US 20130310656A1

a9y United States

12) Patent Application Publication

(10) Pub. No.: US 2013/0310656 A1

Lim et al. 43) Pub. Date: Nov. 21, 2013
(54) MOBILE TERVIINAL WITH HEALTH CARE AG1B 5/11 (2006.01)
FUNCTION AND METHOD OF AGIB 5/0402 (2006.01)
CONTROLLING THE MOBILE TERMINAL (52) US.CL
CPC v AGIB 5/6898 (2013.01); AG61B 5/746

(71)  Applicants:Gukchan Lim, Seoul (KR); Seonghyok
Kim, Seoul (KR); Hyunghoon Oh,
Seoul (KR); Jeunguk Ha, Seoul (KR);
Seehyung Lee, Seoul (KR)

(72) Inventors: Gukchan Lim, Seoul (KR); Seonghyok
Kim, Seoul (KR); Hyunghoon Oh,
Seoul (KR); Jeunguk Ha, Seoul (KR);
Seehyung Lee, Seoul (KR)

(21)  Appl. No.: 13/799,102

(2013.01); A61B 5/7282 (2013.01); A61B

5/742 (2013.01); A61B 5/1112 (2013.01);

A61B 5/7203 (2013.01); A61B 5/0402

(2013.01); A61B 5/0082 (2013.01); A61B

5/0205 (2013.01); A61B 5/14542 (2013.01)

USPC ... 600/301; 600/300; 600/476; 600/509;
600/479; 600/508; 600/364

(57) ABSTRACT

The present invention relates to a mobile terminal with a
health care function and a method of controlling the mobile

(22) Filed: Mar. 13, 2013 terminal. An embodiment of the present invention relates to a
mobile terminal with a health care function. The mobile ter-
(30) Foreign Application Priority Data minal includes a sensing unit that senses a living body signal
from a user and information on user’s surroundings when
May 21,2012 (KR) oo 10-2012-0053828 performing the health care function, a controller that gener-
May 21,2012 (KR) oo 10-2012-0053829 ates a numerically-valued living body information using the
living body signal, sets a reference range of numerical values
Publication Classification using the information on the user’s surroundings and gener-
ates alerting information depending on whether or not a
(51) Imt.ClL numerical value of the living body information falls into the
A61B 5/00 (2006.01) reference range of numerical values, and a display unit that
A61B 5/145 (2006.01) displays the alerting information under the control of the
A61B 5/0205 (2006.01) controller.
/ 200
210 200
| | 220
21
|| LOCATION
r MATION MODULE
| LIVING BODY SIGNAL [NFCR
SENSING MODULE
Pla--—  BCH SENSOR | ’4‘%30
211b — DATBASE |
| PPGSENSOR |
201 -~ LGHT EMITIING UNIT || 2240
| |
| |
ALY ’“‘—H LIGHT RECEIVING UNITl i CONTROLLER -—{ DISPLAY UNIT I
|

12

|

SURRQUNDINGS INFORMATION
SENSING MODULE

?12a—~— PRESSURE SENSOR |
12— TEMPERATURE SENSOR |
22—+ HUMIDITY SENSOR |

R60

|

| MEASUREMENT UNTT |

270

i
' DETECTION UNT |




Patent Application Publication

110

|

L

WIRELESS COMMUNICATION UNIT

N —

BROADCAST RECEIVING
MODULE

11e——

MOBILE COMMUNICATION
MODULE

N3——

WIRELESS INTERNET
MODULE

14—

SHORT-RANGE
COMMUNICATION MODULE

15—

LOCATION INFORAMTION
MODULE

A/V INPUT UNIT

121——

CAMERA

128

MICROPHONE

130——

Nov. 21,2013 Sheet 1 of 19

F1G. 1

190

POWER SUPPLY
UNIT

180

|

CONTROLLER

-| MULTIMEDIA

MODULE

USER INPUT UNIT

L

SENSING UNIT

11—

PROXIMITY SENSOR

r—=—f "1

US 2013/0310656 A1

INTERFACE UNIT

— 170

100
130

OUTPUT UNIT

DISPLAY UNIT H—151

AUDIO OUTPUT | {_152
|| | MODULE

ALARM UNIT  |-—153

HAPTIC MODULE |-—154
L 181

MEMORY 160



Patent Application Publication  Nov. 21,2013 Sheet 2 of 19 US 2013/0310656 A1

FIG. 2A




Patent Application Publication  Nov. 21,2013 Sheet 3 of 19 US 2013/0310656 A1

/200
210 250
l | 220
r - 71
| 21t |
| | [ TOCATION
e BODY SN INFORMATION NODULE
SENSING MODULE
Alla-——  ECH SENSOR 2{30
At - DATABASE
| PPGSINSOR | |
2111 ~~H LIGHT EMITTING UNIT | 2)40
| -
2112~~~ LIGHT RECEIVING UNTT || CONTROLLER f—{  DISPLAY UNIT
2112 2260
| SURROUNDINGS INFORMATION
SENSING MODULE — MEASUREMENT UNIT
212a——  PRESSURE SENSOR |
212h—— TEMPERATURE SENSOR | | | 2)70
2oc—|  HUMIDITY SENSOR — DETECTION UNIT
Mste—— |
L e




Patent Application Publication  Nov. 21,2013 Sheet 4 of 19 US 2013/0310656 A1

FliG. 4

{ START )

S110 — EXECUTE HEALTH CARE APPLICATION

S1R0—— DETECT LIVING BODY SIGNAL DETECT SURROUNDINGS |—— s140
INFORMATION

GENERATE NUMERICALLY-VALUED
S130 — SET REFERNCE RANGE (— 5150
LIVING BODY INFORMATION OF VALUES
|
5160

IS VALUE OF
LIVING BODY INFORMATION
WITHIN REFERNCE RANGE
OF VALUES ?

NO

S170—  OUTPUT ALERTING INFORMATION

@D




Patent Application Publication  Nov. 21,2013 Sheet 5 of 19 US 2013/0310656 A1

FI1G. S

( START )

310 — OBTAIN LOCATION INFORAMTION

STORE LOCATION INFORMATION AND LIVING BODY
309)— INFORMATION, SURROUNDINGS INFORMATION AND

ALERTING INFORMATION IN DATABASE IN
ASSOCIATION WITH ONE ANOTHER

GENERATE INFORMATION ON EXPECTED DEGREE
OF HAZARD REIATING TO HEALTH STATE ON THE
BASIS OF DISTRICT USING STATISTICAL DATA
RELATING TO INFORMATION STORED IN DATABASE

Se30—

END



Patent Application Publication  Nov. 21,2013 Sheet 6 of 19 US 2013/0310656 A1

FIG. 6A
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FIG. 9A
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MOBILE TERMINAL WITH HEALTH CARE
FUNCTION AND METHOD OF
CONTROLLING THE MOBILE TERMINAL

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] Pursuant to 35 U.S.C. §119(a), this application
claims the benefit of earlier filing date and right of priority to
Korean Applications No. 10-2012-0053828 and No.
10-2012-0053829, both filed on May 21, 2012, the contents
of which is incorporated by reference herein in its entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a mobile terminal
and more particularly to a mobile terminal with a function of
sensing a living body signal and a health care function, and a
method of controlling the mobile terminal.

[0004] 2. Description of the Conventional Art

[0005] Terminals can be divided into mobile/portable tet-
minals and stationary terminals according to their mobility.
The portable terminals can be divided into handheld terminals
and vehicle mount terminals according to whether a user
directly carries his or her terminal.

[0006] As suchamobileterminal becomes multifunctional,
the mobile terminal can be allowed to capture still images or
moving images, play music or video files, play games, receive
broadcast, etc., so as to be implemented as an integrated
multimedia player. In order to support and enhance such
functions of the terminal, it can be considered to improve
configuration and/or software of the terminal.

[0007] With the help of these improvements, a health care
function is provided that is able to be performed in the mobile
terminal. The user may check and manage his/her health state
through the use of the health care function. However, user’s
surroundings need to be taken into consideration as a critical
factor in correctly checking his/her health state and providing
him/her with feedback on his/her health state. In addition, the
health care function entails an operation of sensing a user’s
living body signal, and his/her health state is based on a result
of analyzing his/her living body signal. Accordingly, reliabil-
ity of the living body signal needs to be secured to correctly
manage the user’s health state.

SUMMARY OF THE INVENTION

[0008] Therefore, an aspect of the detailed description is to
provide a mobile terminal with a health care function that is
adaptable to user’s surroundings.

[0009] Another object of the detailed description is to pro-
vide a mobile terminal that is capable of alerting a user to an
expected degree of a hazard associated with a user’s health
state in advance on the basis of a district.

[0010] A further object of the detailed description is to
improve reliability of a living body signal that is sensed in a
mobile terminal with a health care function.

[0011] To achieve these and other advantages and in accor-
dance with the purpose of this specification, as embodied and
broadly described herein, there is provided a mobile terminal
with a health care function, including a sensing unit that
senses a living body signal from a user and information on
user’s surroundings when performing the health care func-
tion, a controller that generates a numerically-valued living
body information using the living body signal, sets a refer-
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ence range of numerical values using the information on the
user’s surroundings and generates alerting information
depending on whether or not a numerical value of the living
body information falls into the reference range of numerical
values, and a display unit that displays the alerting informa-
tion under the control of the controller.

[0012] Themobileterminal with ahealth care function may
further include a location information module that obtains
information on location of the mobile terminal, and a data-
base that stores the location information and the living body
information, the surroundings information, and the alerting
information in association with one another.

[0013] In the mobile terminal with a health care function,
the controller may generate map information representing an
expected degree of a hazard on the basis of a district using
statistical data relating to the information stored in the data-
base.

[0014] In the mobile terminal with a health care function,
the controller may update the map information in a case
where a change occurs in at least part of the statistical data.
[0015] In the mobile terminal with a health care function,
the controller may determine an alerting level of the alerting
information, based on the degree to which the numerical
value of'the living body signal is out of the reference range of
the numerical values.

[0016] In the mobile terminal with a health care function,
the sensing unit may respond to a change in location of the
mobile terminal to sense the living body signal and the sur-
roundings information.

[0017] In the mobile terminal with a health care function,
the living body signal may include at least one of an electro-
cardiogram (ECG) signal, and a photoplethysmography
(PPG) signal.

[0018] In the mobile terminal with a health care function,
the living body information may include at least one of the
number of heartbeats and oxygen saturation in blood.
[0019] In the mobile terminal with a health care function,
the surroundings information may include at least one of
pressure information, temperature information, and humidity
information.

[0020] To achieve these and other advantages and in accor-
dance with the purpose of this specification, as embodied and
broadly described herein, there is provided a method of con-
trolling a mobile terminal with a health care function, includ-
ing sensing a living body signal from a user and information
on user’s surroundings information when performing the
health care function, generating numerically-valued living
body information using the living body signal, setting a ref-
erence range of numerical values using the information on the
user’s surroundings, generating alerting information depend-
ing on whether or not a numerical value of the living body
information falls into the reference range of numerical values
and displaying the alerting information.

[0021] The method of controlling a mobile terminal with a
health care function may further include obtaining informa-
tion on location of the mobile terminal and storing the loca-
tion information and the living body information, the sur-
roundings information, and the alerting information in a
database, in association with one another. The method of
controlling a mobile terminal with a health care function may
further include generating map information representing an
expected degree of a hazard on the basis of a district using
statistical data relating to the information stored in the data-
base. The method of controlling a mobile terminal with a
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health care function may further include updating the map
information in a case where a change occurs in at least part of
the statistical data.

[0022] In the generating of the alerting information in the
method of controlling a mobile terminal with a health care
function, an alerting level of the alerting information may be
determined, based on the degree to which the numerical value
of the living body signal is out of the reference range of the
numerical values. In the method of controlling a mobile ter-
minal with a health care function, in the sensing of the living
body signal and the surroundings information, the living body
signal and the surroundings information may be sensed by
responding to a change in location of the mobile terminal.
[0023] To achieve these and other advantages and in accor-
dance with the purpose of this specification, as embodied and
broadly described herein, there is provided a mobile terminal
with a health care function, including a living body sensing
module which includes a light emitting unit which emits
incident light to an object, and a light receiving unit which
receives reflection light reflected the object, and that senses a
living body signal using the reflection light, a measurement
unit that measures a signal to noise ratio (SNR) of the living
body signal, and a controller that controls electric current
driving the light emitting unit in such a manner that strength
of the incident light is adjusted depending on a result of
comparing a reference value with the measured signal to
noise ratio.

[0024] In the mobile terminal with a health care function,
the controller may increase an amount of the electric current
driving the light emitting unit, when the measured signal to
noise ratio is smaller than the reference value as the result of
the comparison. In the mobile terminal with a health care
function, the controller may determine the amount of the
electric current driving the light emitting unit, based on infor-
mation on user’s personal characteristics. In the mobile ter-
minal with a health care function, the controller may compute
a difference in value between the measured signal to noise
ratio and the reference value and may determine the amount
of the electric current driving the light emitting unit, based on
the difference in value.

[0025] Themobileterminal with ahealth care function may
further include a detection unit that detects a motion of the
main body of the mobile terminal. In the mobile terminal with
a health care function, the controller may determine the
amount of the electric current driving the light emitting unit,
based on the motion of the main body of the mobile terminal.
[0026] In the mobile terminal with a health care function,
the controller may generate information on the user’s health
state by analyzing the living body signal. The mobile terminal
with a health care function may further include a display unit
that displays a result of analyzing the living body signal and
the information on the user’s health state.

[0027] In the mobile terminal with a health care function,
the living body signal sensing module may be positioned in
the main body of the mobile terminal or an accessory device
that connects to the main body of the mobile terminal.
[0028] In the mobile terminal with a health care function,
the living body signal may include a photoplethysmograph
(PPG) signal.

[0029] To achieve these and other advantages and in accor-
dance with the purpose of this specification, as embodied and
broadly described herein, there is provided a method of con-
trolling a mobile terminal with a health care function, includ-
ing emitting incident light generated by alight emitting unit to
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an object, sensing a living body signal from the object using
reflection light reflected in the object, measuring a signal to
noise ratio of the living body signal, and controlling electric
current driving the light emitting unit in such a manner that
strength of the incident light is adjusted depending on a result
of comparing a reference value with the measured signal to
noise ratio.

[0030] Inthe method of controlling a mobile terminal with
a health care function, the controlling of the electric current
driving the light emitting unit may include increasing an
amount of the electric current driving the light emitting unit
when the measured signal to noise ratio is smaller than the
reference value as the result of the comparison.

[0031] In the emitting of the incident light to the object, or
in the controlling of the electric current driving the light
emitting unit, in the method of controlling a mobile terminal
with a health care function, the amount of the electric current
driving the light emitting unit may be determined based on
information on user’s personal characteristics.

[0032] In the controlling of the electric current driving the
light emitting unit, in the method of controlling a mobile
terminal with a health care function, the electric current driv-
ing the light emitting unit may be determined based on a
difference in value between the measured signal to noise ratio
and the reference value.

[0033] The method of controlling a mobile terminal with a
health care function may further include detecting a motion of
the main body of the mobile terminal. In the emitting of the
incident light to the object, or in the controlling of the electric
current driving the light emitting unit, in the method of con-
trolling a mobile terminal with a health care function, the
amount of the electric current driving the light emitting unit
may be determined based on the motion of the main body of
the mobile terminal.

[0034] The method of controlling a mobile terminal with a
health care function may further include generating informa-
tion on a user’s health state by analyzing the living body
signal, and displaying a result of analyzing the living body
signal and the information on the user’s health state.

[0035] Further scope of applicability of the present appli-
cation will become more apparent from the detailed descrip-
tion given hereinafter. However, it should be understood that
the detailed description and specific examples, while indicat-
ing preferred embodiments of the invention, are given by way
of illustration only, since various changes and modifications
within the spirit and scope of the invention will become
apparent to those skilled in the art from the detailed descrip-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate exemplary embodiments and together with the
description serve to explain the principles of the invention.
[0037] In the drawings:

[0038] FIG. 1 is a block diagram illustrating a mobile ter-
minal according to the present invention;

[0039] FIGS. 2A and 2B are perspective views, each illus-
trating an external appearance of the mobile terminal accord-
ing to the present invention;

[0040] FIG. 3 is a diagram illustrating the mobile terminal
according to an embodiment of the present invention;



US 2013/0310656 A1

[0041] FIG. 4 is a flow chart for describing a method of
controlling the mobile terminal according to an embodiment
of the present invention;

[0042] FIG. 5 is a flow chart for describing a method of
controlling the mobile terminal according to another embodi-
ment of the present invention;

[0043] FIGS. 6A and 6B are views, each illustrating a data
table stored in a database according to the embodiment of the
present invention;

[0044] FIG. 7 is a flow chart for describing the method of
controlling the mobile terminal according to the embodiment
of the present invention;

[0045] FIG. 8A is a flow chart for describing an embodi-
ment ofa method of controlling electric current driving a light
emitting unit;

[0046] FIG. 8B is a view illustrating the data table that is
referred to in the method of controlling the electric current in
FIG. 8A;

[0047] FIG. 9A is a flow chart for describing an embodi-
ment ofa method of controlling electric current driving a light
emitting unit;

[0048] FIG. 9B is a view illustrating the data table that is
referred to in the method of controlling the electric current in
FIG. 9A;

[0049] FIG.10A is a flow chart for describing the embodi-
ment of the method of controlling the electric current driving
the light emitting unit;

[0050] FIG.10Bisa view illustrating the data table referred
to in the control method of controlling the electric current
driving the light emitting unit as illustrated FIG. 10A;
[0051] FIGS. 11 to 13 are views, each illustrating a user
interface of the mobile terminal according to the embodiment
of the present invention;

[0052] FIG. 14 is a conceptional view illustrating the user
interface of the mobile terminal relating to an input of infor-
mation on personal characteristics according to the embodi-
ment of the present invention;

[0053] FIG. 15 is a conceptional view illustrating the user
interface of the mobile terminal relating to the result of medi-
cal examination according to the embodiment of the present
invention;

[0054] FIGS. 16A and 16B are conceptional views, each
illustrating the user interface of the mobile terminal relating
to the control of the electric current driving the light emitting
unit according to the embodiment of the present invention;
[0055] FIG. 17A is a conceptional view illustrating an
example in which a living body signal sensing module
according to the present invention is provided in the mobile
terminal; and

[0056] FIG. 17B is a conceptional view illustrating an
example in which the living body signal sensing module
according to the present invention is provided in an accessory
device.

DETAILED DESCRIPTION OF THE INVENTION

[0057] Description will now be given in detail of the exem-
plary embodiments, with reference to the accompanying
drawings. For the sake of brief description with reference to
the drawings, the same or equivalent components will be
provided with the same reference numbers, and description
thereof will not be repeated.

[0058] A mobile terminal according to the present disclo-
sure may include a portable phone, a smart phone, a laptop
computer, a digital broadcasting terminal, Personal Digital
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Assistants (PDA), Portable Multimedia Player (PMP), a navi-
gation system, etc. However, it will be obvious to those
skilled in the art that the present invention may be also appli-
cable to a fixed terminal such as a digital TV and a desktop
computer.

[0059] FIG. 1is a block diagram of a mobile terminal 100
according to the present invention. Referring to FIG. 1, the
mobile terminal 100 includes a wireless communication unit
110, an A/V (Audio/Video) input unit 120, a user input unit
130, a sensing unit 140, an output unit 150, a memory 160, an
interface unit 170, a controller 180, and a power supply unit
190. FIG. 1 shows the mobile terminal 100 having various
components, but it is understood that implementing all of the
illustrated components is not a requirement. The mobile ter-
minal 100 may be implemented by greater or fewer compo-
nents.

[0060] Hereinafter, each of the above components 110-190
of the mobile terminal 100 will be explained.

[0061] The wireless communication unit 110 typically
includes one or more components allowing radio communi-
cation between the mobile terminal 100 and a wireless com-
munication system or a network in which the mobile terminal
is located. For example, the wireless communication unit 110
may include at least one of a broadcast receiving module 111,
a mobile communication module 112, a wireless Internet
module 113, a short-range communication module 114, and a
location information module 115.

[0062] Thebroadcastreceiving module 111 receives broad-
cast signals and/or broadcast associated information from an
external broadcast management server (or other network
entity) via a broadcast channel. The broadcast associated
information may refer to information associated with a broad-
cast channel, a broadcast program or a broadcast service
provider. The broadcast associated information may be pro-
vided via a mobile communication network. In this case, the
broadcast associated information may be received by the
mobile communication module 112. Broadcasting signals
and/or broadcasting associated information received through
the broadcast receiving module 111 may be stored in the
memory 160.

[0063] The mobile communication module 112 transmits/
receives wireless signals to/from at least one of network enti-
ties (e.g., base station, an external terminal, a server, etc.) on
amobile communication network. Here, the wireless signals
may include audio call signal, video call signal, or various
formats of data according to transmission/reception of text/
multimedia messages.

[0064] The wireless internet module 113 supports wireless
Internet access for the mobile terminal. This module may be
internally or externally coupled to the mobile terminal 100.
Examples of such wireless Internet access may include Wire-
less LAN (WLAN) (Wi-Fi), Wireless Broadband (Wibro),
World Interoperability for Microwave Access (Wimax), High
Speed Downlink Packet Access (HSDPA), and the like.
[0065] The short-range communication module 114
denotes a module for short-range communications. Suitable
technologies for implementing this module may include
BLUETOOTH, Radio Frequency IDentification (RFID),
Infrared Data Association (IrDA), Ultra-WideBand (UWB),
ZigBee, and the like.

[0066] The position information module 115 denotes a
module for sensing or calculating a position of a mobile
terminal. An example of the position information module 115
may include a Global Position System (GPS) module.
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[0067] Referring to FIG. 1, the A/V input unit 120 is con-
figured to receive an audio or video signal. The A/V input unit
120 may include a camera 121, a microphone 122 or the like.
The camera 121 processes image data of still pictures or video
acquired by an image capture device in a video capturing
mode or an image capturing mode. The processed image
frames may be displayed on a display unit 151. The image
frames processed by the camera 121 may be stored in the
memory 160 or transmitted via the wireless communication
unit 110. The camera 121 may be provided in two or more
according to the configuration of the mobile terminal.

[0068] The microphone 122 may receive sounds (audible
data) via a microphone in a phone call mode, a recording
mode, a voice recognition mode, and the like, and can process
such sounds into audio data. The processed audio (voice) data
may be converted for output into a format transmittable to a
mobile communication base station via the mobile commu-
nication module 112 in case of the phone call mode. The
microphone 122 may implement various types of noise can-
celing (or suppression) algorithms to cancel (or suppress)
noise or interference generated in the course of receiving and
transmitting audio signals.

[0069] Theuserinput unit 130 may generate key input data
from commands entered by a user to control various opera-
tions of the mobile communication terminal. The user input
unit 130 may include a keypad, a dome switch, a touch pad
(e.g., a touch sensitive member that detects changes in resis-
tance, pressure, capacitance, etc. due to being contacted) a jog
wheel, a jog switch, and the like.

[0070] The sensing unit 140 detects a current status (or
state) of the mobile terminal 100 such as an opened or closed
state of the mobile terminal 100, a location of the mobile
terminal 100, the presence or absence of user contact with the
mobile terminal 100, the orientation of the mobile terminal
100, an acceleration or deceleration movement and direction
of the mobile terminal 100, etc., and generates commands or
signals for controlling the operation of the mobile terminal
100. For example, when the mobile terminal 100 is imple-
mented as a slide type mobile phone, the sensing unit 140 may
sense whether the slide phone is open or closed. In addition,
the sensing unit 140 can detect whether or not the power
supply unit 190 supplies power or whether or not the interface
unit 170 is coupled with an external device.

[0071] The sensing unit 140 may include a proximity sen-
sor 141. Further, the sensing unit 140 may include a touch
sensor (not shown) for sensing a touch operation with respect
to the display unit 151.

[0072] The touch sensor may be implemented as a touch
film, atouch sheet, a touch pad, and the like. The touch sensor
may be configured to convert changes of a pressure applied to
a specific part of the display unit 151, or a capacitance occut-
ring from a specific part of the display unit 151, into electric
input signals. Also, the touch sensor may be configured to
sense not only a touched position and a touched area, but also
a touch pressure.

[0073] Here, if the touch sensor and the display unit 151
have a layered structure therebetween, the display unit 151
may be used as an input device rather than an output device.
The display unit 151 may be referred to as a touch screen.

[0074] When touch inputs are sensed by the touch sensors,
corresponding signals are transmitted to a touch controller
(not shown). The touch controller processes the received sig-
nals, and then transmits corresponding data to the controller
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180. Accordingly, the controller 180 may sense which region
of the display unit 151 has been touched.

[0075] When the touch screen is implemented as a capaci-
tance type, proximity ofa pointer to the touch screen is sensed
by changes of an electromagnetic field. In this case, the touch
screen (touch sensor) may be categorized into a proximity
sensor 141.

[0076] Theproximity sensor 141 indicates a sensor to sense
presence or absence of an object approaching to a surface to
be sensed, or an object disposed near a surface to be sensed,
by using an electromagnetic field or infrared rays without a
mechanical contact. The proximity sensor 141 has a longer
lifespan and a more enhanced utility than a contact sensor.
The proximity sensor 141 may include a transmissive type
photoelectric sensor, a direct reflective type photoelectric
sensor, a mirror reflective type photoelectric sensor, a high-
frequency oscillation proximity sensor, a capacitance type
proximity sensor, a magnetic type proximity sensor, an infra-
red rays proximity sensor, and so on.

[0077] Inthe following description, for the sake of brevity,
recognition of the pointer positioned to be close to the touch
screen without being contacted will be called a ‘proximity
touch’, while recognition of actual contacting of the pointer
on the touch screen will be called a ‘contact touch’. In this
case, when the pointer is in the state of the proximity touch, it
means that the pointer is positioned to correspond vertically
to the touch screen.

[0078] The proximity sensor detects a proximity touch and
a proximity touch pattern (e.g., a proximity touch distance, a
proximity touch speed, a proximity touch time, a proximity
touch position, a proximity touch movement state, or the
like), and information corresponding to the detected proxim-
ity touch operation and the proximity touch pattern can be
outputted to the touch screen.

[0079] The output unit 150 is configured to provide outputs
in a visual, audible, and/or tactile manner (e.g., audio signal,
video signal, alarm signal, vibration signal, etc.). The output
unit 150 may include the display unit 151, an audio output
module 152, an alarm unit 153, a haptic module 154, and the
like.

[0080] The display unit 151 may display information pro-
cessed in the mobile terminal 100. For example, when the
mobile terminal 100 is in a phone call mode, the display unit
151 may display a User Interface (UI) or a Graphic User
Interface (GUI) associated with a call or other communica-
tion (such as text messaging, multimedia file downloading,
etc.). When the mobile terminal 100 is in a video call mode or
image capturing mode, the display unit 151 may display a
captured image and/or received image, a Ul or GUL

[0081] The display unit 151 may include at least one of a
Liquid Crystal Display (LCD), a Thin Film Transistor-L.CD
(TFT-LCD), an Organic Light Emitting Diode (OLED) dis-
play, a flexible display, a three-dimensional (3D) display, or
the like.

[0082] Some of these displays may be configured to be
transparent so that outside may be seen therethrough, which
may be referred to as a transparent display. A representative
example of the transparent display may include a Transparent
Organic Light Emitting Diode (TOLED), and the like. That is,
the display unit 151 may include a first surface and a second
surface overlapping each other, and the first and second sur-
faces may be formed to be transparent or light-transmissive.
Under such configuration, a user can view an object posi-
tioned ata rear side of abody through a region occupied by the
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display unit 151 of the body. Such display unit 151 may be
referred to as a transparent display 155.

[0083] The display unit 151 may be implemented in two or
more in number according to a configured aspect of the
mobile terminal 100. For instance, a plurality of displays may
be arranged on one surface integrally or separately, or may be
arranged on different surfaces.

[0084] The audio output module 152 may convert and out-
put as sound audio data received from the wireless commu-
nication unit 110 or stored in the memory 160 in a call signal
reception mode, a call mode, a record mode, a voice recog-
nition mode, a broadcast reception mode, and the like. Also,
the audio output module 152 may provide audible outputs
related to a particular function performed by the mobile ter-
minal 100 (e.g., a call signal reception sound, a message
reception sound, etc.). The audio output module 152 may
include a speaker, a buzzer, and so on.

[0085] The alarm unit 153 may provide outputs to inform
about the occurrence of an event of the mobile terminal 100.
Typical events may include call reception, message reception,
key signal inputs, a touch input, etc. In addition to audio or
video outputs, the alarm unit 153 may provide outputs in a
different manner to inform about the occurrence of an event.
The video signal or the audio signal may be output via the
display unit 151 or the audio output module 152. Accord-
ingly, the display unit 151 or the audio output module 152
may be classified as part of the alarm unit 153.

[0086] The haptic module 154 generates various tactile
effects which a user can feel. A representative example of the
tactile effects generated by the haptic module 154 includes
vibration. Vibration generated by the haptic module 154 may
have a controllable intensity, a controllable pattern, and so on.
For instance, different vibration may be output in a synthe-
sized manner or in a sequential manner.

[0087] Thehaptic module 154 may generate various tactile
effects, including not only vibration, but also arrangement of
pins vertically moving with respect to a skin being touched
(contacted), air injection force or air suction force through an
injection hole or a suction hole, touch by a skin surface,
presence or absence of contact with an electrode, effects by
stimulus such as an electrostatic force, reproduction of cold or
hot feeling using a heat absorbing device or a heat emitting
device, and the like.

[0088] The haptic module 154 may be configured to trans-
mit tactile effects (signals) through a user’s direct contact, or
a user’s muscular sense using a finger or a hand. The haptic
module 154 may be implemented in two or more in number
according to the configuration of the mobile terminal 100.
[0089] The memory 160 may store a program for the pro-
cessing and control of the controller 180. Alternatively, the
memory 160 may temporarily store input/output data (e.g.,
phonebook data, messages, still images, video and the like).
Also, the memory 160 may store data relating to various
patterns of vibrations and audio output upon the touch input
on the touch screen.

[0090] The memory 160 may be implemented using any
type of suitable storage medium including a flash memory
type, a hard disk type, a multimedia card micro type, a
memory card type (e.g., SD or DX memory), Random Access
Memory (RAM), Static Random Access Memory (SRAM),
Read-Only Memory (ROM), Electrically Erasable Program-
mable Read-only Memory (EEPROM), Programmable
Read-only Memory (PROM), magnetic memory, magnetic
disk, optical disk, and the like. Also, the mobile terminal 100
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may operate a web storage which performs the storage func-
tion of the memory 160 on the Internet.

[0091] The interface unit 170 may generally be imple-
mented to interface the mobile terminal with external devices.
The interface unit 170 may allow a data reception from an
external device, a power delivery to each component in the
mobile terminal 100, or a data transmission from the mobile
terminal 100 to an external device. The interface unit 170 may
include, for example, wired/wireless headset ports, external
charger ports, wired/wireless data ports, memory card ports,
ports for coupling devices having an identification module,
audio Input/Output (I/O) ports, video I/O ports, earphone
ports, and the like.

[0092] The identification module may be configured as a
chip for storing various information required to authenticate
an authority to use the mobile terminal 100, which may
include a User Identity Module (UIM), a Subscriber Identity
Module (SIM), a Universal Subscriber Identity Module
(USIM), and the like. Also, the device having the identifica-
tion module (hereinafter, referred to as ‘identification
device’) may be implemented in a type of smart card. Hence,
the identification device can be coupled to the mobile termi-
nal 100 via a port.

[0093] Also, the interface unit 170 may serve as a path for
power to be supplied from an external cradle to the mobile
terminal 100 when the mobile terminal 100 is connected to
the external cradle or as a path for transferring various com-
mand signals inputted from the cradle by a user to the mobile
terminal 100. Such various command signals or power input-
ted from the cradle may operate as signals for recognizing that
the mobile terminal 100 has accurately been mounted to the
cradle.

[0094] The controller 180 typically controls the overall
operations of the mobile terminal 100. For example, the con-
troller 180 performs the control and processing associated
with telephony calls, data communications, video calls, and
the like. The controller 180 may include a multimedia module
181 which provides multimedia playback. The multimedia
module 181 may be configured as part of the controller 180 or
as a separate component. The controller 180 can perform a
pattern recognition processing so as to recognize writing or
drawing input on the touch screen as text or image.

[0095] The power supply unit 190 receives external power
or internal power and supplies appropriate power required for
operating respective elements and components under the con-
trol of the controller 180.

[0096] Various embodiments described herein may be
implemented in a computer-readable or its similar medium
using, for example, software, hardware, or any combination
thereof.

[0097] For hardware implementation, the embodiments
described herein may be implemented by using at least one of
application specific integrated circuits (ASICs), digital signal
processors (DSPs), digital signal processing devices
(DSPDs), programmable logic devices (PLDs), field pro-
grammable gate arrays (FPGAs), processors, controllers,
micro-controllers, microprocessors, electronic  units
designed to perform the functions described herein. In some
cases, such embodiments may be implemented by the con-
troller 180 itself.

[0098] For software implementation, the embodiments
such as procedures or functions described herein may be
implemented by separate software modules. Fach software
module may perform one or more functions or operations



US 2013/0310656 A1

described herein. Software codes can be implemented by a
software application written in any suitable programming
language. The software codes may be stored in the memory
160 and executed by the controller 180.

[0099] Hereinafter, will be explained a method for process-
ing a user’s input to the mobile terminal 100.

[0100] The user input unit 130 is manipulated to receive a
command for controlling the operation of the mobile terminal
100, and may include a plurality of manipulation units. The
manipulation units may be referred to as manipulating por-
tions, and may include any type of ones that can be manipu-
lated in a user’s tactile manner.

[0101] Various types of visible information may be dis-
played on the display unit 151. Such information may be
displayed in several forms, such as character, number, sym-
bol, graphic, icon or the like. Alternatively, such information
may be implemented as a 3D stereoscopic image. For input of
the information, at least one of characters, numbers, graphics
or icons may be arranged and displayed in a preset configu-
ration, thus being implemented in the form of a keypad. Such
keypad may be called ‘soft key.”

[0102] The display unit 151 may be operated as a single
entire region or by being divided into a plurality of regions.
For the latter, the plurality of regions may cooperate with one
another. For example, an output window and an input window
may be displayed at upper and lower portions of the display
unit 151, respectively. Soft keys representing numbers for
inputting telephone numbers or the like may be output on the
input window. When a soft key is touched, a number or the
like corresponding to the touched soft key is output on the
output window. Upon manipulating the manipulation unit, a
call connection for a telephone number displayed on the
output window is attempted, or a text output on the output
window may be input to an application.

[0103] In addition to the input manner illustrated in the
embodiments, the display unit 151 or the touch pad may be
scrolled to receive a touch input. A user may scroll the display
unit 151 or the touch pad to move a cursor or pointer posi-
tioned on an object (subject), e.g., an icon or the like, dis-
played on the display unit 151. In addition, in case of moving
a finger on the display unit 151 or the touch pad, the path of
the finger being moved may be visibly displayed on the dis-
play unit 151, which can be useful upon editing an image
displayed on the display unit 151.

[0104] One function of the mobile terminal may be
executed in correspondence with a case where the display unit
151 (touch screen) and the touch pad are touched together
within a preset time. An example of being touched together
may include clamping a body with the user’s thumb and index
fingers. The one function, for exaniple, may be activating or
deactivating of the display unit 151 or the touch pad.

[0105] FIGS. 2A and 2B are perspective views showing the
appearance of the mobile terminal 100 according to the
present invention. FIG. 2A is a view showing a front surface
and one side surface of the mobile terminal 100 in accordance
with the present invention, and FIG. 2B is a view showing a
rear surface and another side surface of the mobile terminal
100 of FIG. 2A.

[0106] As shown in FIG. 2A, the mobile terminal 100 is a
bar type mobile terminal. However, the present invention is
not limited to this, but may be applied to a slide type in which
two or more bodies are coupled to each other so as to perform
arelative motion, a folder type, or a swing type, a swivel type
and the like.
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[0107] A case (casing, housing, cover, etc.) forming an
outer appearance of a body may include a front case 101 and
arear case 102. A space formed by the front case 101 and the
rear case 102 may accommodate various components therein.
At least one intermediate case may further be disposed
between the front case 101 and the rear case 102.

[0108] Such cases may be formed by injection-molded syn-
thetic resin, or may be formed using a metallic material such
as stainless steel (STS) or titanium (Ti).

[0109] At the frontcase 101, may be disposed a display unit
151, an audio output unit 152, a camera 121, a user input unit
130 (refer to FIG. 1), a microphone 122, an interface unit 170,
etc.

[0110] The display unit 151 occupies most parts of a main
surface of the front case 101. The audio output unit 152 and
the camera 121 are arranged at a region adjacent to one end of
the display unit 151, and the user input unit 131 and the
microphone 122 are arranged at a region adjacent to another
end of the display unit 151. The user input unit 132, the
interface unit 170, etc. may be arranged on side surfaces of the
front case 101 and the rear case 102.

[0111] The user input unit 130 is manipulated to receive a
command for controlling the operation of the mobile terminal
100, and may include a plurality of manipulation units 131
and 132.

[0112] The manipulation units 131 and 132 may receive
various commands. For instance, the first manipulation 131 is
configured to input commands such as START, END,
SCROLL or the like, and the second manipulation unit 132 is
configured to input commands for controlling a level of sound
outputted from the audio output unit 152, or commands for
converting the current mode of the display unit 151 to a touch
recognition mode.

[0113] Referring to FIG. 2B, a camera 121' may be addi-
tionally provided on the rear case 102. The camera 121' faces
a direction which is opposite to a direction faced by the
camera 121 (refer to FIG. 2A), and may have different pixels
from those of the camera 121.

[0114] Forexample, the camera 121 may operate with rela-
tively lower pixels (lower resolution). Thus, the camera 121
may be useful when a user can capture his face and send it to
another party during a video call or the like. On the other
hand, the camera 121' may operate with a relatively higher
pixels (higher resolution) such that it can be useful for a user
to obtain higher quality pictures for later use. The cameras
121 and 121' may be installed at the terminal body so as to
rotate or pop-up.

[0115] A flash 123 and a mirror 124 (not shown) may be
additionally disposed close to the camera 121". The flash 123
operates in conjunction with the camera 121' when taking a
picture using the camera 121'. The mirror 124 can cooperate
with the camera 121" to allow a user to photograph himself in
a self-portrait mode.

[0116] An audio output unit 152' may be additionally
arranged on a rear surface of the terminal body. The audio
output unit 152' may cooperate with the audio output unit 152
(refer to FIG. 2A) disposed on a front surface of the terminal
body so as to implement a stereo function. Also, the audio
output unit 152' may be configured to operate as a speaker-
phone.

[0117] A broadcast signal receiving antenna 116 as well as
an antenna for calling may be additionally disposed on a side
surface of the terminal body. The broadcast signal receiving
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antenna 116 of the broadcast receiving module 111 (refer to
FIG. 1) may be configured to retract into the terminal body.
[0118] A power supply unit 190 for supplying power to the
mobile terminal 100 is mounted to the body. The power
supply unit 190 may be mounted in the body, or may be
detachably mounted to the body.

[0119] A touch pad 135 for sensing touch may be addition-
ally mounted to the rear case 102. Like the display unit 151
(refer to FIG. 2A), the touch pad 135 may be formed to be
light-transmissive. The touch pad 135 may be also addition-
ally mounted with a rear display unit for outputting visual
information. Information output from the display unit 151
(front display) and the rear display can be controlled by the
touch pad 135.

[0120] The touch pad 135 operates in association with the
display unit 151. The touch pad 135 may be disposed on the
rear surface of the display unit 151 in parallel. The touch pad
135 may have a size equalto or smaller than that of the display
unit 151.

[0121] The mobile terminal is described below which
senses a living body signal and information on user’s sur-
roundings and performs a health care function using this
information. The living body signal according to an embodi-
ment of the present invention may include an electrocardio-
gram (ECG) signal (hereinafter referred to as an “ECG sig-
nal”), a photoplethysmo-graphy (PPG) signal (hereinafter
referred to as a ‘PPG signal’) and the like. Here the ECG
signal is a signal that represents active electric current occur-
ring in heart muscle during heartbeat. More particularly, the
ECG signal is sensed by electrodes attached to the outer
surface of skin and recorded by an ammeter. Then, the PPG is
aliving body signal that represents the degree to which blood
vessels contract and expand. More particularly, when a near-
infrared-ray optical signal is emitted to the outer surface of
the skin, the PPG represents a change in an amount of blood
that is obtained by analyzing light penetrating hemoglobin
without being absorbed by the hemoglobin or by analyzing
light being reflected in the hemoglobin.

[0122] FIG. 3 is a diagram illustrating a mobile terminal
200 according to an embodiment of the present invention.
Referring to FIG. 3, the mobile terminal 200 includes a sens-
ing unit 210, a location information module 220, a database
230, a display unit 240, a measurement unit 260, a detection
unit 270 and a controller 250.

[0123] The sensing unit 210 includes a living body signal
sensing module 211 that senses a living body signal from a
user, such as the ECG signal, and the PPG signal when per-
forming the health care function, and a surroundings infor-
mation sensing module 212 that senses external surroundings
information such as pressure (atmospheric pressure) informa-
tion, temperature (atmospheric temperature) information,
and humidity information.

[0124] Theliving body signal sensing module 211 includes
an ECG sensor 211¢ that senses the ECG signal and a PPG
sensor 2115 that senses the PPG signal.

[0125] The ECG sensor 211a senses the ECG signal by
measuring the active electric current occurring in the user’s
heart muscle, via at least two electrodes arranged in the main
body of the mobile terminal 200. The PPG sensor 2115
includes a light emitting unit 2111 that generates incident
light and emits the incident light to an object (for example, a
portion of a user’s body, such as a finger, and an ear), and a
light receiving unit 2112 that receives reflection light
reflected in the object. The PPG sensor 2115 senses the PPG
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signal using the reflection light with respect to the incident
light. The light emitting unit 2111 may be embodied as a light
emitting device (LED) and the light receiving unit 2112 may
be embodied as a photodiode (PD).

[0126] The surroundings information sensing module 212
includes a pressure sensor 212a that senses the surroundings
information such as the external pressure information, the
temperature information, and the humidity information, a
temperature sensor 2125, and a humidity sensor 212¢. How-
ever, the surroundings information sensed by the surround-
ings information sensing module 212 is not limited to what is
described above, and may further include various different
items of information, such as brightness information and
noise information.

[0127] The sensing unit 210 may sense the living body
signal and the surroundings information by responding to a
change in the location of the mobile terminal 200. For
example, when the mobile terminal 200 moves from a first
area to a second area, the sensing unit 210 may sense the
living body signal and the surroundings information that are
associated with the location information on the second area.
This means that a new living body signal and new surround-
ings information are automatically collected each time the
location of the mobile terminal 200 is changed.

[0128] The location information module 220 obtains the
location information on the mobile terminal 200. To this end,
the location information module 220 receives a global posi-
tion system (GPS) signal or a cell identification (Cell ID)
information. According to the embodiment of the present
invention, the location information may be input directly by
the user.

[0129] The database 230 may be embodied as the memory
160 (refer to FIG. 1) and may store various data relating to the
health care function. For example, the database 230 may store
a data table for a setting relating to the health care function
and a data table for a statistical management of the health care
function associated with the location information. As another
example, the database 230 may store information on user’s
personal characteristics, information on a user’s health state,
and information on a result of medical examination, and the
likes. In addition, the memory 160 stores at least one appli-
cation for managing the health care function.

[0130] Thedisplay unit 240 displays various screen images
relating to the health care function. For example, the display
unit 240 displays a screen image resulting from executing the
application for managing the health care function. In addi-
tion, the display unit 240 may be embodied as a touch screen
type that senses a touch input by the user.

[0131] The measurement unit 260 may measure a signal to
noise ratio (SNR) of the PPG signal. The measurement unit
260 may detect a noise component in the PPG signal sensed
by the living body signal sensing module 211 and may com-
pute the signal to noise ratio (SNR) using strength of the PPG
signal and strength of the noise component.

[0132] The detection unit 270 detects a motion of the main
body of the mobile terminal. To this end, the detection unit
270 includes a motion sensor such as a gyro sensor, and an
acceleration sensor. In addition, the detection unit 270 pro-
vides the controller 250 with motion information that repre-
sents the detected degree of motion in terms of a numerical
value.

[0133] The controller 250 executes an application (herein-
after referred to as a “health care application.”) for managing
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the health care function and controls an overall operation
relating to the health care function.

[0134] The controller 250 generates numerically-valued
living body information, using the living body signal that is
sensed by the living body signal sensing module 211 when
executing the health care application. For example, the con-
troller 250 generates the numerically-valued living body
information, such as the number of heartbeats, heart rate
variability (HRV), and oxygen saturation in blood, by ana-
lyzing the ECG signal and the PPG signal from the user.
[0135] The controller 250 sets a reference range of numeri-
cal values that is compared with the living body information,
using the surroundings information sensed by the surround-
ings information sensing module 212. For example, the con-
troller 250 sets the reference range of numerical values for the
number of heartbeats or for the oxygen saturation in blood,
based on at least one of the external pressure information, the
temperature information, and the humidity information. At
this point, the controller 250 refers to the data table (refer to
FIG. 6A or FIG. 6B) stored in the database 230.

[0136] The controller 250 compares the reference range of
numerical values with a numerical value of the living body
information, and generates alerting information on the user’s
health state depending on whether or not the numerical value
of the living body information falls into the reference range of
numerical values.

[0137] The reference range of numerical values described
above refers to a range of numerical values for the living body
signal within which the user’s health state is determined as
safe in given surroundings. Accordingly, when the numerical
value of the living body information is out of the reference
range of numerical values, and thus the alerting information is
output, the user may be aware that he/she is susceptible to
health hazard in the corresponding surroundings.

[0138] The controller 250 controls the location information
module 220 or the database 230 in such a manner that the
database 230 stores the location information obtained by an
input by the user, and the living body information, the sur-
roundings information, and the alerting information that are
described above in association with one another. In addition,
the controller 250 generates map information that represents
the expected degree of the hazard relating to the user’s health
state, using statistical data relating to the information stored
in the database 230. Here the statistical data includes an
average value of each of the number of heartbeats, the oxygen
saturation in blood, the pressure, the temperature, the humid-
ity and the number of alerts. Each ofthe number of heartbeats,
the oxygen saturation in blood, the pressure, the temperature,
the humidity and the number of alerts is accumulated in
association with the same location information. Generation
and display of the map information are described in detail
below referring to FIG. 13.

[0139] According to the embodiment of the present inven-
tion, the expected degree of the hazard to the user that is
expressed on the basis of the district (hereinafter referred to as
an “expected degree of the hazard”) is not limited to the map
information and may be realized in various formats. For
example, the expected degree of the hazard may be realized in
the format of a graph, a data table, a graphic icon, and the
likes.

[0140] In addition, the controller 250 may compare the
signal to noise ratio (SNR) measured by the measurement
unit 260 with a pre-set reference value and may control elec-
tric current driving the light emitting unit 2111 in such a
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manner that strength of the incident light being emitted to the
object is adjusted depending on the result of the comparison.
For example, when the measured signal to noise ratio is
smaller than the reference value, the controller 250 may
increase an amount of the electric current driving the light
emitting unit 2111. Control of the electric current driving the
light emitting unit 2111 is described in detail below, referring
to FIGS. 8A and 8B, FIGS. 9A and 9B, and FIGS. 10A and
10B.

[0141] When the measured signal to noise ratio is equal to
or larger than the reference value, the controller 250 generates
information on the user’s health state by analyzing the PPG
signal. For example, the controller 250 obtains heartbeat
information such as the user’s heart rate variability (HRV) by
analyzing the PPG signal, and generates the health state infor-
mation that represents whether or not the user’s health state is
good, by using this information. In addition, the controller
250 controls the display unit 240 in such a manner that the
display unit 240 displays information on a result of analyzing
the PPG signal and the information on the user’s health state.

[0142] As described above, in the mobile terminal 200
according to the present invention, the strength of the incident
light that is emitted to the object to sense the PPG signal may
be adjusted based on the signal to noise ratio (SNR) of the
PPG signal. As a result, electricity consumption may be
decreased. More specifically, the electric current driving the
light emitting unit 2111 is controlled in such a manner that in
a case where the state of the PPG signal is not comparatively
good, the strength of the incident light is increased, and in a
case where the state of the PPG signal is comparatively good,
the strength of the incident light is maintained or decreased.
This means that the electric current driving the light emitting
unit 2111 is not always maintained to the maximum value. As
a result, the electricity consumption is decreased.

[0143] Inaddition, in the mobile terminal 200 according to
the present invention, reliability of the PPG signal may be
increased by obtaining the. PPG signal using the strength-
adjusted incident light before analyzing the PPG signal. For
example, an increase in the strength of the incident light may
decrease noise in the PPG signal in a situation where the PPG
signal is more susceptible to the noise due to is the motion of
the mobile terminal 200 or the user’s personal characteristics
(for example, the skin thickness on which the incident light is
incident).

[0144] FIG. 4 is a flow chart for describing a method of
controlling a mobile terminal 200 according to an embodi-
ment of the present invention. Referring to FIG. 4, first, Step
S110 is performed in which a health care application is
executed. When executing the health care application, Step
S120 is performed in which a living body signal from a user
(for example, an ECG signal, a PPG signal and the like) is
sensed. Next, Step S130 is performed in which numerically-
valued living body information (for example, the number of
heartbeats, the oxygen saturation in blood, and the like) is
generated using the living body signal.

[0145] Inaddition, when executing the health care applica-
tion, Step S140 is performed in which external surroundings
information (for example, pressure information, temperature
information, humidity information and the like) is sensed.
Next, Step S150 is performed in which a reference range of
numerical values that is compared with a numerical value of
living body information is set using the surroundings infor-
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mation. This means that the reference range of numerical
values is variably set depending on the surroundings infor-
mation.

[0146] Subsequently, Step S160 is performed in which it is
determined whether or not the numerical value of the living
body information falls into the reference range of numerical
values. Step S170 is performed in which alerting information
on a user’s health state is generated and is output in a case
where the numerical value of the living body information is
out of the reference range of numerical values as a result of the
determination.

[0147] As described above, in the mobile terminal 200 of
the present invention, the variable setting of the reference
range of numerical values for the living body information
depending on the information on the user’s surroundings may
make a report on the health state adaptable to the user’s
surroundings.

[0148] FIG. 5 is a flow chart for describing a method of
controlling a mobile terminal 200 according to another
embodiment of the present invention. Referring to FIG. 5,
first, when executing a health care application, Step S210 is
performed in which information on location of the mobile
terminal 200 is obtained. Next, Step S220 is performed in
which the location information, and living body information,
surroundings information, and alerting information are stored
in a database 230 (refer to FIG. 3) in association with one
another.

[0149] Subsequently, Step S230 is performed in which map
information that represents an expected degree of a hazard on
the basis of a district using statistical data relating to the
information stored in the database 230 is generated.

[0150] As described above, in the mobile terminal 200
according to the present invention, information relating to a
health care function, collected from many districts, may be
accumulatively stored in the database 230, and thus the map
information representing the expected degree of the hazard on
the basis of the district using the statistical data relating to the
information stored in the database 230 may be provided to
enable the user to easily be aware of the expected degree of
the hazard prior to a user’s visit to a given district.

[0151] FIGS. 6A and 6B are views, each illustrating a data
table stored in the database 230 according to the embodiment
of the present invention. The data table in FIG. 6A provides a
reference range of numerical values for the number of heart-
beats, which corresponds to each of pressure information,
temperature information and humidity information. The data
table in FIG. 6B provides a reference range of numerical
values for oxygen saturation in blood, which corresponds to
each of the pressure information, the temperature information
and the humidity information. Accordingly, the reference
range of numerical values for the living body information,
which corresponds to the current surroundings information,
may be set using these data tables.

[0152] FIG. 7 is a flow chart for describing the method of
controlling the mobile terminal 200 according to the embodi-
ment of the present invention. Specifically, FIG. 7 is a flow
chart for describing in detail Step S120 (refer to FIG. 4) of
sensing a living body signal.

[0153] Referring to FIG. 7, first, Step S310 is performed in
which incident light generated by a light emitting unit 2111
(refer to FIG. 3) is emitted to an object. Next, Step S320 is
performed in which reflection light is received from the object
and the living body signal, for example, a PPG signal is
sensed using the reflection light.
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[0154] Subsequently, Step S330 is performed in which a
signal to noise ratio (SNR) of the PPG signal is measured and
Step 340 is performed in which a pre-set reference value is
compared with the measured signal to noise ratio (SNR).
Next, Step S350 is performed in which electric current driv-
ing a light emitting unit 2111 is controlled in such a manner
that strength of the incident light incident on the object is
adjusted depending on the result of comparing the reference
value with the measured signal to noise ratio (SNR). For
example, when the signal to noise ratio (SNR) is smaller than
the reference value, an amount of the electric current driving
the light emitting unit 2111 is increased. The electric current
driving the light emitting unit 2111 may be automatically
controlled, based on the data table, and the electric current
driving the light emitting unit 2111 may be manually con-
trolled based on an input by the user.

[0155] In this manner, when the amount of the electric
current driving the light emitting unit 2111 is increased, the
strength of the incident light and the strength of the reflection
light are increased. As a result, strength of the PPG signal is
increased, compared to the noise component, and thus the
signal to noise ratio of the PPG signal is decreased. This
means that the reliable PPG signal is obtained.

[0156] On the other hand, when the signal to noise ratio
(SNR) that is measured is equal to or less than the reference
value, this is, when it is determined that the reliable PPG
signal is obtained, Step S130 (refer to FIG. 4) starts in which
numerically-valued living body information is generated by
analyzing the PPG signal.

[0157] According to the embodiment of the present inven-
tion, in Step S310 of emitting the incident light to the object,
or in Step S350 of controlling the electric current driving the
light emitting unit 2111, an amount of the electric current
driving the light emitting unit 2111, or an increased amount of
the electric current driving the light emitting unit 2111 may be
determined depending on various references. A description of
this is provided in detail below.

[0158] FIG. 8A is a flow chart for describing an embodi-
ment of a method of controlling electric current driving the
light emitting unit 2111. FIG. 8B is a view illustrating a data
table that is referred to in the method of controlling the elec-
tric current in FIG. 8A.

[0159] Referring to FIGS. 8A and 8B, the method of con-
trolling drive electric current according to the embodiment
includes Step S410 of confirming information on user’s pet-
sonal characteristics and Step 3420 of determining an amount
of the electric current driving the light emitting unit 2111 and
the increased amount electric current driving the light emit-
ting unit 2111, based on the information on the user’s per-
sonal characteristics.

[0160] Here, the information on the user’s personal char-
acteristics includes, for example, items of information on age,
stature weight, skin thickness, and the like. In particular, the
skin thickness is used as a factor associated closely with
control of the electric current driving the light emitting unit
2111. For example, as illustrated in FIG. 8B, the control is
performed in such a manner that as the skin thickness is more
increased, the amount of the electric current driving the light
emitting unit 2111 is more increased.

[0161] According to the embodiment of the present inven-
tion, the light emitting unit 2111 may be initially driven by the
amount of the electric current that is determined, based on the
information on the user’s personal characteristics. That is, the
amount of the electric current driving the light emitting umt
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2111 may be determined in advance, based on the informa-
tion on the user’s personal characteristics, in Step S310 (refer
to FIG. 7) of initially emitting the incident light generated by
the light emitting unit 2111 to the object.

[0162] In addition, the amount of the electric current driv-
ing the light emitting unit 2111 is determined based the infor-
mation on the user’s personal characteristics, in Step S350
(refer to F1G. 7) of controlling the electric current driving the
light emitting unit 2111 depending on a result of comparing
the signal to noise ratio (SNR) with the reference value while
the incident light is emitted to the object. For example, in a
case where the amount of the electric current corresponding
to the user’s skin thickness is greater than a current amount of
the electric current, the amount of the electric current driving
the light emitting unit 2111 is increased in such a manner that
the amount of the electric current corresponding to the thick-
ness of the user’s skin drives the light emitting unit 2111. At
this point, the increased amount of the electric current driving
the light emitting unit 2111 is a difference between the
amount of the electric current corresponding to the thickness
of the user’s skin and the current amount of the electric
current.

[0163] Referring to FIGS. 9A and 9B, the method of con-
trolling drive electric current according to the embodiment
includes Step S510 of computing a difference in value
between the signal to noise ratio (SNR) of the PPG signal and
the reference value (hereinafter referred to as a “difference
value.”) and Step S520 of determining the amount of the
electric current driving the light emitting unit 2111 or the
increased amount of the electric current driving the light
emitting unit 2111.

[0164] According to the embodiment of the present inven-
tion, while the incident light is emitted to the object, the
increased amount of the electric current driving the light
emitting unit 2111 is determined, based on the difference
value, in Step S350 (refer to FIG. 7) of controlling the electric
current driving the light emitting unit 2111 depending on the
result of comparing the signal to noise ratio of the PPG signal
with the reference result. For example, as illustrated in FIG.
9B, the control is performed in such a manner that as the
signal to noise ratio (SNR) of the PPG signal is smaller than
the reference value, the amount of the electric current driving
the light emitting unit 2111 is more increased.

[0165] FIG.10A is a flow chart for describing the embodi-
ment of the method of controlling electric current driving the
light emitting unit 2111. FIG. 10B is a view illustrating the
data table referred to in the control method of controlling the
electric current driving the light emitting unit 2111 as illus-
trated FIG. 10A.

[0166] Referring to FIGS. 10A and 10B, the method of
controlling the drive electric current according to the embodi-
ment includes Step S610 of sensing a motion of the main body
of the mobile terminal, and Step S620 of determining the
amount of the electric current driving the light emitting unit
2111 or the increased amount of the electric current driving
the light emitting unit 2111, based on the motion of the main
body of the mobile terminal.

[0167] According to the embodiment of the present inven-
tion, while the incident light is emitted to the object, the
amount of the electric current driving the light emitting unit
2111 may be determined, based on the motion of the main
body of the mobile terminal, in Step S350 (refer to FIG. 7) of
controlling the electric current driving the light emitting unit
2111 depending on the result of comparing the signal to noise
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ratio of the PPG signal with the reference result. For example,
in a case where the amount of the electric current correspond-
ing to the degree of the motion of the main body ofthe mobile
terminal is greater than the current amount of the electric
current, the amount of the electric current driving the light
emitting unit 2111 may be increased in such a manner that the
light emitting unit 2111 is driven by the amount of the electric
current corresponding to the degree of the motion of the main
body of the mobile terminal. At this point, the increased
amount of the electric current driving the light emitting unit
2111 is a difference between the degree of the motion of the
main body of the mobile terminal and the current amount of
the electric current.

[0168] The mobile terminal 200 according to the embodi-
ment of the present invention is equipped with an application
(hereinafter referred to a “health care application.”) for man-
aging the health care function as described above. The user
interface is described below, which is provided by the health
care application.

[0169] FIGS. 11 to 13 are views, each illustrating the user
interface of the mobile terminal 200 according to the embodi-
ment of the present invention. Descriptions of the user inter-
face which overlap with the descriptions of the health care
function provided above are omitted below.

[0170] Referring to FIG. 11, the controller 250 (refer to
FIG. 3) may control the display unit 240 in such a manner that
the alerting information 241 on the user’s health state is
displayed on the screen image resulting from executing the
health care application in a case where the numerical value of
the living body information is out of the reference range of
numerical values. As illustrated in the drawings, the alerting
information 241 includes an alerting message 241a, an alert-
ing level 2415, and current information 241c on the user’s
surroundings.

[0171] In addition, the controller 250 may determine the
alerting level 2415, based on the degree to which the numeri-
cal value of the living body signal is out of the reference range
of numerical values. For example, in a case where the degree
to which the numerical value of the number of heartbeats is
out of the reference range of numerical values is 1 to 5 (times
per one minute), the alerting level may be determined as
“LOW.” In a case where the degree to which the numerical
value of the number of heartbeats is out of the reference range
of numerical values is 6 to 10 (times per one minute), the
alerting level may be determined as “NORMAL.” In a case
where the degree to which the numerical value of the number
of heartbeats is out of the reference range of numerical values
is 11 ormore (times per one minute), the alerting level may be
determined as “HIGH.”

[0172] In addition, the controller 250 may control the dis-
play unit 240 in such a manner that the alerting level 2415 is
displayed in the form of a graphical icon. For example, the
alerting level 2415 may be realized as the graphical icon such
as a signal lamp, in such a manner that a “HIGH” level, a
“NORMAL” level, and a “HIGH” level correspond to
“RED,” “YELLOW,” and “GREEN;,” respectively. Accord-
ingly, the user is able to be intuitively aware of the degree of
his/her health state.

[0173] Referring to FIG. 12, the controller 250 controls the
display unit 240 in such a manner that detection history infor-
mation 242 with regard to the information on user’s living
body is displayed on the screen image resulting from execut-
ing the health care application. As illustrated in the drawings,
the detection history information 242 is realized as the data
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table that includes the time information, the location infor-
mation, the pressure information, the temperature informa-
tion, the humidity information, the number of heartbeats, the
oxygen saturation in blood, and the like at the time of gener-
ating the living body information. In addition, the detection
history information 242 is accumulatively stored in the data-
base 230 and is managed each time the living body informa-
tion is generated. Accordingly, the user is able to refer to the
details of his/her health state at a past specific situation.
[0174] Referring to FIG. 13, the controller 250 controls the
display unit 240 in such a manner that map information 243
showing the expected degree of the hazard on the basis of the
district is displayed on the screen image resulting from
executing the health care application.

[0175] As described above, the map information 243 is
generated based on the statistical data relating to the infor-
mation stored in the database 230. More specifically, the map
information 243 includes information on the districts, and the
expected degree of the hazard for each district is determined
based on at least one of the averaged number of the heartbeats,
the averaged oxygen saturation in blood, the averaged pres-
sure, the averaged temperature, the averaged humidity, and
the averaged number of the alerts. Each of the number of the
heartbeats, the oxygen saturation in blood, the pressure, the
temperature, the humidity, and the number of the alerts is
accumulated in association with the location information cor-
responding to each district.

[0176] In addition, graphical information is defined which
represents each level of the expected degree of the hazard to
distinguish among the levels of the expected degree of the
hazard. For example, the district that is at the high level of the
expected degree of the hazard and the district that is at the low
level of the expected degree of the hazard may be assigned
different colors, or different brightness levels, respectively.
[0177] In addition, the district that the user has visited and
the district he/she has not visited may be distinguished from
each other to be displayed in the map information 243. For
example, the expected degree of the hazard may not be dis-
plaved with respect to the district on which the statistical data
is not able to be detected, that is, with respect to the district
that the user has not visited.

[0178] The controller 250 may update the map information
243 when a change occurs in at least part of the statistical data.
More specifically, the controller 250 newly generates the map
information 243 that reflects the change in the estimated
degree of the hazard, in a case where the change occurs in at
least part of the statistical data and thus results in a change in
the expected degree of the hazard because the living body
information (the living body signal), the surroundings infor-
mation, and the like are newly collected when the location of
the mobile terminal 200 is changed.

[0179] FIG. 14 is a conceptional view illustrating the user
interface of the mobile terminal 200 relating to an input of the
information on the personal characteristics according to the
embodiment of the present invention. Referring to FIG. 14,
the controller 250 (refer to FIG. 3) controls the display unit
240 in such a manner that a menu screen image 244 is dis-
played for inputting the information on the user’s personal
characteristics when executing the health care application.
[0180] The user inputs the information on the personal
characteristics information through the use of the menu
screen image 244, such as the user’s name, age, stature,
weight, and skin thickness. However, the information on the
personal characteristics that is able to be input is not limited to
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what is illustrated, and may be changed in a various manner.
The information on the personal characteristics that is input
by the user is organized into the database, and the database-
organized information is stored in the memory 160 (refer to
FIG. 1).

[0181] FIG. 15 is a conceptional view illustrating the user
interface of the mobile terminal 200 relating to the result of
the medical examination according to the embodiment of the
present invention. Referring to FIG. 15, the controller 250
controls the display unit 240 in such a manner that the display
unit 240 displays a screen image 245 including the health
state information, the information on the skin thickness, and
the like that result from analyzing the PPG signal. The result
of analyzing the PPG signal, and the health state information
are realized as the form of a graphic, a table, a text, and the
like. The result of analyzing the PPG signal, and the health
state information are organized into the database and the
database-organized information is stored in the memory 160.

[0182] FIGS. 16A and 16B are conceptional views, each
illustrating the user interface of the mobile terminal 200 relat-
ing to the control of the electric current driving the light
emitting unit 2111 according to the embodiment of the
present invention.

[0183] Referring to FIGS. 16A, when the PPG signal
sensed by the living body signal sensing module 211 (refer to
FIG. 3) is determined as decreasing in reliability, that is, in a
case where the signal to noise ratio of the PPG signal is
smaller than the reference value, the controller 250 controls
the display unit 240 in such a manner that the display unit 240
displays a menu screen image 263 relating to the sensing of
the PPG signal. At this point, a menu screen image 246
includes a menu button and the like for selecting whether the
PPG signal is again sensed based on the message indicating
that the state of the PPG signal is not good and the information
on the user’s personal characteristics. In addition, the menu
screen image 246 may be realized as a pop-up window.

[0184] In acase where the user inputs a command to again
sense the PPG through the use of the menu button on the menu
screen image 246, the controller 250 increases the amount of
the electric current driving the light emitting unit 2111 in such
a manner that the strength of the incident light being emitted
to the object is increased based on the information on the
user’s personal characteristics stored in the memory 160.
Then, the controller 250 controls the living body signal sens-
ing module 211 in such a manner that the living body signal
sensing module 211 again senses the PPG signal. At this
point, since the again-sensed PPG signal results from the
incident light having the increased strength, the reliability of
the PPG signal is improved.

[0185] In addition, in a case where the user inputs the
command to again sense the PPG signal through the use of the
menu button on the menu screen image 246, the controller
250 controls the display unit 240 in such a manner that the
display unit 240 displays a menu screen image 247 for input-
ting the information on the user’s personal characteristics, for
example, the information on the skin thickness, as illustrated
in the drawings. In a case whether the user inputs the infor-
mation on the skin thickness through the use of the menu
screen image 247, the controller 250 increases the amount of
the electric current driving the light emitting unit 2111 in such
a manner that the strength of the incident light being emitted
to the object is increased based on the information on the skin
thickness that is newly input.
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[0186] Referring to FIG. 16B, in the same manner as illus-
trated in FIG. 16 A, in a case where the signal to noise ratio of
the PPG signal sensed by the living body signal sensing
module 211 is smaller than the reference value, the controller
250 controls the display unit 240 in such a manner that the
display unit 240 displays a menu screen image 248 relating to
the sensing of the PPG signal. At this point, the menu screen
image 248 includes the menu button and the like for selecting
whether to change the message indicating that the PPG signal
is not good, and the strength to sense the PPG signal. The
change in the strength to sense the PPG signal means a change
in the amount of the electric current driving the light emitting
unit 2111.

[0187] Inacasewheretheuserinputs a command to change
the strength to sense the PPG signal through the use of the
menu button on the menu screen image 248, the controller
250 controls the display unit 240 in such a manner that the
display unit 240 displays a menu screen image 249 for select-
ing an increase or a decrease in the strength to sense the PPG
signal. In a case where the user selects the increase or
decrease in the strength to sense the PPG signal through the
use of the menu screen image 249, the controller 250 controls
the amount of the electric current driving the light emitting
unit 2111 to increase or decrease the strength of the incident
light being emitted to the object.

[0188] FIG. 17A is a conceptional view illustrating an
example in which the living body signal sensing module 211
according to the present invention is provided in the mobile
terminal 200. FIG. 17B is a conceptional view illustrating an
example in which the living body signal sensing module 211
according to the present invention is provided in an accessory
device 300.

[0189] Referring to FIG. 17A, the living body signal sens-
ing module 211 is positioned in a portion of the main body of
the mobile terminal. More specifically, the living body signal
sensing module 211 is positioned in the portion that is able to
naturally come into contact with the user’s skin in a state
where the user holds the mobile terminal 200 with his/her
hand.

[0190] Referring to FIG. 17B, a constituent element mak-
ing up the living body signal sensing module 211 may be
positioned in the accessory device 300 that connects to the
mobile terminal 200. Here the accessory device 300 refers to
a device that is designed in such a manner as to connect to a
portion of the user’s body, such as an earphone, and a finger-
clipped sensor. In addition, the accessory device 300 may
connect to the mobile terminal 200 in a wireless or wire
manner for communication between them.

[0191] According to the embodiment disclosed in the
present disclosure, the method described above may be real-
ized by being stored as processor-readable codes in a pro-
gram-stored media. A ROM, aRAM, a CD-ROM, a magnetic
tape, a floppy disk, an optical data storage device and the like
are an example of the processor-readable media, and the
processor-readable media may be realized in the form of a
carrier wave (for example, a transmission over the Internet).
[0192] The configuration and the method relating to the
mobile terminal described in the present disclosure according
to the embodiment are not applied in a limiting manner, but all
of or some of the embodiments may be selectively combined
with each other to create various modifications to the embodi-
ments.

[0193] In the mobile terminal according to the present
invention, the variable setting of the reference range of
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numerical values for the living body information depending
on the information on the user’s surroundings may make a
report on the health state adaptable to the user’s surroundings
in determining the user’s health state.

[0194] Theinformation relating to the health care function,
collected from many districts is accumulatively stored and the
map information showing the expected degree of the hazard
on the basis of a district is provided using the statistical data
relating to the information stored in the database. As a result,
the user may be aware of the expected degree of the hazard
easily and in advance before visiting a specific district.

[0195] In the mobile terminal according to the present
invention, the strength of the incident light that is emitted to
the object in order to sense the PPG signal may be adjusted
based on the signal to noise ratio of the PPG signal (the living
body signal), thereby decreasing power consumption.

[0196] In addition, in the mobile terminal according to the
present invention, the obtaining of the PPG signal using the
strength-adjusted incident light before analyzing the PPG
signal increases the reliability of the PPG signal.

[0197] The foregoing embodiments and advantages are
merely exemplary and are not to be considered as limiting the
present disclosure. The present teachings can be readily
applied to other types of apparatuses. This description is
intended to be illustrative, and not to limit the scope of the
claims. Many alternatives, modifications, and variations will
be apparent to those skilled in the art. The features, structures,
methods, and other characteristics of the exemplary embodi-
ments described herein may be combined in various ways to
obtain additional and/or alternative exemplary embodiments.

[0198] As the present features may be embodied in several
forms without departing from the characteristics thereof, it
should also be understood that the above-described embodi-
ments are not limited by any of the details of the foregoing
description, unless otherwise specified, but rather should be
considered broadly within its scope as defined in the
appended claims, and therefore all changes and modifications
that fall within the metes and bounds of the claims, or equiva-
lents of such metes and bounds are therefore intended to be
embraced by the appended claims.

What is claimed is:

1. A mobile terminal with a health care function, compris-

ing:

a sensing unit that includes a living body signal sensing
module which senses a living body signal from a user
and a surroundings information sensing module which
senses information on user’s surroundings when pet-
forming the health care function;

a controller that generates a numerically-valued living
body information using the living body signal, sets a
reference range of numerical values using the informa-
tion on the user’s surroundings and generates alerting
information depending on whether or not a numerical
value of the living body information falls into the refer-
ence range of numerical values; and

a display unit that displays the alerting information under
the control of the controller.

2. The mobile terminal with a health care function, accord-
ing to claim 1, further comprising:
a location information module that obtains information on
location of the mobile terminal; and
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a database that stores the location information and the
living body information, the surroundings information,
and the alerting information in association with one
another.

3. The mobile terminal with a health care function, accord-

ing to claim 2,

wherein the controller generates map information repre-
senting an expected degree of a hazard on the basis of a
district using statistical data relating to the information
stored in the database.

4. The mobile terminal with a health care function, accord-

ing to claim 3,

wherein the controller updates the map information in a
case where a change occurs in at least part of the statis-
tical data.

5. The mobile terminal with a health care function, accord-
ing to claim 1, wherein the living body sensing module further
comprises:

alight emitting unit that emits incident light to the user and

alight receiving unit that receives reflection light reflected
in the user, and

the mobile terminal further comprising: a measurement
unit that senses the living body signal from the user,
using the reflection light and measures a signal to noise
ratio (SNR) of the living body signal, and

wherein the controller controls electric current driving the
light emitting unit in such a manner that strength of the
incident light is adjusted depending on a result of com-
paring a reference value with the measured signal to
noise ratio.

6. The mobile terminal with a health care function, accord-

ing to claim 5,

wherein when the measured signal to noise ratio is smaller
than the reference value as the result of the comparison,
the controller increases an amount of the electric current
driving the light emitting unit.

7. The mobile terminal with a health care function, accord-

ing to claim 6,

wherein the controller determines the amount of the elec-
tric current driving the light emitting unit, based on
information on user’s personal characteristics.

8. The mobile terminal with a health care function, accord-

ing to claim 6,

wherein the controller computes a difference in value
between the measured signal to noise ratio and the ref-
erence value and determines the amount of the electric
current driving the light emitting unit, based on the dif-
ference in value.

9. The mobile terminal with a health care function, accord-

ing to claim 5, further comprising:

a detection unit that detects a motion of the main body of
the mobile terminal,

wherein the controller determines the amount of the elec-
tric current driving the light emitting unit, based on the
main body of the mobile terminal.

10. The mobile terminal with a health care function,

according to claim 5,

wherein a constituent element making up the living body
signal sensing module is positioned in the main body of
the mobile terminal or an accessory device that connects
to the main body of the mobile terminal.

11. The mobile terminal with a health care function,

according to claim 1,
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wherein the controller determines an alerting level of the
alerting information, based on the degree to which the
numerical value of the living body signal is out of the
reference range of the numerical values.

12. The mobile terminal with a health care function,
according to claim 1,

wherein the sensing unit responses to a change in location

of the mobile terminal to sense the living body signal and
the surroundings information.

13. The mobile terminal with a health care function,
according to claim 1,

wherein the living body signal includes at least one of an

electrocardiogram (ECG) signal, and a photoplethys-
mography (PPG) signal.

14. The mobile terminal with a health care function,
according to claim 1,

wherein the living body information includes at least one of

the number of heartbeats and oxygen saturation in blood.

15. The mobile terminal with a health care function,
according to claim 1,

wherein the surroundings information includes at least one

of pressure information, temperature information, and
humidity information.

16. A method of controlling a mobile terminal with a health
care function, comprising:

sensing a living body signal from a user and information on

user’s surroundings information when performing the
health care function;

generating a numerically-valued living body information

using the living body signal,

setting a reference range of numerical values using the

information on the user’s surroundings;

generating alerting information depending on whether or

not a numerical value of the living body information
falls into the reference range of numerical values; and
displaying the alerting information.

17. A method of controlling a mobile terminal with a health
care function, according to claim 16, further comprising:

obtaining information on location of the mobile terminal;

and

storing the location information and the living body infor-

mation, the surroundings information, and the alerting
information in a database, in association with one
another.

18. A method of controlling a mobile terminal with a health
care function, according to claim 17, further comprising:

generating map information representing an expected

degree of a hazard on the basis of a district using statis-
tical data relating to the information stored in the data-
base.

19. A method of controlling a mobile terminal with a health
care function, according to claim 18, further comprising

updating the map information in a case where a change

occurs in at least part of the statistical data.

20. A method of controlling a mobile terminal with a health
care function, according to claim 16, wherein the sensing of
the living body signal from the user further comprises:

emitting incident light generated by a light emitting unit to

the user, and

sensing the living body signal from the user, using the

reflection light reflected in the user, and

the method further comprising:

measuring a signal to noise ratio (SNR) of the living body

signal, and
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controlling the electric current driving the light emitting
unit in such a manner that strength of the incident light is
adjusted depending on a result of comparing a reference
value with the measured signal to noise ratio.
21. A method of controlling a mobile terminal with a health
care function, according to claim 20,
wherein the controlling of the electric current driving the
light emitting unit includes increasing an amount of the
electric current driving the light emitting unit, when the
measured signal to noise ratio is smaller than the refer-
ence value as the result of the comparison.
22. A method of controlling a mobile terminal with a health
care function, according to claim 21,
wherein the amount of electric current driving the light
emitting unit is determined based on information on
user’s personal characteristics, in the emitting of the
incident light to an object, or in the controlling of the
electric current driving the light emitting unit.
23. A method of controlling a mobile terminal with a health
care function, according to claim 21,
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wherein the amount of the electric current driving the light
emitting unit is determined based on a difference in
value between the measured signal to noise ratio and the
reference value, in the controlling of the electric current
driving the light emitting unit.
24. A method of controlling a mobile terminal with a health
care function, according to claim 21, further comprising:
detecting a motion ofthe main body of the mobile terminal.
wherein the amount of the electric current driving the light
emitting unit is determined based on the motion of the
main body of the mobile terminal, in the emitting of the
incident light to the object, or in the controlling of the
electric current driving the light emitting unit.
25. A method of controlling a mobile terminal with a health
care function, according to claim 16,
wherein the living body signal and the surroundings infor-
mation responds to the change in the location of the
mobile terminal, and thus is detected, in the detecting of
the living body signal and the surroundings information.
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