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Description

[0001] This application claims the benefit of earlier fil-
ing date and right of priority to Korean Application No.
10-2013-0027754 filed in Korea on March 15, 2013.

BACKGROUND
1. Field

[0002] The present disclosure relates to a mobile ter-
minal, and more particularly, to a mobile terminal and a
method of controlling the mobile terminal.

2. Background

[0003] Mobile terminals and methods of controlling the
same are known. However, they suffer from various dis-
advantages.

[0004] US 2003/0142591 A1 discloses an interactive
alarm clock and method, wherein the alarm clock com-
prises a motion detection system for detecting motions
of a user. If no motion is detected during a designated
motion detection period, the alarm clock will be disen-
gaged. Disengagement of the alarm clock prevents alarm
signals from being produced until the user manually re-
engages the alarm clock. The alarm clock further com-
prises a snooze mechanism that can be activated by the
user. The alarm clock can be programmed by the user
to produce an alarm signal distinct in volume level every
time the snooze mechanism is activated.

[0005] WO 2011/027266 A1 discloses an alarm clock
which is configured to produce a sequence of alarm sig-
nals, wherein each alarm signal within the sequence is
suppressible when a sensor detects a predetermined
body activity level of a user. In EP 1 855 170 A2 a method
and an apparatus for controlling an alarm function of a
mobile device are disclosed. In the disclosed method, an
alarm signal is stopped if a movement-sensing signal is
equal to orexceeds a threshold value, wherein the move-
ment-sensing signal is based on a detected movement
of the mobile device by an inertial sensor.

[0006] JP2009-2332925 Adiscloses asystemforeval-
uating a moving state of a sleeping person. Depending
on whether it is evaluated that a person leaves a bed or
does not leave a bed, the illuminance of an illumination
device is increased or is turned off.

[0007] US 2012/0007737 A1 discloses a detector that
is capable to detect bio-signals of a user. The bio-signals
indicate whether the user is concentrating or not, and
depending on the detected bio-signals, a user alert re-
lating to an event is initiated or is not initiated.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The accompanying drawings, which are includ-
ed to provide a further understanding of the disclosure
and are incorporated in and constitute a part of this ap-
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plication, illustrate embodiment(s) of the disclosure and
together with the description serve to explain the principle
of the disclosure. The above and other aspects, features,
and advantages of the present disclosure will become
more apparent upon consideration of the following de-
scription of preferred embodiments, taken in conjunction
with the accompanying drawing figures. In the drawings:

Figure 1 is a block diagram of a terminal according
to the present disclosure;

Figure 2 is a block diagram for a configuration of a
measuring unit for measuring bio-information of a
user according to the present disclosure;

Figure 3A is a front perspective view of the mobile
terminal in accordance with one embodiment of the
present disclosure;

Figure 3B is a rear perspective view of the mobile
terminal in accordance with one embodiment of the
present disclosure;

Figures 4A and 4B are perspective diagrams of a
terminal of a wristwatch type according to the present
disclosure;

Figure 5 is a flowchart of a process for providing a
snooze function in accordance with a sleep state of
a user after an alarm output according to the present
disclosure;

Figure 6 is a flowchart for detailed operations of the
steps S110 to S140 shown in Figure 5 according to
a 1st example of the present disclosure;

Figure 7 is a flowchart for detailed operations of the
steps S110 to S140 shown in Figure 5 according to
a 2nd example of the present disclosure;

Figure 8 is a flowchart for detailed operations of the
steps S110 to S140 shown in Figure 5 according to
a 3rd example of the present disclosure;

Figure 9 is a flowchart for detailed operations of the
steps S110 to S140 shown in Figure 5 according to
a 4th example of the present disclosure;

Figure 10 is a flowchart for detailed operations of the
steps S110 to S140 shown in Figure 5 according to
a 5th example of the present disclosure;

Figure 11 is a flowchart for detailed operations of the
steps S110 to S140 shown in Figure 5 according to
a 7th example of the present disclosure;

Figures 12A to 12C are diagrams to describe a proc-
ess for setting or changing at least one of a snooze
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repetitive period, a snooze repetitive count and an
alarm sound of a snooze function using a motion
gesture;

Figures 13A to 13C are diagrams to describe a proc-
ess for setting or changing at least one of a snooze
repetitive period, a snooze repetitive count and an
alarm sound of a snooze function using a touch ges-
ture;

Figure 14 is a flowchart for detailed operations of the
steps S210 and S220 shown in Figure 5;

Figure 15 is a diagram to describe a process for
changing an alarm sound output strength of a snooze
function in response to a difference between a user’'s
sleep level and a reference level according to the
present disclosure;

Figure 16 is a diagram to describe a process for
changing a volume size of a sound of a currently
played content in response to a difference between
a user’s sleep level and a reference level according
to a 1st example of the present disclosure;

Figure 17 is a diagram to describe a process for
changing a volume size of a sound of a currently
played content in response to a difference between
a user’s sleep level and a reference level according
to a 2nd example of the present disclosure;

Figure 18 is a diagram to describe a process for re-
serving an execution of an occurrence indicating op-
eration of a currently occurring event in accordance
with a user’s sleep level according to the present
disclosure;

Figure 19is a diagram to describe a process for con-
trolling an operation of an external device in the
course of an active snooze function or on ending a
snooze function according to the present disclosure;
and

Figure 20 is a diagram to describe a process for pro-
viding a health state information and an exercise in-
formation for improvement of a health state based
on user’s bio-information in the course of an active
snooze function or on ending an snooze function ac-
cording to the present disclosure.

DETAILED DESCRIPTION

[0009] The present invention is defined by independ-
ent claims 1 and 13 with particular embodiments being
represented by the corresponding dependent claims.

[0010] In the following detailed description, reference
is made to the accompanying drawing figures which form
a part hereof, and which show by way of illustration spe-
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cificembodiments of the disclosure. It is to be understood
by those of ordinary skill in this technological field that
other embodiments may be utilized, and structural, elec-
trical, as well as procedural changes may be made with-
out departing from the scope of the present disclosure.
Wherever possible, the same reference numbers will be
used throughout the drawings to refer to the same or
similar parts.

[0011] The terms "module," "unit," and "part" are used
herein with respect to various elements only to facilitate
disclosure of the disclosure. Therefore, the terms "mod-
ule," "unit," and "part" are used interchangeably herein.
[0012] A mobile terminal is a device that can be con-
figured to perform various functions, such as data and
voice communications, capturing still images and video
via a camera, recording audio, playing music files and
outputting music via a speaker system, and displaying
images and video on a display. Some terminals include
additional functionality to support game playing, while
other terminals are also configured as multimedia play-
ers. More recently, mobile terminals have been config-
ured to receive broadcast and multicast signals to permit
viewing of content, such as videos and television pro-
grams.

[0013] Generally, terminals can be classified into mo-
bile terminals and stationary terminals according to a
presence or non-presence of mobility. And, the mobile
terminals can be further classified into handheld termi-
nals and vehicle mount terminals according to availability
for hand-carry.

[0014] There are ongoing efforts to support and in-
crease the functionality of mobile terminals. Such efforts
include software and hardware improvements, as well
as changes and improvements in the structural compo-
nents which form the mobile terminal.

[0015] Recently, a mobile terminal tends to be imple-
mented into a wearable device type such as a user-wear-
able wristwatch type, a user-wearable eyeglass type, a
user-wearable necklace type and the like. A user wears
a mobile terminal of a wearable device type to enjoy
unique functions of a wrist watch, eyeglasses, a necklace
and the like as well as functions of the mobile terminal.
[0016] Meanwhile, amobile terminal provides analarm
function of outputting an alarm sound on a user-set time.
Using the alarm function, a user can recognize an impor-
tant schedule hour or wake up from sleep on a desired
hour.

[0017] Many ongoing efforts have been made to newly
add a repetitive alarm function to an alarm function of a
related art. For example, there is a snooze function ap-
plicable together with a general alarm function of output-
ting an alarm sound once on a set alarm hour.

[0018] The snooze function means a function of out-
putting an alarm sound repeatedly by preset repetition
periods and at a count of repetitions after outputting the
alarm sound in accordance with an alarm function.
[0019] In particular, although a user cancels an alarm
function unintentionally despite waking up fully from
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sleep, the user can wake up from the sleep on a user-
intended hour through the snooze function.

[0020] However, if a fully-awakened user is unable to
automatically recognize whether the snooze function is
turned on, it is inconvenient for the user to manually ma-
nipulate the cancellation of the snooze function.

[0021] Accordingly, embodiments of the present dis-
closure are directed to a mobile terminal and controlling
method thereof that substantially obviate one or more
problems due to limitations and disadvantages of the re-
lated art.

[0022] An object of the present disclosure is to provide
a terminal and controlling method thereof, by which a
snooze function for an alarm can be activated depending
on whether a user sleeps after outputting the alarm.
[0023] Additional advantages, objects, and features of
the disclosure will be set forth in the disclosure herein as
well as the accompanying drawings. Such aspects may
also be appreciated by those skilled in the art based on
the disclosure herein.

[0024] The present disclosure can be applied to vari-
ous types of terminals. For example, the terminals can
include mobile terminals as well as stationary terminals,
such as mobile phones, user equipments, smart phones,
digital televisions (DTVs), computers, digital broadcast
terminals, personal digital assistants, portable multime-
dia players (PMP) and navigators.

[0025] In aterminal described in the present specifica-
tion, the mobile terminal can be configured as a wearable
device type, which is wearable on a part of a user’s body,
such as a wrist watch type, an eyeglass type, a necklace
type and the like. In this case, the mobile terminal may
have a configuration detachable from a wristwatch, eye-
glasses, a ring, a necklace or the like. Alternatively, the
mobile terminal may have a configuration built in one
body of a wristwatch, eyeglasses, a ring, a necklace or
the like.

[0026] For ease of description, the present disclosure
will be described with respect to a mobile terminal 100
shown in Figures 1 through 2B. However, it should be
understood that the present disclosure can also be ap-
plied to other types of terminals.

[0027] Figure 1 illustrates an exemplary block diagram
of the mobile terminal 100 in accordance with one em-
bodiment of the present disclosure. It should be under-
stood that embodiments, configurations and arrange-
ments other than that depicted in Figure 1 can be used
without departing from the scope of the disclosure. As
shown in Figure 1, the mobile terminal 100 includes a
wireless communication unit 110, an audio/video (AV)
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. It should
be understood that the mobile terminal 100 may include
additional or fewer components than those shown in Fig-
ure 1.

[0028] The wireless communication unit 110 can in-
clude one or more components for allowing wireless com-
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munication between the mobile terminal 100 and a wire-
less communication system or network within which the
mobile terminal 100 is located. Moreover, the wireless
communication unit 110 of the present disclosure can
receive bio-information of a user from an external meas-
urement device for measuring the bio-information of the
user. In this case, the bio-information of the user may
include at least one or two of a blood pressure, a pulse,
a body temperature, an electrocardiogram, an electro-
myogram, an electroencephalogram, a blood flow, an ox-
ygen saturation and the like.

[0029] For example, the wireless communication unit
110 can include a broadcast receiving module 111, a
mobile communication module 112, a wireless Internet
module 113, a short-range communication module 114,
and a position-location module 115.

[0030] The broadcast receiving module 111 receives
a broadcast signal and/or broadcast related information
from an external broadcast management server via a
broadcast channel. In one embodiment, the mobile ter-
minal 100 can be configured to include two or more
broadcastreceiving modules 111 to enable simultaneous
reception of two or more broadcast channels or to facil-
itate switching of broadcast channels. The broadcast
channel can include a satellite channel and a terrestrial
channel. The broadcast management server can be a
server that generates and transmits a broadcast signal
and/or broadcast related information, or a server that re-
ceives a previously-generated broadcasting signal
and/or previously-generated broadcasting-related infor-
mation and transmits the previously-generated broad-
cast signal and/or previously-generated broadcasting-
related information to the mobile terminal 100.

[0031] For example, the broadcast signal can be im-
plemented as a TV broadcast signal, a radio broadcast
signal, a data broadcast signal, and various other types
of signals. In one embodiment, the broadcast signal can
include a combination of the broadcast signal and a TV
broadcast signal or a combination of the broadcast signal
and a radio broadcast signal.

[0032] The broadcast-related information can include
broadcast channel information, broadcast program infor-
mation, or broadcast service provider information. The
broadcast-related information can be provided to the mo-
bile terminal 100 through a mobile communication net-
work. In such a case, the broadcast-related information
can be received by the mobile communication module
112.

[0033] The broadcast-related information can be im-
plemented in various forms. For example, the broadcast-
related information can have the form of an electronic
program guide (EPG) of the digital multimedia broadcast-
ing (DMB) standard, or an electronic service guide (ESG)
of the digital video broadcast-handheld (DVB-H) stand-
ard.

[0034] The broadcast receiving module 111 can be
configured to receive broadcast signals transmitted from
various types of broadcast systems, such as digital mul-
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timedia broadcasting-terrestrial (DMB-T), digital multi-
media broadcasting-satellite (DMB-S), DVB-H, digital
video broadcast - convergence of broadcast and mobile
services (DVB-CBMS), Open Mobile Alliance broadcast
(OMA-BCAST), the data broadcasting system known as
media forward link only (MediaFLO) and integrated serv-
ices digital broadcast-terrestrial (ISDB-T) systems. The
broadcast receiving module 111 can be configured to
receive signals from broadcasting systems providing
broadcasting signals other than the above-described dig-
ital broadcasting systems. The broadcast signal and/or
broadcast-related information received via the broadcast
receiving module 111 can be stored in a storage medium,
such as the memory 160.

[0035] The mobile communication module 112 can
transmit and/or receive wireless signals to and/or from
at least one network entity, such as a base station, an
external terminal, or a server. Forexample, such wireless
signals can include audio, video, and data according to
a transmission and reception of text/multimedia messag-
es.

[0036] Moreover, the mobile communication module
112 of the present disclosure can receive bio-information
of a user from an external measurement device for meas-
uring the bio-information of the user. In this case, the bio-
information of the user may include atleast one of a blood
pressure, a pulse, a body temperature, an electrocardi-
ogram, an electromyogram, an electroencephalogram,
a blood flow, an oxygen saturation and the like.

[0037] ThewirelessInternetmodule 113 canbe amod-
ule that supports Internet access for the mobile terminal
100. For example, the wireless Internet module 113 can
be included in the mobile terminal 100 or installed in an
external device that is coupled to the mobile terminal 100.
For example, the wireless Internet technology imple-
mented by the wireless Internet module 113 can be a
wireless local area network (WLAN), Wi-Fi, Wireless
Broadband (WiBro), World Interoperability for Microwave
Access (WIMAX), or High Speed Downlink Packet Ac-
cess (HSDPA).

[0038] Moreover, as mentioned in the foregoing de-
scription, the wireless internet module 113 can receive
or download the data relevant to the area, in which the
mobile terminal 100 is located, from the external server.
[0039] Moreover, the wireless internet module 113 of
the present disclosure is connected to communicate with
an external measurement device for measuring the bio-
information of the user and can receive the bio-informa-
tion of the user from the external measurement device.
In this case, the bio-information of the user may include
at least one of a blood pressure, a pulse, a body temper-
ature, an electrocardiogram, an electromyogram, an
electroencephalogram, a blood flow, an oxygen satura-
tion and the like.

[0040] The short-range communication module 114
can be a module for supporting relatively short-range
communications. For example, the short-range commu-
nication module 114 can be configured to communicate
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using short range communication technology, such as,
radio frequency identification (RFID), Infrared Data As-
sociation (IrDA), or Ultra-wideband (UWB), as well as
networking technologies, such as Bluetooth or ZigBee.
[0041] Moreover, the short range communication mod-
ule 114 of the present disclosure is connected to short-
range communicate with an external measurement de-
vice for measuring the bio-information of the user and
can receive the bio-information of the user from the ex-
ternal measurement device. In this case, the bio-infor-
mation of the user may include at least one of a blood
pressure, a pulse, a body temperature, an electrocardi-
ogram, an electromyogram, an electroencephalogram,
a blood flow, an oxygen saturation and the like.

[0042] The position-location module 115 identifies or
otherwise obtains the location of the mobile terminal 100.
Inone embodiment, the position-location module 115 can
include a global positioning system (GPS) module.
[0043] The A/V input unit 120 can be used to input an
audio signal or a video signal, and can include a camera
121 and a microphone 122. For example, the camera
121 can have a digital zoom feature and can process
image frames of still images or video obtained by an im-
age sensor of the camera 121 in a video call mode or a
photographing mode. The processed image frames can
be displayed on a display unit 151.

[0044] The image frames processed by the camera
121 can be stored in the memory 160 or can be externally
transmitted via the wireless communication unit 110. Op-
tionally, at least two cameras 121 can be provided to the
mobile terminal 100 according to environment of usage.
[0045] The microphone 122 can receive an external
audio signal while operating in a particular mode, such
as a phone call mode, a recording mode or a voice rec-
ognition mode, and can process the received audio signal
into electrical audio data. The audio data can then be
converted into a form that can be transmitted to a mobile
communication base station through the mobile commu-
nication module 112 in the call mode. The microphone
122 can apply various noise removal or noise canceling
algorithms for removing or reducing noise generated
when the external audio signal is received.

[0046] The userinputunit 130 can generate input data
inresponse to user manipulation of a corresponding input
device or devices, such as a keypad, a dome switch, a
touchpad, a jog wheel, or a jog switch. In one embodi-
ment, the touchpad can be configured as a static pres-
sure or capacitance type.

[0047] The sensing unit 140 can sense a change of
position of the mobile terminal 100 or a component of the
mobile terminal 100, relative positioning of components
of the mobile terminal 100, such as a display and keypad,
whether a user touches the mobile terminal 100, an ori-
entation of the mobile terminal 100, acceleration or de-
celeration of the mobile terminal 100, and a current state
of the mobile terminal 100, such as an open or close
state. The sensing unit 140 can also include a proximity
sensor 141.



9 EP 2 777 484 B1 10

[0048] The sensing unit 140 senses such a current
state of the terminal 100 as an open/closed state of the
terminal 100, a location of the terminal 100, a presence
or non-presence of a contact with a user, a direction (e.g.,
azimuth, etc.) of the terminal 100, a measured motion
size of the terminal 100, a surrounding illumination inten-
sity of the terminal 100, an acceleration/deceleration of
the terminal 100 and the like and then generates a sens-
ing signal for controlling an operation of the terminal 100.
[0049] The sensing unit 140 may include a proximity
sensor 141, amotion sensor 142, anillumination intensity
sensor 143 and an acceleration sensor 144. The prox-
imity sensor 141 shall be described in detail later.
[0050] The motionsensor 142 senses amotion gesture
or size of the terminal 100 moved by a user and then
outputs the sensed motion gesture or size. The illumina-
tion intensity sensor 143 measures a surrounding illumi-
nation intensity of the terminal 100 and then outputs the
measured surrounding illumination intensity. The accel-
eration sensor 144 measures acceleration/deceleration
of the terminal 100 and then outputs the measured ac-
celeration/deceleration.

[0051] The output unit 150 can generate visual, audi-
tory and/or tactile outputs and can include the display
unit 151, an audio output module 152, an alarm unit 153,
a haptic module 154, and a projector module 155. The
display unit 151 can be configured to display information
processed by the mobile terminal 100.

[0052] For example, when the mobile terminal 100 is
in a call mode, the display unit 151 can display a user
interface (Ul) or agraphic user interface (GUI) for placing,
conducting, and terminating a call. For example, when
the mobile terminal 100 is in the video call mode or the
photographing mode, the display unit 151 can addition-
ally or alternatively display images which are associated
with such modes, the Ul or the GUI.

[0053] Thedisplay unit 151 can be implemented using
display technologies including, for example, a liquid crys-
tal display (LCD), a thin film transistor-liquid crystal dis-
play (TFT-LCD), an organic light-emitting diode display
(OLED), a flexible display and a three-dimensional dis-
play. The mobile terminal 100 can be configured to in-
clude more than one display unit 151 according to the
configuration of the mobile terminal 100.

[0054] For example, the mobile terminal 100 can in-
clude a number of display units 151 that are arranged on
a single face of the mobile terminal 100, and can be
spaced apart from one another or integrated in one body.
The number of display units 151 can also be arranged
on different sides of the mobile terminal 100.

[0055] In one embodiment, the display used in the dis-
play unit 151 can be of a transparent type or a light trans-
mittive type, such thatthe display unit 151 isimplemented
as a transparent display. For example, the transparent
display can include a transparent OLED (TOLED) dis-
play. The rear structure of the display unit 151 can also
be of a light transmittive type. Accordingly, a user may
see an object located behind the body of the mobile ter-
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minal 100 through the transparent area of the body of
the mobile terminal 100 that is occupied by the display
unit 151.

[0056] When the display unit 151 and a sensor for
sensing a user touch (hereinafter referred to as a "touch
sensor") are configured as a layered structure to form a
touch screen, the display unit 151 can be used as an
input device in addition to an output device. For example,
the touch sensor can be in the form of a touch film, a
touch sheet, or a touch pad.

[0057] The touch sensor can convert a variation in
pressure applied to a specific portion of the display unit
151 or a variation in capacitance generated at a specific
portion of the display unit 151 into an electric input signal.
The touch sensor can sense pressure resulting from a
touch, as well as the position and area of the touch.
[0058] Whenthe userapplies atouch inputto the touch
sensor, a signal corresponding to the touch input can be
transmitted to a touch controller (not shown). The touch
controller can process the signal and transmit data cor-
responding to the processed signal to the controller 180.
The controller 180 can then use the data to detect a
touched portion of the display unit 151.

[0059] The proximity sensor 141 of the sensing unit
140 can be located in an internal region of the mobile
terminal 100 and either enclosed by the touch screen or
around the touch screen. The proximity sensor 141 can
sense an object approaching a prescribed detecting sur-
face or an object located near the proximity sensor 141
without any physical contact using an electromagnetic
field orinfrared rays. The longevity of the proximity sensor
141 can substantially exceed the longevity of a contact
sensor and, therefore, can have wide applications in the
mobile terminal 100.

[0060] The proximity sensor 141 can include a trans-
mittive photo-electric sensor, a direct reflection photo-
electric sensor, a mirror reflection photo-electric sensor,
a radio frequency oscillation proximity sensor, an elec-
trostatic capacity proximity sensor, a magnetic proximity
sensor, and/or an infrared proximity sensor. In one em-
bodiment, the touch screen can include an electrostatic
capacity proximity sensor, such thata proximity of a point-
er can be detected through a variation in an electric field
according to the proximity of the pointer. Accordingly, the
touch screen or touch sensor can be classified as the
proximity sensor 141.

[0061] For purposes of clarity, an action of the pointer
approaching the touch screen and being recognized with-
out actually contacting the touch screen will be herein
referred to as a "proximity touch," while an action of bring-
ing the pointer into contact with the touch screen will be
herein referred to as a "contact touch." A proximity touch
position of the pointer on the touch screen can corre-
spond to a position on the touch screen from which the
pointer is situated perpendicularly with respect to the
touch screen.

[0062] Viathe proximity sensor 141, a proximity touch
and a proximity touch pattern, such as a proximity touch
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distance, a proximity touch duration, a proximity touch
position, or a proximity touch movement state can be
detected. For example, information corresponding to the
detected proximity touch action and proximity touch pat-
tern can be displayed on the touch screen.

[0063] The audio output module 152 can output audio
data received from the wireless communication unit 110,
or stored in the memory 160, in a call receiving mode, a
call placing mode, a recording mode, a voice recognition
mode, or a broadcast receiving mode. The audio output
module 152 can also provide audio signals related to
particular functions performed by the mobile terminal
100, such as a call received or a message received. For
example, the audio output module 152 can include a
speaker, a buzzer, or other audio output device.

[0064] The alarm unit 153 can output a signal for indi-
cating the occurrence of an event of the mobile terminal
100, such as a call received event, a message received
event and a touch input received event, using a vibration
as well as video or audio signals. The video or audio
signals can also be output via the display unit 151 or the
audio output module 152. Therefore, in various embod-
iments, the display unit 151 or the audio output module
152 can be considered as a part of the alarm unit 153.
[0065] The haptic module 154 can generate various
tactile effects that can be physically sensed by the user.
Forexample, atactile effect generated by the haptic mod-
ule 154 caninclude vibration. The intensity and/or pattern
of the vibration generated by the haptic module 154 can
be controlled. For example, different vibrations can be
combined and provided or sequentially provided.
[0066] The haptic module 154 can generate a variety
of tactile effects in addition to a vibration. Such tactile
effects include an effect caused by an arrangement of
vertically moving pins that are in contact with the skin of
the user; an effect caused by a force of air passing
through an injection hole or a suction of air through a
suction hole; an effect caused by skimming over the us-
er’s skin; an effect caused by contact with an electrode;
an effect caused by an electrostatic force; and an effect
caused by the application of cold and warm temperatures
using an endothermic or exothermic device.

[0067] Forexample, the haptic module 154 can enable
auser to sense the tactile effects through a muscle sense
ofthe user’s finger or arm, as well as to transfer the tactile
effect through direct contact. Optionally, the mobile ter-
minal 100 can include at least two haptic modules 154
according to the configuration of the mobile terminal 100.
[0068] The projector module 155 is an element for per-
forming an image projection function of the mobile termi-
nal 100. In one embodiment, the projector module 155
can be configured to display an image identical to or par-
tially different from an image displayed by the display unit
151 on an external screen or wall according to a control
signal of the controller 180.

[0069] For example, the projector module 155 can in-
clude a light source (not shown), such as a laser, that
generates adequate light for external projection of an im-
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age, means for producing the image (not shown) to be
projected via the light generated from the light source,
and a lens (not shown) for enlarging the projected image
according to a predetermined focus distance. The pro-
jector module 155 can further include a device (not
shown) for adjusting the direction in which the image is
projected by mechanically moving the lens or the entire
projector module 155.

[0070] The projector module 155 can be classified as
a cathode ray tube (CRT) module, a liquid crystal display
(LCD) module, or a digital light processing (DLP) module
according to a type of display used. For example, the
DLP module operates by enabling the light generated
from the light source to reflect on a digital micro-mirror
device (DMD) chip and can advantageously reduce the
size of the projector module 155.

[0071] The projector module 155 can preferably be
configured in a lengthwise direction along a side, front or
back of the mobile terminal 100. It should be understood,
however, that the projector module 155 can be config-
ured on any portion of the mobile terminal 100.

[0072] The memory 160 can store various types of data
to support the processing, control, and storage require-
ments of the mobile terminal 100. For example, such
types of data can include program instructions for appli-
cations operated by the mobile terminal 100, contact da-
ta, phone book data, messages, audio, still images,
and/or moving images.

[0073] A recent use history or a cumulative usage fre-
quency of each type of data can be stored in the memory
unit 160, such as usage frequency of each phonebook,
message or multimedia. Moreover, data for various pat-
terns of vibration and/or sound output when a touch input
is performed on the touch screen can be stored in the
memory unit 160.

[0074] Thememory 160 canbeimplemented using any
type or combination of suitable volatile and non-volatile
memory or storage devices, such as a flash memory, a
hard disk type memory, a multimedia card micro type
memory, a card type memory, such as a Secure Digital
(SD) card or Extreme Digital (xD) card, a random access
memory (RAM), a static random access memory
(SRAM), a read-only memory (ROM), an erasable pro-
grammable read-only memory (EPROM), a programma-
ble ROM (PROM), an electrically erasable programma-
ble read-only memory (EEPROM), a magnetic memory,
a magnetic disk, an optical disk, or other type of memory
or data storage device. In other embodiments, the mem-
ory 160 can be a storage device that can be accessed
by the mobile terminal 100 via the Internet.

[0075] The interface unit 170 can couple the mobile
terminal 100 to external devices. The interface unit 170
can receive data from the external devices or power, and
transmit the data or power to internal components of the
mobile terminal 100. In addition, the interface unit 170
can transmit data of the mobile terminal 100 to the ex-
ternal devices. The interface unit 170 can include, for
example, a wired or wireless headset port, an external



13 EP 2 777 484 B1 14

charger port, a wired or wireless data port, a memory
card port, a port for connecting adevice having an identity
module, an audio input/output (1/O) port, a video I/O port,
and/or an earphone port.

[0076] The identity module is the chip for storing vari-
ous kinds of information for authenticating the authority
to use the mobile terminal 100. For example, the identity
module can be a user identify module (UIM), a subscriber
identify module (SIM) or a universal subscriber identify
module (USIM). A device including the identity module
(hereinafter referred to as "identity device") can also be
manufactured in the form of a smart card. Therefore, the
identity device can be connected to the mobile terminal
100 via a corresponding port of the interface unit 170.
[0077] When the mobile terminal 100 is connected to
an external cradle, the interface unit 170 becomes a pas-
sage for supplying the mobile terminal 100 with a power
from the cradle or a passage for delivering various com-
mand signals inputted from the cradle by a user to the
mobile terminal 100. Each of the various command sig-
nals inputted from the cradle or the power can operate
as a signal enabling the mobile terminal 100 to recognize
that it is correctly loaded in the cradle.

[0078] Moreover, the interface unit 170 of the present
disclosure is connected to an external measurement de-
vice for measuring the bio-information of the user and
can receive the bio-information of the user from the ex-
ternal measurement device. In this case, the bio-infor-
mation of the user may include at least one of a blood
pressure, a pulse, a body temperature, an electrocardi-
ogram, an electromyogram, an electroencephalogram,
a blood flow, an oxygen saturation and the like.

[0079] The controller 180 can control the general op-
erations of the mobile terminal 100. For example, the
controller 180 can be configured to perform control and
processing associated with voice calls, data communi-
cation, and/or video calls. The controller 180 can perform
pattern recognition processing to recognize a character
or image from a handwriting input or a picture-drawing
input performed on the touch screen.

[0080] Moreover, the controller 180 can control all op-
erations related to a start and end of a snooze function
for alarm in response to alarm settings and a presence
or non-presence of user’s sleep according to the present
disclosure.

[0081] The power supply unit 190 can be an external
power source, aninternal power source, or a combination
thereof. The power supply unit 190 can supply power to
other components in the mobile terminal 100.

[0082] Various embodiments described herein may be
implemented in a computer-readable medium using, for
example, computer software, hardware, or some combi-
nation thereof. For a hardware implementation, the em-
bodiments described herein may be implemented within
one or more application specific integrated circuits
(ASICs), digital signal processors (DSPs), digital signal
processing devices (DSPDs), programmable logic devic-
es (PLDs), field programmable gate arrays (FPGAs),
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processors, controllers, micro-controllers, microproces-
sors, other electronic units designed to perform the func-
tions described herein, or a selective combination there-
of. Such embodiments may also be implemented by the
controller 180.

[0083] For example, the procedures or functions de-
scribed herein can be implemented in software using
separate software modules that allow performance of at
least one function or operation. Software codes can be
implemented by a software application or program written
in any suitable programming language. The software
codes can be stored in the memory 160 and executed
by the controller 180.

[0084] In the following description, a configuration of
the measuring unit 190 for measuring bio-information of
a user is explained in detail with reference to Figure 2.
[0085] Figure 2 is a block diagram for a configuration
of a measuring unit for measuring bio-information of a
user according to the present disclosure.

[0086] Referring to Figure 2, the measuring unit 190
of the present disclosure measures user’s bio-informa-
tion used for sleep level determination depending on a
presence or non-presence of user’s sleep and a sleep
depth under the control of the controller 180.

[0087] Inthis case, the bio-information of the user may
include at least one of a blood pressure, a pulse, a body
temperature, an electrocardiogram, an electromyogram,
an electroencephalogram, a blood flow, an oxygen sat-
uration and the like.

[0088] The above-configured measuring unit 190 may
include a pulse sensor 191, a blood pressure sensor 192,
a body temperature sensor 193, an electrocardiogram
sensor 194, an electromyogram sensor 195, an electro-
encephalogram sensor 196, a blood flow sensor 197, an
oxygen saturation sensor 198 and the like.

[0089] In particular, the pulse sensor 191 measures a
user’s pulse and then outputs the measured pulse to the
controller 180. The blood pressure sensor 192 measures
a user’s blood pressure and then outputs the measured
blood pressure to the controller 180.

[0090] The body temperature sensor 193 measures a
body temperature of a user and then outputs the meas-
ured body temperature to the controller 180.

[0091] The electrocardiogram sensor 194 measures
an electrocardiogram of a user and then outputs the
measured electrocardiogram to the controller 180. The
electrocardiogram sensor 194 is provided within the ter-
minal 100 or connected to the terminal 100 via the inter-
face unit 170. The electrocardiogram sensor 194 is at-
tached near a heart of a user, measures an electrocar-
diogram ofthe user, and then outputs the measured elec-
trocardiogram to the controller 180. Alternatively, the
electrocardiogram sensor 194 is configured as an exter-
nal measurement device and may transmit information
corresponding to the measured electrocardiogram of the
user to the terminal 100 by a wireless communication
such as a short range communication.

[0092] The electromyogram sensor 195 measures an
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electromyogram of a user and then outputs the measured
electromyogram to the controller 180. The electromyo-
gram sensor 195 is provided within the terminal 100 or
connected to the terminal 100 via the interface unit 170.
The electromyogram sensor 195 is attached to at least
one body part of the user, measures an electromyogram
of the user, and then outputs the measured electromyo-
gram to the controller 180. Alternatively, the electromy-
ogram sensor 195 is configured as an external measure-
ment device and may transmit information corresponding
to the measured electromyogram of the user to the ter-
minal 100 by a wireless communication such as a short
range communication.

[0093] The electroencephalogram sensor 196 meas-
ures brain waves of a user according to user’s electro-
encephalogram and then outputs the measured brain
waves to the controller 180. The electroencephalogram
sensor 196 is provided within the terminal 100 or con-
nected to the terminal 100 via the interface unit 170. The
electroencephalogram 196 is attached near a head of a
user, measures brain waves of the user, and then outputs
the measured brain waves to the controller 180.

[0094] Alternatively, the electroencephalogram sensor
196 is configured as an external measurement device
and may transmitinformation corresponding to the meas-
ured brain waves of the user to the terminal 100 by a
wireless communication such as a short range commu-
nication.

[0095] The blood flow sensor 197 measures a blood
flow of a user and then outputs the measured blood flow
to the controller 180. The blood flow sensor 197 is pro-
vided within the terminal 100 or connected to the terminal
100 via the interface unit 170. The blood flow sensor 197
is attached near afinger of a user, measures a blood flow
of the user, and then outputs the measured blood flow
to the controller 180. Alternatively, the blood flow sensor
197 is configured as an external measurement device
and may transmitinformation corresponding to the meas-
ured blood flow of the user to the terminal 100 by a wire-
less communication such as a short range communica-
tion.

[0096] The oxygen saturation sensor 198 measures
an oxygen saturation of a user in blood and then outputs
the measured oxygen saturation blood flow to the con-
troller 180. The blood oxygen saturation sensor 198 is
provided within the terminal 100 or connected to the ter-
minal 100 via the interface unit 170. The oxygen satura-
tion sensor 198 is attached near a finger of a user, meas-
ures an oxygen saturation of the user, and then outputs
the measured oxygen saturation to the controller 180.
Alternatively, the oxygen saturation sensor 198 is con-
figured as an external measurement device and may
transmit information corresponding to the measured ox-
ygen saturation of the user to the terminal 100 by a wire-
less communication such as a short range communica-
tion.

[0097] Figure 3Ais a front perspective view of the mo-
bile terminal 100 in accordance with one embodiment of
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the present disclosure. In Figure 3A, the mobile terminal
100 is shown to have a bar type terminal body.

[0098] However, it should be understood that the mo-
bile terminal 100 is not limited to a bar type terminal body
and can have various other body types. Examples of such
body types include a slide type body, folder type body,
swing type body, a rotational type body, or combinations
thereof. Although the disclosure herein is primarily with
respect to a bar-type mobile terminal 100, it should be
understood that the disclosure can be applied to other
types of mobile terminals.

[0099] As shown in Figure 3A, the case of the mobile
terminal 100 (otherwise referred to as a "casing," "hous-
ing," or"cover") forming the exterior ofthe mobile terminal
100 can include a front case 101 and a rear case 102.
Various electronic components are installed in the space
between the front case 101 and the rear case 102. One
or more intermediate cases can be additionally disposed
between the front case 101 and the rear case 102. For
example, the front case 101 and the rear case 102 can
be made by injection-molding of a synthetic resin or can
be made using a metal, such as stainless steel (STS) or
titanium (Ti).

[0100] The display unit 151, the audio output module
152, the camera 121, user input modules 130a and 130b,
the microphone 122, or the interface unit 170 can be sit-
uated on the mobile terminal 100, and specifically, on the
front case 101.

[0101] Asshown in Figure 3A, for example, the display
unit 151 can be configured to occupy a substantial portion
of the front face 156 of the front case 101. As also shown
in Figure 3A, the audio output unit 152 and the camera
121 can be arranged in proximity to one end of the display
unit 151, and the user input module 130a and the micro-
phone 122 can be located in proximity to another end of
the display unit 151. As further shown in Figure 3A, the
user input module 130b and the interface unit 170 are
arranged on the sides of the front case 101 and the rear
case 102, such as sides 158 and 159, respectively.
[0102] The user input unit 130 described previously
with respect to Figure 1 can be configured to receive a
command for controlling an operation of the mobile ter-
minal 100 and can include one or more user input mod-
ules 130a and 130b shown in Figure 3A. The user input
modules 130a and 130b can each be referred to as a
"manipulation unit" and can be configured to employ var-
ious methods and techniques of tactile manipulation and
response to facilitate operation by the user.

[0103] The userinput modules 130a and 130b can be
configured for inputting different commands relative to
one another. For example, the user input module 130a
can be configured allow a user to input such commands
as "start," "end," and "scroll" to the mobile terminal 100.
The user input module 130b can allow a user to input a
command for adjusting the volume of the audio output
unit 152 or a command for switching to a touch recogni-
tion mode of the display unit 151.

[0104] Figure 3B is arear perspective view of the mo-
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bile terminal 100 in accordance with one embodiment of
the present disclosure. As shown in Figure 3B, a camera
121-1 can be additionally located on a rear surface 161
of the rear case 102. The camera 121-1 has a direction
of view that is substantially opposite to the direction of
view of the camera 121 shown in Figure 3A. The cameras
121 and 121-1 can have different resolutions, or different
pixels counts, with respect to one another.

[0105] For example, the camera 121 can operate with
a relatively lower resolution than the camera 121-1 in
order to capture an image of the user to allow immediate
transmission of the image to another user in real-time for
avideo call, whereas the camera 121-1 can operate with
a relatively higher resolution than the camera 121 to cap-
ture images of general objects with high picture quality,
which may not require immediate transmission in real-
time, and may be stored for later viewing or use. For
example, the cameras 121 and the camera 121-1 can be
configured to rotate or to pop-up on the mobile terminal
100.

[0106] Additional camera related components, such as
a flash 123 and a mirror 124, can be located adjacent to
the camera 121-1. When an image of a subject is cap-
tured with the camera 121-1, the flash 123 illuminates
the subject. The mirror 124 allows self-image capturing
by allowing the user to see himself when the user desires
to capture his own image using the camera 121-1.
[0107] The rear surface 161 of the rear case 102 can
furtherinclude a second audio output module 152-1. The
second audio output module 152-1 can support a stereo
sound function in conjunction with the audio output mod-
ule 152 shown in Figure 3A and can be used for commu-
nication during a phone call when the mobile terminal
100 is in a speaker phone mode.

[0108] A broadcasting signal receiving antenna 116
can be additionally attached to the side of the body of
the mobile terminal 100 in addition to an antenna used
for telephone calls. The broadcasting signal receiving an-
tenna 116 canform a part of the broadcast receiving mod-
ule 111 shown in Figure 1, and can be set in the body of
the mobile terminal 100 such that the broadcasting signal
receiving antenna can be pulled out and retracted into
the body of the mobile terminal 100.

[0109] Figure 3B shows the power supply unit 190 for
providing power to the mobile terminal 100. For example,
the power supply unit 190 can be situated either inside
the mobile terminal 100 or detachably coupled to the mo-
bile terminal 100.

[0110] As shown in Figure 3B, a touch pad 135 for
sensing a touch by the user can be located on the rear
surface 161 of the rear case 102. In one embodiment,
the touch pad 135 and the display unit 151 can be trans-
lucent such that the information displayed on display unit
151 can be output on both sides of the display unit 151
and can be viewed through the touch pad 135. The in-
formation displayed on the display unit 151 can be con-
trolled by the touch pad 135. In another embodiment, a
second display unit in addition to display unit 151 illus-
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trated in Figure 3A can be located on the rear surface
161 of the rear case 102 and combined with the touch
pad 135 to form a touch screen on the rear case 102.
[0111] The touch pad 135is activated by interconnect-
ing with the display unit 151 of the front case 101. The
touch pad 135 can be located in parallel with the display
unit 151 and behind the display unit 151. The touch pad
135 can have the same or smaller size than the display
unit 151.

[0112] Figures 4A and 4B are perspective diagrams of
a terminal of a wristwatch type according to the present
disclosure.

[0113] Figure 4A shows that a terminal according to
the present disclosure includes a mobile terminal 100
and a wristwatch support 200 on which the mobile termi-
nal 100 is detachably mounted. In particular, a user at-
taches the mobile terminal 100 to the wristwatch support
200, thereby using the mobile terminal 100 as a wrist-
watch.

[0114] In this case, a transceiving unit 210 configured
to transceive signals with the mobile terminal 100 is pro-
vided to the wristwatch support 200 in a manner of being
connected to the interface unit 170 of the mobile terminal
100.

[0115] And, the measuring unit 190 described with ref-
erence to Figure 1 and Figure 2 may be provided not to
the mobile terminal 100 but to a surface of the wristwatch
support 200 which comes in contact with a body of a user.
[0116] For instance, referring to Figure 4A, a measur-
ing unit 220 (which is the same measuring unit shown in
Figure 1 or Figure 2) provided to the wristwatch support
200, is formed on the surface which will come in contact
with a wrist of a user.

[0117] In particular, the measuring unit 220 provided
to the wristwatch support 200 can transceive signals with
the controller 180 of the mobile terminal 100 via a trans-
ceiving unit 210. Under the control of the controller 180,
the measuring unit 220 measures bio-information of a
user and then outputs the measured bio-information to
the controller 180.

[0118] Figure 4B shows that a terminal according to
the present disclosure is built in one body with a wrist-
watch.

[0119] Referring to Figure 4B, the measuring unit 190
is provided to a surface, which comes in contact with a
body of a user, of a wrist fixing band 187 of the wrist
watch. And, bio-information of a user can be measured
through the measuring unit 190.

[0120] For clarity of the following description of the
present disclosure, assume that a terminal according to
the present disclosure is a wristwatch type. Of course, a
terminal according to the present disclosure can include
one of all terminals of a wearable device type, which is
wearable of a user’s body, configured to measure bio-
information of the user as well as a mobile terminal.
[0121] In the following description, a process for pro-
viding a snooze function for alarm in accordance with a
sleep state of a user after an alarm output according to
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the present disclosure is explained in detail with refer-
ence to Figures 5 to 20.

[0122] Figure 5is aflowchart of a process for providing
a snooze function in accordance with a sleep state of a
user after an alarm output according to the present dis-
closure.

[0123] Referring to Figure 5, while an alarm is set in
the memory 160 [S110], the controller 180 determines
whether a current condition meets an output condition of
the alarm [S120].

[0124] If the current condition meets the output condi-
tion of the alarm [S130], the controller 180 controls the
alarm unit 153 to output the set alarm [S140]. In this case,
an operation of outputting the alarm may include at least
one of an operation of outputting an alarm sound (e.g.,
audio, vibration sound, a combination of audio and vibra-
tion sound, etc.) set for the alarm via the alarm unit 153,
an operation of displaying information indicating the
alarm on the display unit 151, an operation of blinking a
screen of the display unit 151 in specific color to indicate
the alarm, and the like.

[0125] In this case, the alarm set in the memory 160
may include a general alarm set by a user through an
alarm menu of the terminal 100. In particular, the alarm
may include an output time of the alarm, an output type
(e.g., audio, bell sound, combination of audio and bell
sound, etc.) of the alarm, a memo content related to the
alarm, and the like. If the alarm is set by a user via the
alarm menu, the steps S120 and S130 are skipped. In-
stead, the alarm is outputted on the alarm time set for
the alarm and the steps S150 to S220 described in the
following description can be then performed.

[0126] Meanwhile, the alarm set in the memory 160
may include an alarm automatically set by the terminal
100 in the memory 160 to prevent a user from falling
asleep in a specific situation or awake a user from a sleep
(e.g., a short sleep, a long sleep) on a specific condition.
[0127] In the following description, a process for auto-
matically setting an alarm by detecting that a user is
asleep and a process for outputting the alarm if a current
condition meets an output condition of the alarm [i.e.,
detailed operations of the steps S110 to S140 shown in
Figure 5] are explained in detail with reference to Figures
6to 11.

[0128] Figure 6 is a flowchart for detailed operations
of the steps S110 to S140 shown in Figure 5 according
to a 1st example of the present disclosure.

[0129] In particular, Figure 6 shows a process for au-
tomatically outputting an alarm, which was automatically
set while a user is asleep, at a sunrise time.

[0130] According to Figure 6, it is not necessary for a
user to manipulate a terminal one by one for the alarm
setting of the related art. If a user gets a sleep or falls
asleep, the terminal 100 automatically sets an alarm
when the user starts to get a sleep. And, the alarm is
automatically outputted at a sunrise time similar to a
morning wakeup time of the user.

[0131] Referring to Figure 6, the controller 180 period-
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ically measures bio-information of a user through the
measuring unit 190 [S111]. In this case, as mentioned in
the foregoing description with reference to Figure 2, the
bio-information of the user may include at least one or
two of a blood pressure, a pulse, a body temperature, an
electrocardiogram, an electromyogram, an electroen-
cephalogram, a blood flow, an oxygen saturation and the
like.

[0132] In this case, as mentioned in the foregoing de-
scription with reference to Figure 2, the measuring unit
190 may be provided within the terminal 100 or as an
external measuring device.

[0133] If the measuring unit 190 includes the external
measuring device, the controller 180 transmits a com-
mand signal for periodically measuring the bio-informa-
tion of the user to the external measuring device via the
wireless communication unit 110 and is then able to re-
ceive the periodically measured bio-information of the
user from the external measuring device via the wireless
communication unit 110.

[0134] Based on the measured bio-information of the
user, the controller 180 determines whether the user
starts to fall asleep or is currently asleep.

[0135] In particular, the bio-information of the user var-
ies depending on whether the user is in normal activity,
starts to fall asleep, or is asleep.

[0136] Currently, human sleep stages can be mainly
categorized into an REM (rapid eye movement) stage, a
1st non-REM stage, a 2nd non-REM stage, a 3rd non-
REM stage and a 4th non-REM stage.

[0137] In particular, regarding a human sleep depth,
the 1st non-REM stage is deeper than the REM stage,
the 2nd non-REM stage is deeper than the 1st non-REM
stage, the 3rd non-REM stage is deeper than the 2nd
non-REM stage, and the 4th non-REM stage is deeper
than the 3rd non-REM stage.

[0138] The 1st non-REM stage is the stage corre-
sponding to a start of a doze and includes a period from
a non-sleep state to a doze-off state. In the 1st non-REM
stage, a surrounding noise is partially recognizable while
eyes are slowly moving right and left.

[0139] The 2nd non-REM stage is an actually asleep
stage and means a relatively light sleep state. In the 2nd
non-REM stage, a user wakes up and then realizes that
he was asleep.

[0140] The 3rd non-REM stage indicates an interme-
diate sleep state. And, the 4th non-REM stage indicates
a deep sleep state.

[0141] A human can enter the REM stage through the
1st to 4th non-REM stages.

[0142] In the REM stage, eyes are moving fast. The
REM stage closer to an awakened state rather than an
actually asleep state. In the REM stage, heartbeat,
breathing, pulse and blood pressure are increasing. Dur-
ing this stage, a face or hand tends to move frequently.
[0143] In particular, if the sleep depth of a person in a
sleep corresponds to the REM stage or the 1st non-REM
stage, the person just falls asleep or almost wakes up
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from a sleep. If the sleep depth of a person in a sleep
corresponds to one of the 2nd to 3rd non-REM stages,
the person has taken a smooth sleep to some extent.
[0144] Meanwhile, in the memory 160 of the present
disclosure, values of a blood pressure, a pulse, a body
temperature, an electrocardiogram, an electromyogram,
an electroencephalogram, a blood flow and an oxygen
saturation, which correspond to 1st human bio-informa-
tionin the 1stnon-REM stage, values of ablood pressure,
a pulse, a body temperature, an electrocardiogram, an
electromyogram, an electroencephalogram, a blood flow
and an oxygen saturation, which correspond to 2nd hu-
man bio-information in the 2nd non-REM stage, values
of a blood pressure, a pulse, a body temperature, an
electrocardiogram, an electromyogram, an electroen-
cephalogram, a blood flow and an oxygen saturation,
which correspond to 3rd human bio-information in the
3rd non-REM stage, values of a blood pressure, a pulse,
a body temperature, an electrocardiogram, an electro-
myogram, an electroencephalogram, a blood flow and
an oxygen saturation, which correspond to 4th human
bio-information in the 4th non-REM stage, and values of
a blood pressure, a pulse, a body temperature, an elec-
trocardiogram, an electromyogram, an electroencepha-
logram, a blood flow and an oxygen saturation, which
correspond to 5th human bio-information in the REM
stage, are sorted by sleep stages and then saved as Ta-
ble 1.

[Table 1]

Condition

Sleep depth
1st non-REM stage
2nd non-REM stage

18t bio-information

2nd pio-information

3rd non-REM stage | 3" bio-information
4th non-REM stage

REM stage

4th pio-information

5th bio-information

[0145] In particular, the table, in which the 1st to 5th
bio-informations on the respective sleep stages are
saved, may be saved in the memory 160 by being down-
loaded from an external device or website via the wireless
communication unit 110 or provided as a default to the
terminal 100.

[0146] Moreover, a user may select at least one or two
of a blood pressure, a pulse, a body temperature, an
electrocardiogram, an electromyogram, an electroen-
cephalogram, a blood flow and an oxygen saturation,
which correspond to the bio-information measurable by
the measuring unit 190, through a menu manipulation of
the terminal and then controls the selected information
to be measured by the measuring unit 190.

[0147] Forinstance, a user selects the pulse, the blood
pressure and the body temperature from the blood pres-
sure, the pulse, the body temperature, the electrocardi-
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ogram, the electromyogram, the electroencephalogram,
the blood flow, and the oxygen saturation through the
menu and then enables the selected ones to be meas-
ured and used to obtain a presence or non-presence of
a sleep of the user and a sleep state of the user.

[0148] Based on the user’s bio-information measured
through the measuring unit 190, the controller 180 can
check whether the user currently starts to get a sleep or
is in a sleep [S112].

[0149] In particular, if the bio-information measured
through the measuring unit 190 belongs to the bio-infor-
mation according to one of the sleep stages of the table
saved in the memory 160, the controller 180 can deter-
mine that the user currently starts to fall asleep or is
asleep.

[0150] For instance, since the REM stage or the 1st
non-REM stage corresponds to a state in which a sleep
depth of a user is lowest, if the bio-information measured
through the measuring unit 190 belongs to the 5th bio-
information corresponding to the REM stage in Table 1
or the 1st bio-information corresponding to the 1st non-
REM stage in Table 1, the controller 180 determines that
the user currently starts to get a sleep or is asleep.
[0151] Meanwhile, a user can freely select and set the
sleep stage, which is used to determine whether the user
currently starts to get a sleep or is asleep, from the sleep
stages through the menu manipulation. For instance, af-
ter the user has set the 2nd non-REM stage through the
menu, if the bio-information measured through the meas-
uring unit 190 belongs to the 2nd bio-information accord-
ing to the user-set 2nd non-REM stage, the controller
180 determines that the user currently starts to get a
sleep or is asleep.

[0152] As mentioned in the above description, if the
controller 180 determines that the user currently starts
to get a sleep or is asleep based on the measured bio-
information [S113], the controller 180 automatically sets
an alarm for awakening the user from the sleep in the
memory 160 [S114].

[0153] In doing so, an alarm sound of the alarm may
be previously set by the user. Alternatively, an alarm
sound suitable for an alarm output condition described
in the following can be automatically set by the terminal
100.

[0154] In particular, in Figure 6, the alarm output con-
dition set in the memory 160 includes a sunrise time.
[0155] After the alarm has been set, the controller 180
accesses a website via the wireless communication unit
110, searches the accessed website for a sunrise time
information of the alarm-set date or a sunrise time infor-
mation of a date next to the alarm-set date and then ob-
tains the found information [S121A].

[0156] The controller 180 sets the alarm output time
setin the memory 160 to the obtained sunrise time. More-
over, since the alarm output time corresponds to the sun-
rise time, the controller 180 can automatically set the
alarm sound of the alarm to an alarm sound indicating a
morning wakeup having a category associated with the
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sunrise time among alarm sounds provided to the mem-
ory 160.

[0157] After the alarm setting process has been com-
pleted, the controller 180 determines whether a current
hour corresponds to the sunrise time of the alarm output
condition [S121B]. If the current hour corresponds to the
sunrise time [S131], the controller 180 performs the op-
eration corresponding to the step S140.

[0158] Figure 7 is a flowchart for detailed operations
of the steps S110 to S140 shown in Figure 5 according
to a 2nd example of the present disclosure.

[0159] In particular, Figure 6 shows a process for au-
tomatically outputting an alarm, which was automatically
set while a user is asleep, if a surrounding illumination
intensity is equal to or greater than a threshold.

[0160] According to Figure 7, it is not necessary for a
user to manipulate a terminal one by one for the alarm
setting of the related art. If a user gets a sleep or falls
asleep, the terminal 100 automatically sets an alarm
when the user starts to get a sleep. And, the alarm is
automatically outputted if the surrounding illumination in-
tensity of the terminal 100 is equal to or greater than an
illumination intensity corresponding to a morning.
[0161] Since the steps S111 to S114 shown in Figure
7 are the same as shown in Figure 6, their details shall
be omitted for clarity.

[0162] Referring to Figure 7, if an alarm is set in the
memory 160 by the steps S111 to S114, the controller
180 activates the illumination intensity sensor 143, meas-
ures a surrounding illumination intensity of the terminal
100 via the illuminationintensity sensor 143 [S122A], and
then determines whether the measured surrounding illu-
mination intensity is equal to or greater than a threshold
[S122B].

[0163] In this case, the threshold can become an illu-
mination intensity value corresponding to a normal morn-
ing wakeup time. And, a user can freely change the illu-
mination intensity value of the threshold through a menu
manipulation suitable for his morning wakeup time.
[0164] Since the alarm output condition is associated
with a morning illumination intensity value, the controller
180 can set the alarm sound of the alarm to an alarm
sound indicating a morning wakeup having a category
associated with the morning among alarm sounds pro-
vided to the memory 160.

[0165] If the measured surrounding illumination inten-
sity is equal to or greater than the threshold [S132], the
controller 180 performs an operation corresponding to
the step S140 shown in Figure 5.

[0166] Figure 8 is a flowchart for detailed operations
of the steps S110 to S140 shown in Figure 5 according
to a 3rd example of the present disclosure.

[0167] In particular, Figure 8 shows a process for au-
tomatically setting an alarm on an initial doze-off to pre-
vent a doze-off of a user and a process for automatically
outputting the alarm if the user dozes off again or keeps
dozing off after the alarm setting.

[0168] According to Figure 8, in order to prevent a

10

15

20

25

30

35

40

45

50

55

13

doze-off, it may be unnecessary fora usertosetan alarm,
which is to be outputted after a short time, several times.
If the user gets a sleep for a short time or dozes off, the
terminal 100 automatically detects that the user is dozing
off and then automatically sets an alarm. After the alarm
has been set, if the user dozes off again or keeps dozing
off, the alarm is automatically outputted.

[0169] Since the steps S111 to S114 shown in Figure
8 are the same as shown in Figure 6, their details shall
be omitted for clarity.

[0170] Referring to Figure 8, if an alarm is set in the
memory 160 by the steps S111 to S114, the controller
180 controls the measuring unit 190 to periodically meas-
ure bio-information of a user again [S123A]. Based on
the measured bio-information, the controller 180 deter-
mines whether the user dozes off again or whether the
user keeps dozing off since a time before the alarm set-
ting [S123B].

[0171] Indoingso,the user may be unintentionally doz-
ing off. If the user is driving a car, he may be in a dan-
gerous situation. Hence, if the controller 180 determines
that the user keeps dozing off, the controller 180 can
automatically set the alarm sound of the alarm to a warn-
ing sound for awakening the user among the alarm
sounds provided to the memory 160.

[0172] Meanwhile, as mentioned in the foregoing de-
scription with reference to Figure 6, if the measured bio-
information belongs to the 5th bio-information corre-
sponding to the REM stage in Table 1 or the 1st bio-
information corresponding to the 1st non-REM stage in
Table 1, the controller 180 determines that the user dozes
off again or keeps dozing off since a time before the alarm
setting [S133] and then performs the operation corre-
sponding to the step S140 shown in Figure 5.

[0173] Figure 9 is a flowchart for detailed operations
of the steps S110 to S140 shown in Figure 5 according
to a 4th example of the present disclosure.

[0174] In particular, Figure 9 shows a process for au-
tomatically setting an alarm in case of an initial doze-off
in order to prevent a user's doze-off and a process for
automatically outputting the alarm in case of an almost
non-presence of a motion of a user wearing a terminal
after the alarm setting.

[0175] According to Figure 9, in order to prevent a us-
er’s doze-off, it may be unnecessary for a user to set an
alarm, which is to be outputted after a short time, several
times. The terminal 100 automatically detects that the
user is dozing off and then automatically sets an alarm.
After the alarm has been set, as the user dozes off, if
there is almost no motion, the alarm is automatically out-
putted.

[0176] Since the steps S111 to S114 shown in Figure
9 are the same as shown in Figure 6, their details shall
be omitted for clarity.

[0177] Referring to Figure 9, if an alarm is set in the
memory 160 by the steps S111 to S114, the controller
180 activates the motion sensor 142, measures a motion
amount of the terminal 100 caused by a user through the
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motion sensor 142 [S124A], and then determines wheth-
er the measured motion amount is equal to or smaller
than a threshold [S124B].

[0178] Inthis case, the threshold may include a normal
motion amount of the terminal 100 corresponding to a
case that the user wearing the terminal 100 is sleeping
or dozing off. And, the user can freely change a desired
motion amount of the threshold through a menu manip-
ulation.

[0179] Indoing so, the user may be unintentionally doz-
ing off. If the user is driving a car, he may be in a dan-
gerous situation. Hence, if the controller 180 determines
that the user keeps dozing off, the controller 180 can
automatically set the alarm sound of the alarm to a warn-
ing sound for awakening the user among the alarm
sounds provided to the memory 160.

[0180] If the measured motion amount is equal to or
smaller than the threshold [S124B], the controller 180
determines that the user dozes off or keeps dozing off
since a time before the alarm setting and then performs
the operation corresponding to the step S140 shown in
Figure 5.

[0181] Figure 10 is a flowchart for detailed operations
of the steps S110 to S140 shown in Figure 5 according
to a 5th example of the present disclosure.

[0182] In particular, Figure 10 shows a process for au-
tomatically setting an alarm in case of an initial doze-off
of a userin order to prevent a user’'s doze-off at the wheel
and a process for automatically outputting the alarm in
case that an acceleration measured in the terminal after
the alarm setting is equal to or greater than a threshold.
[0183] Accordingto Figure 10, itis able to use an alarm
to awaken a currently dozing user at the wheel in re-
sponse to a driving speed.

[0184] Since the steps S111 to S114 shown in Figure
10 are the same as shown in Figure 6, their details shall
be omitted for clarity.

[0185] Referring to Figure 10, if an alarm is set in the
memory 160 by the steps S111 to S114, the controller
180 activates the acceleration sensor 144, measures an
acceleration (or deceleration) of the terminal 100 through
the acceleration sensor 144 [S125A], and then deter-
mines whether the measured acceleration is equal to or
greater than a threshold [S125B].

[0186] In this case, the threshold may include an ac-
celeration enough to actually move a vehicle (e.g., a bi-
cycle, a bike, a car, etc.) by a driving of a user who has
started to drive the vehicle by wearing the terminal 100.
And, the user can freely change a desired acceleration
value through a menu manipulation.

[0187] In doing so, the user may be dozing off. If the
user is driving a car, he may be in a dangerous situation.
Hence, if the controller 180 determines that the user
keeps dozing off at the wheel, the controller 180 can au-
tomatically set the alarm sound of the alarm to a warning
sound for awakening the user among the alarm sounds
provided to the memory 160.

[0188] Ifthe measured accelerationis equalto or great-
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er than the threshold [S135], the controller 180 deter-
mines that the user is asleep or keeps dozing off at the
wheel and then performs the operation corresponding to
the step S140 shown in Figure 5.

[0189] Figure 11 is a flowchart for detailed operations
of the steps S110 to S140 shown in Figure 5 according
to a 7th example of the present disclosure.

[0190] In particular, while a user is asleep, after an
alarm has been automatically set, Figure 11 shows a
process for automatically outputting an alarm in case of
an occurrence of a specific event.

[0191] According to Figure 11, while a user is dozing
off, if at least one event (e.g., a call reception, an
SMS/MMS message reception, an email reception, an
instant message reception, areserved broadcast viewing
time indication, a schedule indication, etc.) occurs, the
alarm is automatically outputted in order to prevent the
user from being unable to recognize the event occur-
rence.

[0192] Since the steps S111 to S114 shown in Figure
11 are the same as shown in Figure 6, their details shall
be omitted for clarity.

[0193] Referring to Figure 11, after an alarm has been
set in the memory 160 by the steps S111 to S114, the
controller 180 determines whether a specific event oc-
curs in the terminal 100 [S126].

[0194] In this case, the specific event may include at
least one of a call reception, an SMS/MMS message re-
ception, an email reception, an instant message recep-
tion, a schedule indication and the like. And, the user can
freely set at least one event to receive an indication of
the event occurrence through the alarm among the types
of the events through a menu manipulation.

[0195] Afterthe alarm has been set, ifthe specificevent
occurs [S136], the controller 180 performs the operation
corresponding to the step S140 shown in Figure 5 to in-
form the user of the occurrence of the specific event.
[0196] Sofar,the detailed operations ofthe steps S110
to S140 are described in detail with reference to Figures
6to 11.

[0197] Referring now to Figure 5, after the alarm has
been outputted, the controller 180 controls the measuring
unit 190 to measure the bio-information of the user [S150]
and then determines whether the user is currently asleep
based on the bio-information [S160].

[0198] The user bio-information measuring step per-
formed by the measuring unit 190 and the step of deter-
mining whether the user is currently asleep based on the
bio-information are already described in detail with ref-
erence to Figure 6.

[0199] If the controller 180 determines that the user is
currently asleep based on the bio-information [S170], the
controller 180 starts a snooze function for the alarm
[S180].

[0200] Moreover, if the user is not currently asleep
based on the bio-information, the controller 180 com-
pletely ends the alarm [S190].

[0201] Once the snooze function is started, the con-
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troller 180 controls the measuring unit 190 to measure
the bio-information of the user [S200] and then checks a
sleep state according to a user’s sleep depth based on
the measured bio-information of the user [S210].
[0202] In particular, as mentioned in the foregoing de-
scription with reference to Figure 6 and Table 1, the con-
troller 180 periodically measures the bio-information of
the userand then periodically checks thatthe user’s sleep
state belongs to which one of the REM stage and the 1st
to 4th non-REM stages.

[0203] Thereafter, based on the checked or obtained
sleep state of the user, the controller 180 determines
whether to end the snooze function [S220].

[0204] Meanwhile, referring to Figures 12A to 12C and
Figure 13 shown in the following, before the snooze func-
tions is started or after the snooze function has been
started, a user can set or change at least one of a snooze
repetitive period, snooze repetitive count and alarm
sound of the snooze function.

[0205] Figures 12A to 12C are diagrams to describe a
process for setting or changing at least one of a snooze
repetitive period, a snooze repetitive count and an alarm
sound of a snooze function using a motion gesture.
[0206] According to Figures 12A to 12C, a user inputs
a motion gesture to the terminal 100, thereby changing
at least one of a snooze repetitive period, a snooze re-
petitive count and an alarm sound of a snooze function.
[0207] Referring to Figure 12A, before or after activa-
tion of the snooze function, if a user's motion gesture is
inputted via the motion sensor 142, the controller 180
can change a snooze repetitive period of the snooze func-
tion in response to the inputted motion gesture.

[0208] Forinstance, if an upward motion gesture is in-
putted, the controller 180 can change a current repetitive
period '5 minutes’ of the snooze function into '7 minutes’.
For another instance, if a downward motion gesture op-
posed to the upward motion gesture is inputted, the con-
troller 180 can change a current repetitive period '5 min-
utes’ of the snooze function into '3 minutes’. For another
instance, if a left motion gesture is inputted in a left di-
rection, the controller 180 can change a currentrepetitive
period '5 minutes’ of the snooze function into '7 minutes’.
For further instance, if a right motion gesture opposed to
the left motion gesture is inputted, the controller 180 can
change a current repetitive period '5 minutes’ of the
snooze function into '3 minutes’.

[0209] Referring to Figure 12B, before or after activa-
tion of the snooze function, if a user's motion gesture is
inputted via the motion sensor 142, the controller 180
can change a snooze repetitive count of the snooze func-
tion in response to the inputted motion gesture.

[0210] Forinstance, if an upward motion gesture is in-
putted, the controller 180 can change a current repetitive
count ’5 times’ of the snooze function into ’7 times’. For
anotherinstance, if a downward motion gesture opposed
to the upward motion gesture is inputted, the controller
180 can change a current repetitive count ’5 times’ of the
snooze function into '3 times’. For another instance, if a
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left motion gesture is inputted in a left direction, the con-
troller 180 can change a current repetitive count ’5 times’
of the snooze function into '7 times’. For further instance,
if a right motion gesture opposed to the left motion ges-
ture is inputted, the controller 180 can change a current
repetitive count ’'5 times’ of the snooze function into '3
times’.

[0211] Referring to Figure 12C, before or after activa-
tion of the snooze function, if a user’s motion gesture is
inputted via the motion sensor 142, the controller 180
can change an alarm sound of the snooze function in
response to the inputted motion gesture.

[0212] Forinstance, if an upward motion gesture is in-
putted, the controller 180 can change a current alarm
sound ’audio’ of the snooze function into ’vibration
sound’. For another instance, if a downward motion ges-
ture opposed to the upward motion gesture is inputted,
the controller 180 can toggle a current alarm sound 'vi-
bration sound’ of the snooze function into alarm sound’.
[0213] Figures 13A to 13C are diagrams to describe a
process for setting or changing at least one of a snooze
repetitive period, a snooze repetitive count and an alarm
sound of a snooze function using a touch gesture.
[0214] Referring to Figure 13A, before or after activa-
tion of the snooze function, if a user’s touch gesture is
inputted to the touchscreen 151, the controller 180 can
change a snooze repetitive period of the snooze function
in response to the inputted touch gesture.

[0215] For instance, if a touch gesture dragged in top
direction is inputted, the controller 180 can change a cur-
rent repetitive period '5 minutes’ of the snooze function
into '7 minutes’. For another instance, if a touch gesture
dragged in bottom direction opposed to the top direction
is inputted, the controller 180 can change a current re-
petitive period '5 minutes’ of the snooze function into '3
minutes’. For another instance, if a touch gesture
dragged in left direction is inputted, the controller 180
can change a current repetitive period '5 minutes’ of the
snooze function into '7 minutes’. For further instance, if
atouch gesture dragged in right direction opposed to the
left direction is inputted, the controller 180 can change a
current repetitive period '5 minutes’ of the snooze func-
tion into '3 minutes’.

[0216] Referring to Figure 13B, before or after activa-
tion of the snooze function, if a user’s touch gesture is
inputted to the touchscreen 151, the controller 180 can
change a snooze repetitive count of the snooze function
in response to the inputted touch gesture.

[0217] For instance, if a touch gesture dragged in top
direction is inputted, the controller 180 can change a cur-
rent repetitive count ’5 times’ of the snooze function into
'7 times’. For anotherinstance, if a touch gesture dragged
in bottom direction opposed to the top direction is input-
ted, the controller 180 can change a current repetitive
count '5 times’ of the snooze function into '3 times’. For
another instance, if a touch gesture dragged in left direc-
tion is inputted, the controller 180 can change a current
repetitive count ’'5 times’ of the snooze function into ’'7
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times’. For further instance, if a touch gesture dragged
in right direction opposed to the left direction is inputted,
the controller 180 can change a current repetitive count
’5 times’ of the snooze function into '3 times’.

[0218] Referring to Figure 13C, before or after activa-
tion of the snooze function, if a user’s touch gesture is
inputted via the touch sensor 142, the controller 180 can
change an alarm sound of the snooze function in re-
sponse to the inputted touch gesture.

[0219] For instance, if a touch gesture dragged in left
direction is inputted, the controller 180 can change a cur-
rent alarm sound ’audio’ of the snooze function into 'vi-
bration sound’. For another instance, if a touch gesture
dragged in right direction opposed to the left direction is
inputted, the controller 180 can toggle a current alarm
sound 'vibration sound’ of the snooze function into 'alarm
sound’.

[0220] In the following description, the steps S210 and
S220 shown in Figure 5 are explained in detail with ref-
erence to Figure 14.

[0221] Figure 14 is a flowchart for detailed operations
of the steps S210 and S220 shown in Figure 5.

[0222] Referring to Figure 14, the controller 180 deter-
mines a sleep level in accordance with a sleep depth of
a user based on the user’s bio-information measured by
the measuring unit 190 [S211].

[0223] In this case, the sleep level may be determined
as one of the REM stage and the 1st to 4th non-REM
stages described with reference to Table 1.

[0224] Subsequently, the controller 180 determines
whether the determined sleep level is equal to or lower
than a reference level [S212].

[0225] In this case, the reference level is a shallow
depth of the user’s sleep depth and may include one of
the REM stage and the 1st to 4th non-REM stages for
example. Of course, a user can freely set one of the REM
stage and the 1st to 4th non-REM stages to use as the
reference level through a menu manipulation.

[0226] If the determined sleep levelis equal to or lower
than the reference level [S213], since the user’s sleep
state corresponds to a state in which the user is in a light
sleep enough not to be awakened by recognizing a
snooze function for a current alarm, the controller 180
ends the snooze function [S221].

[0227] On the contrary, if the determined sleep level is
not equal to or lower than the reference level, since the
user’s sleep state corresponds to a state in which the
user is in a deep sleep enough not to recognize a snooze
function for a current alarm, the controller 180 keeps the
snooze function [S222].

[0228] Meanwhile, once the sleep level according to
the user’s sleep depth is determined, referring to Figure
15, the controller 180 can change an output strength of
an alarm sound of the snooze function depending on a
difference between the determined sleep level and the
reference level.

[0229] Figure 15 is a diagram to describe a process
for changing an alarm sound output strength of a snooze
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function in response to a difference between a user’s
sleep level and a reference level according to the present
disclosure.

[0230] Referring to Figure 15, if the determined sleep
level of the user gets closer to the reference level, the
controller 180 can control a volume of the alarm sound
of the snooze function to become gradually lower. On
the contrary, if the determined sleep level of the user gets
more distant from the reference level, the controller 180
can control a volume of the alarm sound of the snooze
function to become gradually higher.

[0231] In particular, if the determined sleep level of the
user gets gradually closer to the reference level, the sleep
state of the user changes into a light sleep from which
the user can wake up with ease, which enables a cur-
rently outputted alarm sound of the snooze function to
be easily recognizable. Therefore, the volume size of the
alarm sound of the snooze function is gradually lowered.
[0232] On the contrary, if the determined sleep level
of the user gets more distant from the reference level
gradually, the sleep state of the user changes into a deep
sleep from which the user is unable to wake up with ease,
which enables a currently outputted alarm sound of the
snooze function not to be easily recognizable. Therefore,
the volume size of the alarm sound of the snooze function
is gradually raised.

[0233] Forinstance, when a volume size of a currently
outputted alarm sound of a snooze function is '5’ 312A
and a currently determined sleep level of a user is '3rd
non-REM stage’ 311A [Figure 15 (a)], if the sleep level
ofthe useris changed fromthe '3rd non-REM stage’ 311A
into "4th non-REM stage’ 311B based on user’s bio-in-
formation periodically measured by the measuring unit
190 [Figure 15 (b)], the sleep level becomes distant from
the reference level. Therefore, the controller 180 chang-
es the volume size '5’ 312A of the alarm sound in the '3rd
non-REM stage’ 311A into 7’ 312B [Figure 15 (b)].
[0234] Referring to Figure 15 (c), if the sleep level of
the user is changed from the "4th non-REM stage’ 311B
into "2nd non-REM stage’ 311C based on user’s bio-in-
formation periodically measured by the measuring unit
190, the sleep level becomes close to the reference level.
Therefore, the controller 180 changes the volume size
"7’ 312B of the alarm sound in the ’4th non-REM stage’
311B into '3’ 312C.

[0235] Referring to Figure 15 (d), if the sleep level of
the user is changed from the "2nd non-REM stage’ 311C
into "1st non-REM stage’ 311D based on user’s bio-in-
formation periodically measured by the measuring unit
190, the sleep level becomes equal to or lower than the
reference level. Therefore, the controller 180 ends the
snooze function.

[0236] Meanwhile, while a content containing a specif-
ic audio is played, if the snooze function is activated like
the step S180 shown in Figure 5 and the sleep level ac-
cording to the user’s sleep depth is determined like the
step S211 shown in Figure 14, referring to Figure 16, the
controller 180 can change a volume size of the audio of



31 EP 2 777 484 B1 32

the currently played content in response to a difference
between the determined sleep level and the reference
level.

[0237] Figure 16 is a diagram to describe a process
for changing a volume size of a sound of a currently
played content in response to a difference between a
user’s sleep level and a reference level according to a
1st example of the present disclosure.

[0238] Referring to Figure 16, while a content contain-
ing a specific audio is played, the snooze function is ac-
tivated and the sleep level of the user is determined. In
doing so, if the determined sleep level of the user gets
closer to the reference level, the controller 180 can con-
trol a volume size of an audio of the currently played
content to become gradually lower. On the contrary, if
the determined sleep level of the user gets more distant
from the reference level, the controller 180 can control a
volume size of the audio of the currently played content
to become gradually higher.

[0239] In this case, the content may include all kinds
of playable multimedia data containing audio.

[0240] In particular, a user can get a sleep while listen-
ing to music. In doing so, referring to Figure 16, the user
can be led to wake up quickly through a size of a volume
of the music instead of the alarm sound of the snooze
function. Alternatively, the user can be led to wake up
quickly using a size of a volume of the music in addition
to the alarm sound of the snooze function.

[0241] If the determined sleep level of the user gets
gradually closer to the reference level, the sleep state of
the user gradually changes into a light sleep from which
the user can wake up with ease, which enables a cur-
rently outputted audio of the content to be easily recog-
nizable. Therefore, the volume size of the audio of the
content is gradually lowered.

[0242] On the contrary, if the determined sleep level
of the user gets more distant from the reference level
gradually, the sleep state of the user gradually changes
into a deep sleep from which the user is unable to wake
up with ease, which enables a currently outputted audio
of the content not to be easily recognizable. Therefore,
the volume size of the audio of the content is gradually
raised.

[0243] For instance, when a volume size of an audio
of a currently played content 320 is '5’ 322A and a cur-
rently determined sleep level of a user is '3rd non-REM
stage’ 321A [Figure 16 (a)], if the sleep level of the user
is changed from the '3rd non-REM stage’ 321A into '4th
non-REM stage’ 321B based on user’s bio-information
periodically measured by the measuring unit 190 [Figure
16 (b)], the sleep level becomes distant from the refer-
ence level. Therefore, the controller 180 raises the vol-
ume size '5’ 322A of the audio of the content 320 in the
"3rd non-REM stage’ 321A into '7’ 322B [Figure 16 (b)].
[0244] Referring to Figure 16 (c), if the sleep level of
the user is changed from the '4th non-REM stage’ 321B
into '2nd non-REM stage’ 321C based on user’s bio-in-
formation periodically measured by the measuring unit
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190, the sleep level becomes close to the reference level.
Therefore, the controller 180 lowers the volume size ’7’
322B of the audio of the content 320 in the 4th non-REM
stage’ 321B to '3’ 322C.

[0245] While a content containing a specific audio is
played, the snooze functionis activated like the step S180
shown in Figure 5 and the sleep level according to the
user's sleep depth is determined like the step S211
shown in Figure 14. In doing so, referring to Figure 17,
if the determined sleep level is equal to or lower than the
reference level, the controller 180 can end the snooze
function and lower the audio volume of the content. If the
determined sleep level is higher than the reference level,
the controller 180 can stop the audio output of the content
or end the playback of the content completely.

[0246] Figure 17 is a diagram to describe a process
for changing a volume size of a sound of a currently
played content in response to a difference between a
user’s sleep level and a reference level according to a
2nd example of the present disclosure.

[0247] Referring to Figure 17, while a content contain-
ing a specific audio is played, the snooze function is ac-
tivated and the sleep level of the user is determined. In
doing so, if the determined sleep level of the user is equal
to or lower than the reference level, the controller 180
can end the snooze function and lower the audio volume
of the content. If the determined sleep level is higher than
the reference level, the controller 180 can stop the audio
output of the content or end the playback of the content
completely.

[0248] In particular, while a user is in a sleep by listen-
ing to a music, the snooze function is activated. In doing
so, if a sleep level of the user is equal to or lower than a
reference level corresponding to a light sleep, the user
may be easily awakened from the sleep. Hence, the
snooze function is ended. Moreover, when the user is
just awakened from the sleep, since the music sound
may cause discomfort to the user, the audio volume size
of the content is lowered.

[0249] On the contrary, if a sleep level of the user is
higher than a reference level corresponding to a deep
sleep, it indicates a situation that the user is in a deep
sleep. Hence, the content audio output, which hinders
the deep sleep of the user, is stopped or the playback of
the content is completely ended.

[0250] For instance, when a volume size of an audio
of a currently played content 320 is '5’ 324A and a cur-
rently determined sleep level of a user is '1st non-REM
stage’ 323A [Figure 17 (a)], if the sleep level of the user
has no change during a predetermined time based on
user's bio-information periodically measured by the
measuring unit 190, since the *1st non-REM stage’ 323A
is equal to or lower than a reference level, the controller
180 lowers the volume size '5’ 324A of the audio of the
content 320 in the "1st non-REM stage’ 323A to '3’ 324B
[Figure 17 (b)].

[0251] Moreover, when a volume size of an audio of a
currently played content 320 is '7° 324C and a currently
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determined sleep level of a user is '4th non-REM stage’
323B [Figure 17 (c)], if the sleep level of the user has no
change during a predetermined time based on user’s bio-
information periodically measured by the measuring unit
190, since the '4th non-REM stage’ 323B is higher than
a reference level, the controller 180 mutes the volume
size '7’ 324C of the audio of the content 320 in the '4th
non-REM stage’ 323B into '0’ 324D or ends the playback
of the content 320 completely [Figure 17 (d)].

[0252] Meanwhile, after the snooze function has been
activatedlike the step S180 shownin Figure 5, if a specific
eventoccurs and a sleep level according to a user’s sleep
depth is determined like the step S211 shown in Figure
14, referring to Figure 18, the controller 180 can lead an
operation ofindicating an occurrence of the specific event
to be performed until the determined sleep levelbecomes
equal to or lower than a reference level.

[0253] Figure 18 is a diagram to describe a process
for reserving an execution of an occurrence indicating
operation of a currently occurring event in accordance
with a user’s sleep level according to the present disclo-
sure.

[0254] Referring to Figure 18, after the snooze function
has been activated, if a specific event occurs in the ter-
minal 100 and a user’s sleep level at a timing point of the
occurrence of the specific event is equal to or lower than
a reference level, the user may be in a state of a light
sleep or is about to wake up from the sleep. Hence, the
controller 180 performs an operation of indicating the oc-
currence of the specific event.

[0255] On the contrary, after the snooze function has
been activated, if a specific event occurs in the terminal
100 and a user’s sleep level at a timing point of the oc-
currence of the specific eventis higher than the reference
level, the user is currently in a state of a deep sleep (i.e.,
a state in which the user hardly wakes up). Although the
operation of indicating the specific event is performed,
the user can be aware of the occurrence of the specific
event after wakeup. Hence, the controller 180 reserves
the execution of the specific event occurrence indicating
operation until the user’s sleep level becomes equal to
or lower than the reference level.

[0256] In this case, the specific event may include at
least one of a call reception, an SMS/MMS message re-
ception, an email reception, an instant message recep-
tion, a schedule indication and the like. And, the user can
freely set at least one event to reserve the event occur-
rence indication according to the user’s sleep level
among the types of the events through a menu manipu-
lation.

[0257] Forinstance, referring to Figure 18 (a), an event
of a message reception 330 occurs in the course of op-
eration of the snooze function. And, a user’s sleep level
determined at the timing point of the occurrence of the
event of the message reception 330 is '3rd non-REM
stage’ 331A. In doing so, referring to Figure 18 (b), if the
user’s sleep level '3rd non-REM stage’ 331A is changed
into’1st non-REM stage’ 331B equal to or lower than the
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reference level, the controller 1280 can display an infor-
mation 335A indicating the occurrence of the event of
the message reception 330 on a screen or output an au-
dioindicating the occurrence of the event of the message
reception 330.

[0258] Moreover, referring to Figure 18 (c), if the user’s
sleep level '3rd non-REM stage’ 331A is changed into
the "1st non-REM stage’ 331B equal to or lower than the
reference level, the controller 1280 can display a content
335B of the received message on the screen.

[0259] On the contrary, referring to Figure 18 (a), an
event of a message reception 330 occurs in the course
of operation of the snooze function. And, a user’s sleep
level determined at the timing point of the occurrence of
the event of the message reception 330 is *3rd non-REM
stage’ 331A. In doing so, referring to Figure 18 (d), if the
user’s sleep level '3rd non-REM stage’ 331A does not
become equal to or lower than the reference level, the
controller 1280 can send a message, which indicates that
a message check is impossible due to a current state of
the user in a sleep, to a terminal of a sender of the mes-
sage via the wireless communication unit 110.

[0260] Foranotherexample, while the snooze function
is active, when a cell reception event occurs, if a user’s
sleep level determined at the timing point of the occur-
rence of the event of the call reception 330 is equal to or
lower than the reference level, the controller 180 directly
connects the received call.

[0261] On the contrary, if the user’s sleep level deter-
mined at the timing point of the occurrence of the event
of the callreception 330is higher than the reference level,
the controller 180 reserves a connection of the received
call until the user’s sleep level becomes equal to or lower
than the reference level. And, the controller 180 can send
a message, which indicates that a message check is not
possible due to a current state of the user in a sleep, to
a terminal of a sender of the message via the wireless
communication unit 110.

[0262] Meanwhile, referring to Figure 19, if a commu-
nication with the terminal 100 is connected while the
snooze function is active, the controller 100 can com-
mand an external device, of which operation can be con-
trolled by the terminal 100, to perform an operation of
awakening a user from a sleep. If the snooze function is
ended in response to a sleep level of the user, the con-
troller 180 can command the external device, of which
operation can be controlled by the terminal 100, to per-
form an operation previously set by the user.

[0263] Figure 19 is a diagram to describe a process
for controlling an operation of an external device in the
course of an active snooze function or on ending a
snooze function according to the present disclosure.
[0264] Referring to Figure 19 (a), since a sleep level
of a user corresponds to the reference level, the snooze
function is maintained.

[0265] In doing so, referring to Figure 19 (b), while the
snooze function is active, the controller 180 transmits a
signal for commanding at least one communication-con-
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nected external device around the terminal 100 to per-
form an operation of awakening a user from a sleep, to
the at least one external device via the wireless commu-
nication unit 110.

[0266] In this case, the terminal 100 and the at least
one external device are connected to each other via such
a short range communication network as DLNA and the
like. And, the user can freely set an operation of awak-
ening the userfrom the sleep in external devices currently
communication-connected to the terminal 100 through
menu manipulations.

[0267] For instance, referring to Figure 19 (b), the ter-
minal 100, a TV and a light are communication-connect-
edtoone another. And, a user sets an operation of turning
on each of the TV and the light as an operation of awak-
ening a user from a sleep through the menu manipulation.
[0268] In particular, if the snooze function is activated,
the controller 180 generates a signal for commanding
the TV and the light to be turned on and then transmits
the command signal generated for turning on the TV and
the light to each of the TV and the light via the wireless
communication unit 110.

[0269] Moreover, since a sleep level of the user is high-
erthan the reference level, if the snooze function is ended
[Figure 19 (c)], the controller 180 can transmit a signal
for commanding the at least one external device to per-
form an operation previously set by the user to the at
least one external device via the wireless communication
unit 110 [Figure 19 (d)].

[0270] In particular, the user can freely set operations,
which will be performed by external devices currently
communication-connected to the terminal 100 when the
user wakes up from the sleep, for the external devices
through the menu manipulations.

[0271] For instance, referring to Figure 19 (d), the ter-
minal 100, arobot cleaner and a coffee machine are com-
munication-connected to one another. And, the user sets
an operation of turning on the robot cleaner and an op-
eration of turning on the coffee machine as an operation
to be performed by the robot cleaner and an operation
to be performed by the coffee machine in case of user’'s
wakeup from a sleep, respectively.

[0272] In particular, if the snooze function is ended, the
controller 180 generates a signal for commanding the
robot cleaner and the coffee machine to be turned on
and then transmits the command signal generated for
turning on the robot cleaner and the coffee machine to
each of the robot cleaner and the coffee machine via the
wireless communication unit 110.

[0273] Finally, referring to Figure 20, after the snooze
function has been activated, if bio-information of a user
is measured, the controller 180 checks a current health
state of the user based on the measured bio-information.
The controller 180 is then able to provide the user with
an information indicating the checked health state and
an exercise information for improvement of the health
state (e.g., if the health state is not good) in the course
of the active snooze function or after the end of the
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snooze function.

[0274] Figure 20 is a diagram to describe a process
for providing a health state information and an exercise
information for improvement of a health state based on
user’s bio-information in the course of an active snooze
function or on ending an snooze function according to
the present disclosure.

[0275] Referring to Figure 20 (a), since a sleep level
of a user corresponds to the reference level, the snooze
function is maintained.

[0276] In doing so, the controller 180 creates an infor-
mation indicating a health state of the user based on us-
er’s bio-information measured in the course of the active
snooze function. In particular, bio-informations corre-
sponding to various health states and exercise informa-
tions suitable for the health states or improvements of
the health states are saved in the memory 160. Referring
to Figure 20 (b), the controller 180 checks that a currently
measured bio-information of the user belongs to which
one of the health states among the bio-informations cor-
responding to the health states saved in the memory 160,
creates an information indicating the checked health
state and a corresponding exercise information, and then
displays the created informations.

[0277] Alternatively, if the bio-informations indicating
the various health states are not saved in the memory
160, the controller 180 transmits the measured bio-infor-
mation of the user to a website (or server) for a health
diagnosis previously set by the user via the wireless com-
munication unit 110. If an information indicating the
health state of the user and an exercise information for
health improvement are received from the website (or
server), the controller 180 can display the received health
state information and the received exercise information.
[0278] Moreover, referring to Figure 20 (c) and Figure
20 (d), after the snooze function has been ended, the
controller 180 can display the user’s health state infor-
mation and the corresponding exercise information cre-
ated by the step shown in Figure 20 (b).

[0279] As broadly described and embodied herein, the
embodiments of the present disclosure provide various
effects and/or features.

[0280] First of all, after an alarm has been outputted,
while a user is currently asleep, a snooze function for the
alarm is activated based on user’s bio-information.
Therefore, the present disclosure provides an effect that
the user can be fully awakened from the sleep at a user-
specific time through the snooze function.

[0281] Secondly, after a snooze function has been ac-
tivated, if a state of a user fully waking up from a sleep
is recognized based on user's bio-information, the
snooze function is ended. Therefore, the present disclo-
sure facilitates the user to automatically end the snooze
function without separate manipulation.

[0282] In one embodiment, a mobile terminal may in-
clude a sensor configured to sense information associ-
ated with a user, a memory to store prescribed alarm
settings, an output unit to provide an alarm based on the
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stored alarm settings, and a controller configured to con-
trol the alarm based on the sensed information. The con-
troller may control the output unit to output the alarm
based on the alarm settings, control the sensor to sense
the information associated with the user after the alarm
is provided, determine whether the sensed information
corresponds to a sleep state of the user, and automati-
cally activate a snooze function when the sensed infor-
mation corresponds to the sleep state.

[0283] The sensed information may include at least
one of a pulse, a body temperature, data for an electro-
cardiogram, data for an electromyogram, data for an
electroencephalogram, a blood flow or oxygen satura-
tion. The mobile terminal is a wristwatch, and wherein
the sensor is provided on a surface of the wristwatch to
contact the user’s skin. A wireless communication inter-
face may be provided that receives time information as-
sociated with a sunrise. The alarm may be set to output
based on the received time information while the user is
asleep. A light sensor may be provided that measures a
level of ambient light, wherein the alarm is set to output
when the measured level of light is greater than or equal
to a prescribed threshold while the user is asleep.
[0284] The controller may set the alarm when the user
is asleep. A sensor may be provided that senses a motion
of the terminal, wherein the alarm is set to output when
an amount of sensed motion is less than or equal to a
prescribed threshold while the user is asleep. Moreover,
a sensor may be provided that senses acceleration of
the terminal, wherein the alarm is set to output when the
sensed acceleration of the terminal is greater than or
equal to a prescribed threshold while the user is asleep.
The alarm may be set to output in response to a pre-
scribed event while the user is asleep, the prescribed
eventbeing at leastone of a sunrise, a sunset, an amount
of ambient light, vital signs of a user, a motion of the
mobile terminal, an acceleration of the mobile terminal,
or an output from an application program executing on
the mobile terminal.

[0285] A setting for the snooze function may be stored
in the memory, the snooze setting including at least one
of a period of time between alarm outputs, a number of
times the alarm is output, or a type of sound output during
the snooze function, and wherein the snooze setting is
changeable after activation of the snooze function. The
mobile terminal may further include a motion sensor con-
figured to sense a motion gesture performed on the ter-
minal, and a touchscreen configured to sense a touch
gesture. The controller may set or change the at least
one of the period of time between alarm output, the
number of times the alarm is output, or the type of sound
output during the snooze function in response to the mo-
tion gesture sensed by the sensor or the touch gesture
sensed by the touchscreen.

[0286] A display may be provided, wherein when the
snooze function is activated, the controller is configured
to recognize a current state of health of the user based
on the measured information, and wherein the controller
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controls a display to display at least one of information
indicating the recognized state of health or information
regarding exercises for improving the recognized state
of health. Moreover, after the snooze function has been
activated, the controller may control the sensor to sense
information associated with the user, determine a sleep
state of the user based on the sensed information, and
determine whether to end the snooze function based on
the recognized sleep state. The controller may also de-
termine a level of sleep corresponding to a level of the
sensed information, alower level of sleep associated with
light sleep and a higher level of sleep associated with
deep sleep, wherein, when the determined level of sleep
is lower than or equal to a reference level, the controller
ends the snooze function, and wherein, when the deter-
mined sleep level is higher than the reference level, the
controller maintains the snooze function.

[0287] When the determined level of sleep gets closer
to the reference level, the controller may decrease a vol-
ume of an alarm for the snooze function, and when the
level of sleep gets farther from the reference level, the
controller may increase the volume of the alarm for the
snooze function. When the snooze function is active
while an audio content is being played back, a volume
of the audio content may be increased corresponding to
an increase in the determined level of sleep and de-
creased corresponding to a decrease in the determined
level of sleep. Moreover, in a case the snooze function
is active while an audio content is being played, when
the determined level of sleep is lower than or equal to
the reference level, the controller may end the snooze
function and decreases a volume of the audio content,
and when the determined level of sleep is higher than
the reference level, the controller may maintain the
snooze function and stops playback of the audio content.
When a prescribed event is detected while the snooze
function is active, the controller may be configured to
defer notification of the prescribed event when the deter-
mined level of sleep is greater than the reference level.
[0288] A wireless communication interface may be
coupled to at least one external device, wherein when
the controller maintains the snooze function based on
the recognized sleep state, the controller controls the at
least one external device to output an alarm according
to the snooze function, and when the controller ends the
snooze function based on the recognized sleep state,
the controller controls the at least one external device to
perform a previously set operation.

[0289] In one embodiment, a method of controlling a
mobile terminal may include activating an alarm function
based on an alarm setting stored in a memory, determin-
ing whether a prescribed condition is satisfied according
to the alarm setting, outputting an alarm through an out-
put device in response to the prescribed condition, sens-
ing information associated with a user after the alarm is
output, the sensed information corresponding to vital
signs of the user, determining whether the sensed infor-
mation corresponds to a prescribed sleep state based
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on the sensed information, and automatically activating
a snooze function when the sensed information corre-
sponds to the prescribed sleep state.

[0290] In one embodiment, a mobile terminal accord-
ing to the present disclosure may include a measuring
unit configured to measure a bio-information of a user, a
memory having an alarm set therein, an alarm unit con-
figured to output the alarm, and a controller configured
to measure the bio-information of the user through the
measuring unit after the outputted alarm, the controller,
if determining that the user is currently in a sleep based
on the measured bio-information, control a snooze func-
tion for the alarm to be automatically activated.

[0291] The bio-information may include at least one of
a pulse, a body temperature, an electrocardiogram, an
electromyogram, an electroencephalogram, a blood flow
or an oxygen saturation. The terminal may include a ter-
minal of a wristwatch type and wherein the measuring
unit is provided to a surface of the terminal coming in
contact with a wrist of the user.

[0292] A wireless communication unit may be config-
ured to receive information related to a sunrise time,
wherein the alarm is set in the memory to be outputted
at the sunrise time received via the wireless communi-
cation unit in the course of the sleep of the user. Aniillu-
mination intensity sensor may be configured to measure
a surrounding illumination intensity of the terminal,
wherein the alarm is set in the memory to be outputted
if the surrounding illumination intensity measured by the
illumination intensity sensor is equal to or greater than a
threshold in the course of the sleep of the user.

[0293] The alarm may be set in the memory to be out-
putted while the user is in the sleep. A motion sensor
may be configured to sense a motion of the terminal,
wherein the alarm is set in the memory to be outputted
if a motion amount of the terminal sensed by the motion
sensor is equal to or smaller than athreshold in the course
of the sleep of the user. An acceleration sensor config-
ured to measure an acceleration of the terminal, wherein
the alarm is set in the memory to be outputted if the ac-
celeration of the terminal measured by the acceleration
sensoris equalto or greater than a thresholdin the course
of the sleep of the user.

[0294] The alarm may be set in the memory to be out-
putted if a specific event occurs in the course of the sleep
of the user. At least one of a snooze repetitive period, a
snooze repetitive count or an alarm sound of the snooze
function for the alarm is previously set by the user and
wherein at least one of the snooze repetitive period, the
snooze repetitive count or the alarm sound is changeable
by the user after activation of the snooze function. A mo-
tion sensor may be configured to sense a motion gesture
performed on the terminal and a touchscreen may be
configured to sense a touch gesture performed by the
user. The controller may set or change at least one of
the snooze repetitive period, the snooze repetitive count
or the alarm sound in response to the motion gesture
sensed by the motion sensor or the touch gesture sensed
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by the touchscreen.

[0295] A display unit may be provided, wherein if the
snooze function is activated, the controller may recognize
a current health state of the user based on the measured
bio-information and wherein the controller controls the
display unit to display one of information indicating the
checked health state and an exercise information for im-
provement of the recognized health state. After the
snooze function has been activated, the controller may
control the measuring unitto measure the bio-information
of the user, recognizes a sleep state of the user based
on the measured bio-information, and then determines
whether to end the activated snooze function based on
the recognized sleep state.

[0296] The controller may determine a sleep level ac-
cording to a sleep depth level of the user based on the
measured bio-information, wherein if the determined
sleep level is equal to or lower than a reference level, the
controller ends the snooze function, and wherein if the
determined sleep level is higher than the reference level,
the controller maintains the snooze function. If the sleep
level of the user gets closer to the reference level, the
controller may decrease an output strength of an alarm
sound of the snooze function and wherein if the sleep
level of the user gets farther from the reference level, the
controller may increase the output strength of the alarm
sound of the snooze function.

[0297] After the snooze function has been activated in
the course of playing a content containing a specific audio
is played, if the sleep level of the user gets closer to the
reference level, the controller may decrease an audio
volume size of the content and wherein if the sleep level
of the user gets farther from the reference level, the con-
troller may increase the audio volume size of the content.
[0298] After the snooze function has been activated in
the course of playing a content containing a specific audio
is played, if the sleep level of the user is equal to or lower
than the reference level, the controller may end the
snooze function and also decrease an audio volume size
of the content. Moreover, if the sleep level of the user is
higher than the reference level, the controller may stop
an audio output of the content and also maintain the
snooze function. After the snooze function has been ac-
tivated, if a specific event occurs, the controller may re-
serve an execution of an operation of indicating an oc-
currence of the specific event until the sleep level of the
user becomes equal to or smaller than the reference lev-
el.

[0299] A wireless communication unit communication-
connected to at least one external device may be provid-
ed, wherein if determining to maintain the snooze func-
tion based on the recognized sleep state, the controller
controls the wireless communication unit to transmit a
signal for commanding the at least one external device
to perform an operation of awakening the user from the
sleep to the at least one external device and wherein if
determining to end the snooze function based on the
checked sleep state, the controller controls the wireless
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communication unit to transmit a signal for commanding
the at least one external device to perform an operation
previously set by the user to the at least one external
device.

[0300] In one embodiment, a method of controlling a
terminal may include outputting an alarm, measuring a
bio-information of a user after outputting the alarm, de-
termining whether the user is currently in a sleep based
on the measured bio-information, and if determining that
the user is currently in the sleep, automatically activating
a snooze function for the alarm.

[0301] Any reference in this specification to "one em-
bodiment," "an embodiment," "example embodiment,"
etc., means that a particular feature, structure, or char-
acteristic described in connection with the embodiment
is included in at least one embodiment of the invention.
The appearances of such phrases in various places in
the specification are not necessarily all referring to the
same embodiment. Further, when a particular feature,
structure, or characteristic is described in connection with
any embodiment, it is submitted that it is within the pur-
view of one skilled in the art to effect such feature, struc-
ture, or characteristic in connection with other ones of
the embodiments.

[0302] Although embodiments have been described
with reference to a number of illustrative embodiments
thereof, it should be understood that numerous other
modifications and embodiments can be devised by those
skilled in the art that will fall within the scope of the claims.
More particularly, various variations and modifications
are possible in the component parts and/orarrangements
of the subject combination arrangement within the scope
of the appended claims.

Claims
1. A mobile terminal (100), comprising:

a sensor (190) configured to sense information
associated with a user, the sensed information
corresponding to vital signs of the user;

a memory (160) configured to store prescribed
alarm settings;

an output unit (150) configured to provide an
alarm based on the stored alarm settings; and
acontroller (180) configured to control the alarm
based on the sensed information,

wherein the controller (180) is configured to:

control the output unit (150) to output the alarm
based on the alarm settings,

control the sensor (190) to sense the information
associated with the user after the alarm is pro-
vided, characterized in that the controlleris fur-
ther configured to:
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determine whether the sensed information
corresponds to a sleep state of the user,
automatically activate a snooze function
when the sensed information corresponds
to the sleep state,

determine a level of sleep corresponding to
a level of the sensed information, the level
of sleep including one of a lower level of
sleep associated with light sleep and a high-
erlevel of sleep associated with deep sleep,
and

decrease a volume of an alarm for the
snooze function when the determined level
of sleep gets closer to areference level, and
increase the volume of the alarm for the
snooze function when the level of sleep gets
farther from the reference level.

The mobile terminal (100) of claim 1,

wherein the sensed information includes at leastone
of a pulse, a body temperature, data for an electro-
cardiogram, data for an electromyogram, data for an
electroencephalogram, a blood flow or oxygen sat-
uration.

The mobile terminal (100) of claim 1, further com-
prising: a wireless communication unit (110) config-
ured to receive time information associated with a
sunrise, and wherein the alarm is set to output based
on the received time information while the user is
asleep.

The mobile terminal (100) of claim 1, further com-
prising: a light sensor (143) configured to measure
a level of ambient light, wherein the alarm is set to
output when the measured level of light is greater
than or equal to a prescribed threshold while the user
is asleep.

The mobile terminal (100) of claim 1, further com-
prising: a motion sensor (142) configured to sense
a motion of the mobile terminal (100), wherein the
alarm is set to output when an amount of sensed
motion is less than or equal to a prescribed threshold
while the user is asleep.

The mobile terminal (100) of claim 1, further com-
prising: an acceleration sensor (144) configured to
sense acceleration of the mobile terminal (100),
wherein the alarm is set to output when the sensed
acceleration of the mobile terminal (100) is greater
than or equal to a prescribed threshold while the user
is asleep.

The mobile terminal (100) of claim 1,

wherein a setting for the snooze function is stored in
the memory (160), the snooze setting including at
least one of a period of time between alarm outputs,
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a number of times the alarm is output, or a type of
sound output during the snooze function, and where-
in the snooze setting is changeable after activation
of the snooze function.

The mobile terminal (100) of claim 7, further com-
prising:

amotion sensor (142) configured to sense a mo-
tion gesture performed on the mobile terminal;
and

atouchscreen (151) configured to sense a touch
gesture,

wherein the controller (180) sets or changes the
at least one of the period of time between alarm
output, the number of times the alarm is output,
or the type of sound output during the snooze
function in response to the motion gesture
sensed by the sensor (140) or the touch gesture
sensed by the touchscreen (151).

The mobile terminal (100) of claim 1,

wherein the controller (180) ends the snooze func-
tion when the determined level of sleep is lower than
or equal to the reference level, and

wherein, when the determined sleep level is higher
than the reference level, the controller (180) main-
tains the snooze function.

The mobile terminal (100) of claim 9,

wherein, when the snooze function is active while an
audio content is being played back, a volume of the
audio content is increased corresponding to an in-
crease in the determined level of sleep and de-
creased corresponding to a decrease in the deter-
mined level of sleep.

The mobile terminal (100) of claim 9,

wherein, in a case the snooze function is active while
an audio content is being played, when the deter-
mined level of sleep is lower than or equal to the
reference level, the controller (180) ends the snooze
function and decreases a volume of the audio con-
tent, and when the determined level of sleep is higher
than the reference level, the controller (180) main-
tains the snooze function and stops playback of the
audio content.

The mobile terminal (100) of claim 9,

wherein, when a prescribed event is detected while
the snooze function is active, the controller (180) de-
fers notification of the prescribed event when the de-
termined level of sleep is greater than the reference
level.

A method of controlling a mobile terminal (100), the
method comprising:
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activating (S110) an alarm function based on an
alarm setting stored in a memory (160) of the
mobile terminal;

determining (S120), whether a prescribed con-
dition is satisfied according to the alarm setting;
outputting (S130 and S140) an alarm through
an output unit (140) of the mobile terminal in
response to the prescribed condition;

sensing (S150) information associated with a
user after the alarm is output, the sensed infor-
mation corresponding to vital signs of the user;
being characterized by further comprising:

determining (S160), whether the sensed in-
formation corresponds to a prescribed
sleep state based on the sensed informa-
tion;

automatically (S170 and S180) activating a
snooze function when the sensed informa-
tion corresponds to the prescribed sleep
state;

determining a level of sleep corresponding
toalevel of the sensed information, the level
of sleep including one of a lower level of
sleep associated with light sleep and a high-
erlevel of sleep associated with deep sleep;
and

decreasing a volume of an alarm for the
snooze function when the determined level
of sleep gets closer to areference level, and
increasing the volume of the alarm for the
snooze function when the level of sleep gets
farther from the reference level.

Patentanspriiche

Mobiles Endgerét (100), mit:

einem Sensor (190), der zur Erfassung von in
Verbindung mit einem Benutzer stehenden In-
formationen konfiguriert ist, wobei die erfassten
Informationen Vitalparametern des Benutzers
entsprechen;

einem Speicher (160), der zum Speichern fest-
gesetzter Alarmeinstellungen konfiguriert ist;
einer Ausgabeeinheit (150), die zur Bereitstel-
lung eines Alarms auf der Grundlage der gespei-
cherten Alarmeinstellungen konfiguriert ist; und
einer Steuereinheit (180), die zur Steuerung des
Alarms auf der Grundlage der erfassten Infor-
mationen konfiguriert ist,

wobei die Steuereinheit (180) konfiguriert ist zum:
Steuern der Ausgabeeinheit (150) zur Ausgabe

des Alarms auf der Grundlage der Alarmeinstel-
lungen,
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Steuern des Sensors (190) zum Erfassen der in
Verbindung mit dem Benutzer stehenden Infor-
mationen nach Bereitstellung des Alarms, da-
durch gekennzeichnet, dass der Steuerein-
heit ferner konfiguriert ist zum:

Bestimmen, ob die erfassten Informationen
einem Schlafzustand des Benutzers ent-
sprechen,

automatischen Aktivieren einer Schlum-
merfunktion, wenn die erfassten Informati-
onen dem Schlafzustand entsprechen,
Bestimmen einer Schlafstufe, die einer Stu-
fe der erfassten Informationen entspricht,
wobei die Schlafstufe eine niedrigere
Schlafstufe, die mit leichtem Schlaf assozi-
iertist, oder eine hdohere Schlafstufe, die mit
Tiefschlaf assoziiert ist, enthalt, und
Verringern einer Alarm-Lautstarke flr die
Schlummerfunktion, wenn sich die ermittel-
te Schlafstufe einem Referenzniveau anna-
hert, und Erhéhen der Alarm-Lautstarke fiir
die Schlummerfunktion, wenn sich die
Schlafstufe weiter von dem Referenzniveau
entfernt.

Mobiles Endgerat (100) nach Anspruch 1,

wobei die erfassten Informationen einen Puls
und/oder eine Kérpertemperatur und/oder Daten fir
ein Elektrokardiogramm und/oder Daten fiir ein Elek-
tromyogramm und/oder Daten flr ein Elektroenze-
phalogramm und/oder einen Blutfluss oder eine
Sauerstoffsattigung enthalten.

Mobiles Endgerat (100) nach Anspruch 1, ferner um-
fassend:

eine Drahtloskommunikationseinheit (110), die zum
Empfangen von Zeitinformationen in Bezug auf ei-
nen Sonnenaufgang konfiguriert ist, und wobei der
Alarm auf der Grundlage der empfangenen Zeitin-
formationen zur Ausgabe eingestellt wird, wahrend
der Benutzer schlaft.

Mobiles Endgerat (100) nach Anspruch 1, ferner um-
fassend:

einen Lichtsensor (143), der zur Messung einer Um-
gebungslichtstarke konfiguriert ist, wobei der Alarm
zur Ausgabe eingestellt wird, wenn die gemessene
Lichtstarke gréRer oder gleich einem festgesetzten
Schwellenwert ist, wadhrend der Benutzer schlaft.

Mobiles Endgerat (100) nach Anspruch 1, ferner um-
fassend:

einen Bewegungssensor (142), der dazu konfiguriert
ist, eine Bewegung des mobilen Endgeréats (100) zu
erfassen, wobei der Alarm zur Ausgabe eingestellt
wird, wenn ein MaR einer erfassten Bewegung klei-
ner oder gleich einem festgesetzten Schwellenwert
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ist, wahrend der Benutzer schlaft.

Mobiles Endgerat (100) nach Anspruch 1, ferner um-
fassend:

einen Beschleunigungssensor (144), der dazu kon-
figuriert ist, eine Beschleunigung des mobilen End-
gerats (100) zu erfassen, wobei der Alarm zur Aus-
gabe eingestellt wird, wenn die erfasste Beschleu-
nigung des mobilen Endgerats (100) groRer oder
gleich einem festgesetzten Schwellenwert ist, wah-
rend der Benutzer schlaft.

Mobiles Endgerat (100) nach Anspruch 1, wobei
eine Einstellung fiir die Schlummerfunktion im Spei-
cher (160) gespeichert ist, wobei die Schlummer-
funktion eine Zeitspanne zwischen Alarmausgaben
und/oder eine Anzahl von Alarmausgaben und/oder
eine Art von akustischer Ausgabe wahrend der
Schlummerfunktion enthalt, und wobei die Schlum-
mereinstellung nach Aktivierung der Schlummer-
funktion anderbar ist.

Mobiles Endgerat (100) nach Anspruch 7, ferner um-
fassend:

einen Bewegungssensor (142), der dazu konfi-
guriert ist, eine Bewegungsgeste zu erfassen,
die am mobilen Endgerat vorgenommen wird;
und

einen Beriihrungsbildschirm (151), der zur Er-
fassung einer Beriihrungsgeste ausgelegt ist,
wobei die Steuereinheit (180) die Zeitspanne
zwischen Alarmausgaben und/oder die Anzahl
von Alarmausgaben und/oder die Art von akus-
tischer Ausgabe wéahrend der Schlummerfunk-
tion in Reaktion auf die vom Sensor (140) er-
fasste Bewegungsgeste oder die vom Beriih-
rungsbildschirm (151) erfasste Berlihrungsges-
te einstellt oder andert.

Mobiles Endgerat (100) nach Anspruch 1,

wobei die Steuereinheit (180) die Schlummerfunkti-
on beendet, wenn die ermittelte Schlafstufe niedriger
oder gleich dem Referenzniveau ist, und

wobei, wenn die ermittelte Schlafstufe hoher ist als
das Referenzniveau, die Steuereinheit (180) die
Schlummerfunktion aufrechterhalt.

Mobiles Endgerat (100) nach Anspruch 9,

wobei, wenn die Schlummerfunktion aktiv ist, wah-
rend ein Audio-Inhalt wiedergegeben wird, eine
Lautstarke des Audio-Inhalts entsprechend einer Er-
héhung der ermittelten Schlafstufe erhdéht wird und
entsprechend einer Verringerung der ermittelten
Schlafstufe verringert wird.

Mobiles Endgerét (100) nach Anspruch 9,
wobei dann, wenn die Schlummerfunktion aktiv ist,
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wahrend ein Audio-Inhalt wiedergegeben wird, und
wenn die ermittelte Schlafstufe kleiner oder gleich
dem Referenzniveau ist, die Steuereinheit (180) die
Schlummerfunktion beendet und eine Lautstarke
des Audio-Inhalts verringert, und wenn die ermittelte
Schlafstufe hoher ist als das Referenzniveau, die
Steuereinheit (180) die Schlummerfunktion auf-
rechterhalt und die Wiedergabe des Audio-Inhalts
stoppt.

Mobiles Endgeréat (100) nach Anspruch 9,

wobei, wenn ein vorgegebenes Ereignis erfasst wird,
wahrend die Schlummerfunktion aktiv ist, die Steu-
ereinheit (180) die Meldung des vorgegebenen Er-
eignisses aufschiebt, wenn die ermittelte Schlafstufe
groRer ist als das Referenzniveau.

Verfahren zur Steuerung eines mobilen Endgeréats
(100), wobei das Verfahren umfasst:

Aktivieren (S110) einer Alarmfunktion auf der
Grundlage einer in einem Speicher (160) des
mobilen Endgerats gespeicherten Alarmeinstel-
lung;

Bestimmen (S120), ob eine vorgeschriebene
Bedingung beziiglich der Alarmeinstellung er-
flllt ist;

Ausgeben (S130 und S140) eines Alarms Uber
eine Ausgabeeinheit (140) des mobilen Endge-
rats in Reaktion auf die vorgeschriebene Bedin-
gung;

Erfassen (S150) von in Verbindung mit einem
Benutzer stehender Informationen nach Ausga-
be des Alarms, wobei die erfassten Informatio-
nen Vitalparametern des Benutzers entspre-
chen; dadurch gekennzeichnet, dass es fer-
ner umfasst:

Bestimmen (S160), basierend auf den er-
fassten Informationen, ob die erfassten In-
formationen einem festgesetzten Schlafzu-
stand entsprechen;

automatisches (S170 und S180) Aktivieren
einer Schlummerfunktion, wenn die erfass-
ten Informationen dem festgesetzten
Schlafzustand entsprechen;

Bestimmen einer Schlafstufe, die einer Stu-
fe der erfassten Informationen entspricht,
wobei die Schlafstufe eine niedrigere
Schlafstufe, die mit leichtem Schlaf assozi-
iertist, oder eine hdhere Schlafstufe, die mit
Tiefschlaf assoziiert ist, enthalt; und
Verringern einer Lautstarke eines Alarms
fir die Schlummerfunktion, wenn sich die
ermittelte Schlafstufe einem Referenzni-
veau annahert, und Erhéhen der Lautstarke
des Alarms fir die Schlummerfunktion,
wenn sich die Schlafstufe weiter von dem
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Referenzniveau entfernt.

Revendications

1.

Terminal mobile (100) comprenant :

un capteur (190) configuré pour détecter des in-
formations associées a un utilisateur, les infor-
mations détectées correspondant a des signes
vitaux de l'utilisateur ;

une mémoire (160) configurée pour conserver
des réglages d’alarme prescrits ;

une unité d’émission (150) configurée pour four-
nir une alarme en se basant sur les réglages
d’alarme mis en mémoire ; et

une commande (180) configurée pour comman-
der I'alarme en se basant sur les informations
détectées,

dans lequel la commande (180) est configurée
pour :

commander l'unité d’émission (150) pour
émettre 'alarme en se basant sur les régla-
ges d’alarme,

commander le capteur (190) pour détecter
les informations associées a [l'utilisateur
aprés que l'alarme soit fournie, caractérisé
en ce que la commande est en outre con-
figurée pour:

déterminer si les informations détec-
tées correspondent a un état de som-
meil de I'utilisateur,

activer automatiquement une fonction
de snoozing lorsque les informations
détectées correspondent a l'état de
sommeil,

déterminer un niveau de sommeil cor-
respondant a un niveau des informa-
tions détectées, le niveau de sommeil
incluant I'un d’un niveau faible de som-
meil associé au sommeil Iéger et d’'un
niveau plus élevé de sommeil associé
au sommeil profond, et

faire baisser un volume d’'une alarme
pour la fonction de snoozing lorsque le
niveau déterminé de sommeil s’appro-
che d’un niveau de référence, et aug-
menter le volume de l'alarme pour la
fonction de snoozing lorsque le niveau
de sommeil s’éloigne du niveau de ré-
férence.

2. Terminal mobile (100) selonlarevendication 1, dans

lequel les informations détectées incluent au moins
I'un d’'un battement, d’'une température du corps, de
données pour un électrocardiogramme, de données
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pour un électromyogramme, de données pour un
électroencéphalogramme, d’un flux sanguin ou de
saturation d’oxygene.

Terminal mobile (100) selon la revendication 1, com-
prenant en outre :

une unité de communication sansfil (110) configurée
pour recevoir des informations de temps associées
avec un lever du soleil, et dans lequel I'alarme est
réglée pour émettre en se basant sur les informa-
tions de temps recues tandis que I'utilisateur est en-
dormi.

Terminal mobile (100) selon la revendication 1, com-
prenant en outre :

un capteur de lumiere (143) configuré pour mesurer
un niveau de lumiere ambiante, dans lequel I'alarme
est réglée pour émettre lorsque le niveau de lumiére
mesuré est supérieur ou égal a un seuil prescrit tan-
dis que l'utilisateur est endormi.

Terminal mobile (100) selon la revendication 1, com-
prenant en outre :

un capteur de mouvement (142) configuré pour dé-
tecter un mouvement du terminal mobile (100), dans
lequel l'alarme est réglée pour émettre lorsqu’une
quantité de mouvement détecté est inférieure ou
égale a un seuil prescrit tandis que I'utilisateur est
endormi.

Terminal mobile (100) selon la revendication 1, com-
prenant en outre :

un capteur d’accélération (144) configuré pour dé-
tecter une accélération du terminal mobile (100),
dans lequel I'alarme est réglée pour émettre lorsque
I'accélération détectée du terminal mobile (100) est
supérieure ou égale a un seuil prescrit tandis que
I'utilisateur est endormi.

Terminal mobile (100) selon la revendication 1, dans
lequel un réglage pour la fonction de snoozing est
conservé dans lamémoire (160), le réglage de snoo-
zing incluant au moins I'un d’'une période de temps
entre des émissions d’alarme, d’'un nombre de fois
que l'alarme est émise, ou d'un type de son émis
pendant la fonction de snoozing, et dans lequel le
réglage de snoozing est modifiable aprés I'activation
de la fonction de snoozing.

Terminal mobile (100) selon la revendication 7, com-
prenant en outre :

un capteur de mouvement (142) configuré pour
détecter un geste exécuté sur le terminal
mobile ; et

un écran tactile (151) configuré pour détecter un
geste tactile,

dans lequel la commande (180) définit ou mo-
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difie I'au moins un de la période de temps entre
des émissions d’alarme, du nombre de fois que
I'alarme est émise, ou du type de son émis pen-
dantla fonction de snoozing en réponse au ges-
te détecté parle capteur (140) ou au geste tactile
détecté par I'écran tactile (151).

Terminal mobile (100) selon larevendication 1, dans
lequel la commande (180) termine la fonction de
snoozing lorsque le niveau déterminé de sommeil
est inférieur ou égal au niveau de référence, et
danslequel, lorsque le niveau de sommeil déterminé
est supérieur au niveau de référence, la commande
(180) maintient la fonction de snoozing.

Terminal mobile (100) selon larevendication 9, dans
lequel dans lorsque la fonction de snoozing est ac-
tive tandis qu’un contenu audio est en train d’étre lu,
un volume du contenu audio est augmenté corres-
pondant a une augmentation dans le niveau prédé-
terminé de sommeil et baissé correspondant a une
baisse dans le niveau prédéterminé de sommeil.

Terminal mobile (100) selon larevendication 9, dans
lequel dans un cas ou la fonction de snoozing est
active tandis qu’un contenu audio est en train d’étre
lu, lorsque le niveau de sommeil déterminé est infé-
rieur ou égal au niveau de référence, la commande
(180) termine la fonction de snoozing et baisse un
volume du contenu audio, et lorsque le niveau de
sommeil déterminé est plus élevé que le niveau de
référence, la commande (180) maintient la fonction
de snoozing et arréte la lecture du contenu audio.

Terminal mobile (100) selon larevendication 9, dans
lequel si un événement prescrit est détecté tandis
que la fonction de snoozing est active, la commande
(180) reporte la notification de 'événement prescrit
lorsque le niveau déterminé de sommeil est supé-
rieur au niveau de référence.

Procédé de commande d’un terminal mobile (100),
le procédé comprenant :

d’activer (S110) une fonction d’alarme en se ba-
sant sur unréglage d’alarme conservé dans une
mémoire (160) du terminal mobile ;

de déterminer (S120) si une condition prescrite
est satisfaite selon le réglage d’alarme ;
d’émettre (S130 et S140) une alarme par le biais
d’une unité d’émission (140) du terminal mobile
en réponse a la condition prescrite ;

de détecter (S150) des informations associées
aun utilisateur aprés que I'alarme est émise, les
informations détectées correspondant a des si-
gnes vitaux de l'utilisateur ; étant caractérisé
en ce qu’il comprend en outre :



51 EP 2 777 484 B1

de déterminer (S160) siles informations dé-
tectées correspondent a un étatde sommeil
prescrit en se basant sur les informations
détectées ;

d’activer automatiquement (S170 et S180)
une fonction de snoozing lorsque les infor-
mations détectées correspondent al’étatde
sommeil prescrit ;

de déterminer un niveau de sommeil cor-
respondant a un niveau des informations
détectées, le niveau de sommeil incluant
'un d’un niveau faible de sommeil associé
au sommeil Iéger et d’'un niveau plus élevé
de sommeil associé au sommeil profond, et
de faire baisser un volume d’'une alarme
pour la fonction de snoozing lorsque le ni-
veau déterminé de sommeil s’approche
d’un niveau de référence, et d’'augmenter le
volume de 'alarme pour la fonction de snoo-
zing lorsque le niveau de sommeil s’éloigne
du niveau de référence.
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FIG. 1
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FIG. 2
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FIG.
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FIG. 6
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FIG. 7
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FIG. 8
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FIG. 9
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FIG. 10
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FIG. 11

S — Measure bio-information of user

Determine whether user is currently in a sleep
based on measured bio-information

S112 —

S113

Currently in a sleep?

S114 —— Set alarm
S126 — Determine whether event occurs
S1335

Event occurs?

S140

38



EP 2 777 484 B1

FIG. 12A
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FIG. 12C
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FIG. 13B
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FIG. 14
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