
the claims and their equivalents, and all variations within the
scope of the claims and their equivalents are to be construed
as being included in the disclosure.
What is claimed is:
1. A method of measuring a biosignal, the method com-
prising:
measuring a proximity, a body information, or a biometric
information such as a skin, blood flow, and heart rate;
determining whether an attached wearable mobile device
is closely attached to a user or loosely attached to the
user based on the measured proximity, body informa-
tion, or biometric information; and
providing a first service in response to the wearable
mobile device being determined to be closely attached
to the user and providing a second service to the user
in response to the wearable mobile device being deter-
mined to be loosely attached to the user.
2. The method of claim 1, further comprising:
measuring a range or a position at which the wearable
mobile device contacts the user;
determining that the wearable mobile device is closely
attached to the user in response to the measured range
satisfying a standard value or in response to the mea-
sured position corresponding to a skin area of the user;
and
determining that the wearable mobile device is loosely
attached to the user when the wearable mobile device
is located at a wrist area of the user, and
wherein the standard value and the skin area of the user
correspond to the wearable mobile device being posi-
tioned at a skin area of the user that has a greater
circumference than a wrist area of the user.
3. The method of claim 1, further comprising:
providing a biosignal-based service in response to the
wearable mobile device being determined to be mea-
suring a range ot a position at which the wearable
mobile device contacts the user.
4. The method of claim 1, wherein the providing of the
first service further comprises:
executing a program for measuring a biosignal from the
user or a program that uses a measured biosignal; and
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providing a result from the executed program as the first
service.

5. A wearable mobile device method, the method com-

prising:

measuring a proximity, a body information, or a biometric
information such as a skin, blood flow, and heart rate;

determining whether a bracelet, as a wearable mobile
device, is closely attached to a user or loosely attached
to the user based on the proximity, the body informa-
tion, or the biometric information; and

sensing a biosignal from the user by activating a sensor,
configured to sense the biosignal from the user, of the
bracelet in response to the bracelet being determined to
be closely attached to the user.

6. The method of claim 5, further comprising;

measuring a range or a position at which the bracelet
contacts the user; and

determining that the bracelet is closely attached to the
user in response to the measured range satisfying a
standard value or in response to the measured position
corresponding to a skin area of the user; and

determining that the bracelet is loosely attached to the
user when the bracelet is located at a wrist area of the
user, and

wherein the standard value and the skin area of the user
correspond to the wearable mobile device being posi-
tioned at a skin area of the user that has a greater
circumference than a wrist area of the user.

7. The method of claim 5, further comprising:

determining that the bracelet is closely attached to the
user in response to an analog front end of the sensor
being in a lead-on state and determining that the
bracelet is loosely attached to the user in response to the
analog front end of the sensor being in a lead-off state,
the analog front end of the sensor being arranged in the
bracelet so that the lead-on state indicates that the
sensor is in contact with a body portion of the user
sufficient to sense the biosignal and the lead-off’ state
indicates that that the sensor is not in contact with the
body portion sufficient to sense the biosignal.

8. The method of claim 5, further comprising:

sending a microcurrent to the user through an analog front
end of the sensor; and

determining that the bracelet is closely attached to the
user in response to an impedance measured based on a
return of the sent microcurrent satisfying the standard
value and determining that the bracelet is loosely
attached to the user in response to the measured imped-
ance not satisfying the standard value.
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9. The method of claim 5, further comprising:

determining that the bracelet is closely attached to the
user in response to an additional sensor of the bracelet,
for determining whether the bracelet is closely attached
or loosely attached to the user, entering an operating
state based on a body position at which the bracelet is
attached to the user.

10. The method of claim 5, further comprising:

identifying which sensors of the bracelet to activate to
sense respective biosignals based on a positioning of
the bracelet while the bracelet is attached to the user;
and

sensing the respective biosignals.

11. The method of claim 5, further comprising:

in response to determining that the bracelet is closely
attached to the user, executing a program associated
with the biosignal or adjusting a system environment to
be a predetermined value; and

in response to determining that the bracelet is loosely
attached to the user, deactivating the sensor.

12. The method of claim 5, further comprising:

outputting a result of the determining of whether the
bracelet is closely or loosely attached to the user.

13. The method of claim 5, further comprising;

providing a first service to the user in response to the
bracelet being determined to be closely attached to the
user and providing only second services to the user in
response to the bracelet being determined to be loosely
attached to the user.

14. The method of claim 12, further comprising;

deactivating the sensor in response to the bracelet being
determined to be loosely attached to the user.

15. A wearable mobile device, comprising:

a bracelet, as the wearable mobile device, configured to be
attached to a user by at least partially surrounding a
body portion of the user;

a determiner configured to measure a proximity, a body
information, or a biometric information such as a skin,
blood flow, and heart rate, and to determine whether the
bracelet is closely attached to the user or loosely
attached to the user based on the proximity, the body
information, or the biometric information; and

a sensor unit comprising a sensor configured to sense a
biosignal from the user subsequent to activation of the
sensor in response to the determiner determining that
the bracelet is closely attached to the user.
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