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METHOD OF UNLOCKING MOBILE
TERMINAL, AND THE MOBILE TERMINAL

PRIORITY

[0001] This application claims priority under 35 U.S.C.
§119(a) to a Korean patent application filed on Sep. 3,2012 in
the Korean Intellectual Property Office and assigned Serial
No. 10-2012-0097132, the contents of which are incorpo-
rated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates generally to a method
and apparatus for unlocking a terminal, and more particularly,
to a method and apparatus for easily unlocking a mobile
terminal.

[0004] 2. Description of the Related Art

[0005] The recent development of communication technol-
ogy has resulted in mobile terminals being adapted to serve
many functions. Accordingly, various User Interfaces (Uls)
and functions based thereon are being provided.

[0006] Particularly, mobile terminals with touch screens
have various types of lock/unlock functions in order to limit
undesired input errors in a sleep mode or to prevent other
users from using the mobile terminals. In general, a mobile
terminal performs a lock function when a lock activation has
been selected by a user.

[0007] The mobile terminal activates the lock function
when there is no input from the user for a time period. Accord-
ingly, if there is no input from the user for the time period
although the user is using a specific function of the mobile
terminal, the screen or function of the mobile terminal is
deactivated. Generally, a mobile terminal releases a lock
mode, such as a touch screen hold status, using a method.
[0008] Anexample ofa method of releasing a lock mode is
slide-to-unlock, which is illustrated in FIG. 1.

[0009] Referring to FIG. 1, a user touches a touch screen of
a mobile terminal to start an unlock operation. The user
touches a leftmost location of a unlock image 10 displayed on
a touch screen, and then moves his/her fingertip to a right
direction 20 while maintaining contact with the unlock image
10 to thereby complete the unlock operation.

[0010] As such, an unlock operation is completed in the
slide-to-unlock, by moving a touch input along a path starting
from a particular location.

[0011] The mobile terminal activates the lock function
whenever there is no input from a user for a waiting time
period. For example, a mobile terminal may not receive a key
input from a user for a time period when the user is viewing
content on a web site. In this case, the mobile terminal deter-
mines that there is no input from a user, and deactivates its
screen and functions although the user is using a specific
function. In order for the user to re-activate the specific func-
tion, the user should release the lock function using a preset
method, which is cumbersome.

[0012] Accordingly, a method for easily releasing the lock
function is needed.

[0013] In addition, the unlock operation fails if a user’s
fingertip deviates from the path in the slide-to-unlock, caus-
ing the user to have to re-slide his/her fingertip on the unlock
image 10 starting from the leftmost location of the unlock
image 10. If the user releases the lock mode of the mobile
terminal while no function of the mobile terminal is being
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used, the mobile terminal will return to a main menu. Accord-
ingly, when the user wants to use a specific function of the
mobile terminal after releasing the lock mode, the user has to
perform a procedure for entering a menu for executing the
specific function.

[0014] Accordingly, a method capable of easily unlocking
a mobile terminal while preventing undesired input errors,
which is an original purpose of a lock function, is needed, and
if a method capable of easily unlocking a mobile terminal and
directly jumping to a desired function is implemented, a
user-friendly Ul can be provided.

SUMMARY OF THE INVENTION

[0015] Aspects of the present invention are to address at
least the above-mentioned problems and/or disadvantages
and to provide at least the advantages described below.
[0016] Accordingly, an aspect of the present invention is to
provide a method and apparatus for conventionally releasing
a lock mode of a mobile terminal.

[0017] Another aspect of the present invention is to provide
a method and apparatus for directly jumping to a user’s
desired function after releasing a lock mode.

[0018] In accordance with an aspect of the present inven-
tion, there is provided a unlock method which is performed in
a mobile terminal with a touch screen, the method including
tracking a trajectory corresponding to a touch-and-drag
operation of touching the touch screen and then dragging
when the mobile terminal is in a lock mode, determining
whether one or more intersections occur on the trajectory, and
releasing the lock mode if one or more intersections occur on
the trajectory.

[0019] In accordance with another aspect of the present
invention, there is provided a unlock method which is per-
formed in a mobile terminal with a touch screen, the method
including outputting an incoming call screen on the touch
screen if an incoming call is received, tracking a trajectory
corresponding to a touch-and-drag operation of touching the
touch screen and then dragging, determining whether one or
more intersections occur on the trajectory, and determining
whether or not to set up a call connection if one or more
intersections occur on the trajectory.

[0020] In accordance with another aspect of the present
invention, there is provided a mobile terminal with a lock/
unlock function, the mobile terminal including a touch screen
configured to output a lock screen when the mobile terminal
is in a lock mode, a touch screen controller configured to
receive a signal corresponding to a trajectory of a touch-and-
drag operation of touching the touch screen and then drag-
ging, through the touch screen, and to output the received
signal as a digital signal including coordinate values of the
trajectory, and a controller configured to receive the digital
signal from the touch screen controller, determine whether
one or more intersections occur on the trajectory based on the
coordinate values of the trajectory included in the digital
signal, and release the lock mode if one or more intersections
occur on the trajectory.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The above and other aspects, features and advan-
tages of certain embodiments of the present invention will be
more apparent from the following description taken in con-
junction with the accompanying drawings, in which:
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[0022] FIG.1illustrates a screen of a mobile terminal using
conventional slide-to-unlock;

[0023] FIG. 2 illustrates a mobile terminal according to an
embodiment of the present invention;

[0024] FIG. 3 illustrates a closed surface unlock method for
amobile terminal, according to an embodiment of the present
invention;

[0025] FIG. 4 illustrates screens for describing the closed
surface unlock method illustrated in FIG. 3;

[0026] FIG.5illustrates a closed surface unlock method for
a mobile terminal, according to another embodiment of the
present invention;

[0027] FIG. 6 illustrates screens in which different func-
tions are executed according to numbers of intersections,
according to the closed surface unlock method according to
the other embodiment of the present invention;

[0028] FIG. 7 illustrates a closed surface unlock method
which is performed in a mobile terminal when an incoming
call is received, according to another embodiment of the
present invention; and

[0029] FIG. 8 illustrates screens for describing the closed
surface unlock method illustrated in FIG. 7.

[0030] Throughout the drawings, like reference numerals
will be understood to refer to like parts, components, and
structures.

DETAILED DESCRIPTION OF EMBODIMENTS
OF THE INVENTION

[0031] The following description with reference to the
accompanying drawings is provided to assist in a comprehen-
sive understanding of embodiments of the invention as
defined by the claims and their equivalents. It includes vari-
ous specific details to assist in that understanding but these are
to be regarded as merely examples. Accordingly, those of
ordinary skill in the art will recognize that various changes
and modifications of the embodiments described herein can
be made without departing from the scope and spirit of the
invention. In addition, descriptions of well-known functions
and constructions may be omitted for the sake of clarity and
conciseness.

[0032] Herein, the touch input of touching the touch screen
to release the lock mode has no limitation in size, location,
and pattern so that a user can freely touch the touch screen to
release the lock mode.

[0033] Prior to describing embodiments of the present
invention, a touch input pattern is defined as follows. A touch
input pattern is drawn on a touch screen when a touch-and-
drag operation is performed on the touch screen. That is, a
touch input pattern refers to a pattern along which a touch
location moves. Particularly, a touch input pattern that is used
in embodiments of the present invention is a closed surface
created when one or more intersections occur ona touch input
trajectory. Accordingly, by dragging a touch input to draw a
closed surface with at least one intersection, a user may intu-
itively release a lock mode through a simple touch-and-drag
operation.

[0034] Hereinafter, the operation and components of a
mobile terminal with the unlock function as described above
will be described with reference to FIG. 2. The mobile termi-
nal includes various types of mobile devices requiring a lock
function, such as a smart phone, a mobile phone, a tablet
Personal Computer (PC), a digital camera, a Motion Pictures
Experts Group (MPEG) Audio Layer 3 (MP3) player, a game,
and a display device.

Mar. 6, 2014

[0035] FIG. 2 illustrates a mobile terminal according to an
embodiment of the present invention.

[0036] Referring to FIG. 2, a mobile terminal 100 may
connect to an external device (not shown) using a mobile
communication module 120, a sub communication module
130, and a connector 165. The external device includes
another device, a mobile phone, a smart phone, a tablet PC,
and a server.

[0037] The mobile terminal 100 includes a display unit and
a display controller. The display unit may be implemented as
a Liquid Crystal Display (LCD) panel. If the LCD panel is a
touch screen, the display unit operates as an input unit. In the
present embodiment, it is assumed that the display unit and
the display controller are a touch screen 190 and a touch
screen controller 195, respectively.

[0038] The mobile terminal 100 further includes a control-
ler 110, a mobile communication module 120, a sub commu-
nication module 130, a multimedia module 140, a camera
module 150, an input/output module 160, a sensor module
170, a storage unit 175, and a power supply unit 180. The sub
communication module 130 includes one or both of a wire-
less Local Area Network (LAN) module 131 and a short-
range communication module 132, and the multimedia mod-
ule 140 includes at least one of a broadcasting and
communication module 141, an audio play module 142 and a
video play module 143. The input/output module 160
includes at least one of a plurality of buttons 161, a micro-
phone 162, a speaker 163, a vibration motor 165, a connector
165, a keypad 166, and an earphone-connecting jack 167.
[0039] The controller 110 may control the mobile commu-
nication module 120, the sub communication module 130, the
multimedia module 140, the input/output module 160, the
sensor module 170, the storage unit 175, the power supply
unit 180, the touch screen 190, and the touch screen controller
195.

[0040] The controller 110 includes a Central Processing
Unit (CPU), and the like, and determines whether to release a
lock mode according to a touch input pattern transferred from
the touch screen 190 when the mobile terminal is in the lock
mode. Specifically, in order to determine whether a closed
surface with at least one intersection has been drawn, the
controller 110 tracks a trajectory according to a touch input on
the touch screen 190 to determine whether one or more inter-
sections exist on the trajectory.

[0041] For the operation, the controller 110 detects coordi-
nates at which a touch by a user is sensed on the touch screen
190, and determines a location of the touch based on the
detected coordinates. Successively, if the user drags from the
touched location on the touch screen 190, the controller 110
tracks a trajectory drawn by the drag operation, and deter-
mines whether overlapping coordinates exist on a path (also
referred to as a touch input pattern) corresponding to the
trajectory. That is, the controller 110 determines whether one
ormore intersections exist on the touch input pattern. [f one or
more intersections exist on the touch input pattern, the con-
troller 110 releases a lock mode and/or executes the corre-
sponding function according to the touch input pattern. An
operation of releasing a lock mode and/or executing the cor-
responding function when a touch input pattern with an inter-
section is drawn will be described in more detail later herein.
[0042] The mobile communication module 120 connects
the mobile terminal 100 to an external device through mobile
communication using at least one antenna (not shown) under
the control of the controller 110. The mobile communication
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module 120 transmits/receives radio signals for voice calls,
video calls, Short Message Service (SMS), or Multimedia
Messaging Service (MMS) with a mobile phone (not shown),
a smart phone, a table PC (not shown), or another device (not
shown) having a phone number input to the mobile terminal
100, to/from the mobile terminal 100.

[0043] The wireless LAN module 131 may connect to the
Internet at a place in which a wireless Access Point (AP) is
installed, under the control of the controller 110. The wireless
LAN module 131 supports IEEE802.11x. The short-range
communication module 132 may perform short-range com-
munication in a wireless manner between the mobile terminal
100 and an imaging device (not shown) under the control of
the controller 110. For example, the short-range communica-
tion may include Bluetooth®, Infrared Data Association
(IrDA), WiFi-Direct, and Near Field Communication (NFC).
[0044] Themobile communication may include at least one
of the mobile communication module 120, the wireless LAN
module 131, and the short-range communication module 132
according to performance. For example, the mobile commu-
nication module 100 may include a combination of the
mobile communication module 120, the wireless LAN mod-
ule 131, and the short-range communication module 132,
according to performance.

[0045] The multimedia module 140 may include, as
described above, the broadcasting and communication mod-
ule 141, the audio play module 142, or the video play module
143. The broadcasting and communication module 141 may
receive a broadcasting signal (for example, a TV broadcasting
signal, a radio broadcasting signal, or a data broadcasting
signal) and broadcasting additional information (for
example, an Electric Program Guide (EPS) or an Electric
Service Guide (ESG)) transmitted from a broadcasting sta-
tion through a broadcasting and communication antenna (not
shown), under the control of the controller 110.

[0046] For example, the audio play module 142 may repro-
duce a digital audio file (for example, a file having the file-
name extension of “.mp3”, “.wma”, “.0gg”, or “.wav”’) that is
stored or received under the control of the controller 110.
When a media object is selected, the controller 110 may play
music corresponding to the selected media object through the
audio play module 142. The video play module 143 may
reproduce a digital video file (for example, a file having the
filename extension of “.mpeg”, “.mpg” “.mp4”, “.avi’,
“.mov”, or “.mkv”) or a digital audio file that is stored or
received under the control of the controller 110.

[0047] The multimedia module 140 may include only the
audio play module 142 and the video play module 143. The
audio play module 142 and the video play module 143 may be
included in the controller 100.

[0048] The camera module 150 may include at least one of
afirst camera 151 and a second camera 152 for photographing
still images or moving images under the control of the con-
troller 110. The first camera 151 or the second camera 152
may include an additional light source (for example, a flash
(not shown)) for providing an amount of light required for
photographing. The first camera 151 may be disposed in the
front of the mobile terminal 100, and the second camera 152
may be disposed in the rear of the mobile terminal 100.
Alternatively, the first and second cameras 151 and 152 may
be disposed adjacent to each other on the same side, to pho-
tograph 3-dimensional (3D) still images and 3D moving
images, wherein an interval between the first and second
cameras 151 and 152 may be in the range of 1 cm to 8 cm.
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[0049] A Global Positioning System (GPS) module 155
may receive radio waves from a plurality of earth-orbiting
GPS satellites (not shown), and calculate a position of the
mobile terminal 100 using a time of arrival taken for the radio
waves from the GPS satellites to arrive at the mobile terminal
100.

[0050] The input/output module 160 may include, as
described above, at least one of the plurality of buttons 161,
the microphone 162, the speaker 163, the vibration motor
164, the connector 165, the keypad 166, and the earphone-
connecting jack 167.

[0051] The buttons 161 may be provided in the front, side,
and/or rear of the housing of the mobile terminal 100, and
may include at least one of home, menu, back, volume, and
power/lock buttons.

[0052] The microphone 162 receives voice or sound under
the control of the controller 110 to generate an electrical
signal.

[0053] The speaker 163 may receive various signals (such

as radio and broadcasting signals, digital audio and video
files, or a photo file) from the mobile communication module
120, the sub communication module 130, and the multimedia
module 140, and output sound corresponding to the various
signals to the outside of the mobile terminal 100. The speaker
163 may output sound (such as button or currency connection
sounds) corresponding to a function that is performed by the
mobile terminal 100. The speaker 163 may be provided as one
or more units at an appropriate location on the housing of the
mobile terminal 100.

[0054] The vibration motor 164 may convert an electrical
signal into mechanical vibration under the control of the
controller 110. For example, when the mobile terminal 100 is
in a vibration mode, the vibration motor 164 operates when a
voice call is received from another device (not shown). The
vibration motor 164 may be provided as one or more units in
the housing of the mobile terminal 100, and may operate in
response to a user’s touch operation (or touching and drag-
ging) on the touch screen 190.

[0055] The connector 165 may be used as an interface for
connecting the mobile terminal 100 to an external device (not
shown) or a power source (not shown). Data stored in the
storage unit 175 of the mobile terminal 100 may be transmit-
ted to an external device (not shown) through a wired cable
connected to the connector 165 under the control of the con-
troller 110, or data of an external device (not shown) may be
received through the wired cable connected to the connector
165, and stored in the storage unit 175 under the control of the
controller 110. The mobile terminal 100 may receive power
or charge a battery from a power source (not shown) through
the wired cable connected to the connector 165.

[0056] Thekeypad166 may receive akey input from a user
in order to control the mobile terminal 100. The keypad 166
includes a physical keypad (not shown) that is provided on the
mobile terminal 100, or a virtual keypad (not shown) that is
displayed on the touch screen 190. The mobile terminal 100
may be designed so as not to include a physical keypad.
[0057] The sensor module 170 includes at least one sensor
for detecting a status of the mobile terminal 100. For example,
the sensor module 170 may include a proximity sensor for
determining whether a user approaches the mobile terminal
100, a geomagnetic sensor for measuring a degree of tilting of
the mobile terminal 100, and a motion sensor for detecting
motion of the mobile terminal 100. At least one sensor among
the above-mentioned sensors may detect a state of the mobile
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terminal 100, and generate and transfer a signal correspond-
ing to the detected state to the controller 110. The sensor 170
may further include other sensors than the above-mentioned
sensors according to the performance of the mobile terminal
100.

[0058] The storage unit 175 may store signals or data that is
input/output according to operations of the mobile commu-
nication module 120, the sub communication module 130, the
multimedia module 140, the input/output module 160, the
sensor module 170, and the touch screen 190, under the
control of the controller 110. The storage unit 175 may store
control programs and applications for controlling the mobile
terminal 100 or the controller 110.

[0059] Inthis disclosure, the term a “storage unit” includes
the storage unit 175, a Read-Only Memory (ROM) or Ran-
dom Access Memory (RAM) included in the controller 110,
and a memory card (not shown) installed in the mobile ter-
minal 100. The storage unit may include a non-volatile
memory, a volatile memory, a Hard Disk Drive (HDD), or a
Solid State Drive (SSD).

[0060] The power supply unit 180 may supply power to one
or more batteries (not shown) installed in the housing of and
supplying power to the mobile terminal, under the control of
the controller 110. The power supply unit 180 may supply
power received from an external power source (not shown)
through the wired cable connected to the connector 165 to the
mobile terminal 100.

[0061] The touch screen 190 may provide a user with User
Interfaces Uls corresponding to various services (such as a
call, data transmission, broadcasting, and photographing)
The touch screen 190 may transmit an analog signal corre-
sponding to at least one touch operation received through the
UI to the touch screen controller 195. The touch screen 190,
which may be a resistive, capacitive, infrared, acoustic wave,
pressure, or Electro-Magnetic Resonance (EMR) type, may
receive at least one input, such as through a user’s finger or
thumb, an input device such as a stylus pen, or pressure (when
the touch screen 190 is a pressure type).

[0062] The touch screen 190 may also receive an input
corresponding to a touch-and-drag operation. Thus, the touch
screen 190 may receive consecutive touch movements, i.e., a
touch input pattern. The touch screen 190 may transmit an
analog signal corresponding to the touch-and-drag operation
to the touch screen controller 195.

[0063] The touch screen 190 displays a lock screen when
the mobile terminal 100 enters a lock mode. The lock screen
may display information about the lock mode so that a user
can intuitively recognize the locked state of the mobile ter-
minal 100. For example, an item by which a user can intu-
itively recognize that a lock function has been set may be
displayed on a specific area of the lock screen. By displaying
the lock screen, the user can recognize that a touch input is
needed to release the locked state of the mobile terminal 100
through the touch screen 190. Accordingly, if the user per-
forms a touch-and-drag operation of touching the touch
screen 190, dragging while maintaining contact with the
touch screen 190, and then releasing the touch operation, the
mobile terminal 100 may recognize coordinates values of a
trajectory (i.e, a touch input pattern) corresponding to the
touch-and-drag operation.

[0064] The mobile terminal 100 ignores the touch input
when the touch input pattern has no intersection, and releases
the lock mode when the touch input pattern has one or more
intersections. If the lock mode is released, the touch screen
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190 may display a standby screen, the previous screen, or a
screen on which a specific application is executed.

[0065] The touch screen controller 195 may convert the
analog signal received from the touch screen 190 into a digital
signal (for example, X and Y coordinates), and transmit the
digital signal to the controller 110. Accordingly, the control-
ler 110 receives output values according to changes in loca-
tion of a touch input from a location at which the touch input
has been first detected to a location at which the touch input is
released, from the touch screen controller 195. The output
values are digital signals having coordinate values of (X,Y),
for example, and the controller 110 may control the touch
screen 190 using the digital signal received from the touch
screen controller 195. Accordingly, the controller 110 may
recognize whether a touch input pattern with at least one
intersection is input by a user based on changes of coordinate
values (i.e., based on a trajectory) of a touch input. A path
corresponding to the touch-and-drag operation may be dis-
played, and by doing so, a user can correctly draw a closed
surface while viewing a trajectory drawn by a touch-and-drag
operation.

[0066] The touch screen 190 may further include at least
two touch screen panels for sensing a touch or approach of a
user’s body part and an input device, respectively, in order to
receive all inputs from the user’s body part and the input
device. The at least two touch screen panels provide different
output values to the touch screen controller 195, which dis-
tinguishes the values received from the two touch screen
panels to determine whether the values indicate a touch input
by the user’s body part or a touch input by the input device.
For example, the touch screen 190 may be a combination of a
capacitive type touch screen panel and an EMR type touch
screen panel.

[0067] FIG. 3 illustrates a closed surface unlock method for
the mobile terminal 100, according to an embodiment of the
present invention.

[0068] Referring to FIGS. 2 and 3, if the mobile terminal
100 senses a specific input in a sleep mode 300 at steps 300
and 305, the mobile terminal 100 determines whether the
touch screen 190 has been locked at step 310. The mobile
terminal 100 measures a waiting time period after a final user
input is received. If the measured waiting time period exceeds
a time period, the mobile terminal 100 enters a lock mode.
[0069] If the mobile terminal 100 is not in the lock mode,
the mobile terminal 100 performs a function corresponding to
the specific input at step 315. Accordingly, the mobile termi-
nal 100 may activate the touch screen 190 if the mobile
terminal 100 senses a specific input through a home button, a
power/reset button, and the like, installed in the mobile ter-
minal 100 before the mobile terminal 100 enters a lock mode.
For example, the mobile terminal 100 may display a screen
such as a main home screen on the touch screen 190, enter a
main menu, or maintain a displayed screen, according to the
specific input.

[0070] If the mobile terminal 100 is in the lock mode, the
mobile terminal 100 outputs a lock screen at step 320. The
lock screen displays information about the lock mode so that
auser can intuitively recognize the locked state of the mobile
terminal 100. The mobile terminal 100 activates a touch
screen input mode while outputting the lock screen, in order
to receive a unlock command. The mobile terminal 100 then
determines whether there is a touch input through the touch
screen 190 at step 325, and if there is no touch input, the
mobile terminal 100 returns to step 320. If there is a touch
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input, the mobile terminal 100 determines whether there is a
touch-and-drag operation of dragging by a length or more
after the touch input and then releasing the touch input.
[0071] By setting criteria for the length of a path corre-
sponding to the touch-and-drag operation of dragging while
maintaining contact with an arbitrary area on the touch screen
190, to a length or more, a touch error may be prevented. The
length for preventing a touch error may be set by a manufac-
turing company of the mobile terminal 100.

[0072] Ifthe touch input is released before it is dragged by
the set length at step 330, the mobile terminal 100 returns to
step 320, and maintains the lock screen. That is, the mobile
terminal 100 determines that the touch input does not corre-
spond to aunlock command, and maintains the lock screen. If
an operation of dragging by the length or more while main-
taining the touch input is performed, the mobile terminal 100
determines whether one or more intersections occur at step
335. If it is determined that one or more intersections occur,
the mobile terminal 100 releases the lock mode at step 340.
That is, the mobile terminal 100 may release the lock mode,
and output a screen or the previous screen. The mobile ter-
minal 100 may determine whether one or more intersections
occur by determining whether a touch input event occurs on
the touch screen 190 using a digital signal (such as X, Y, and
Z coordinates) provided from the touch screen controller 195,
and detecting one or more intersections on a trajectory
according to the touch input based on the coordinates.
[0073] FIG. 4 illustrates screens for describing the closed
surface unlock method illustrated in FIG. 3. All touch input
patterns 400 through 430 illustrated in FIG. 4 may be used as
an unlock command. As illustrated in FIG. 4, the mobile
terminal 100 releases a lock mode when a user draws a touch
input pattern forming a closed surface such that one or more
intersections exist on the resultant touch trajectory. Accord-
ingly, the closed surface may be an arbitrary closed figure
(420, 430) as well as figures such as an oval 400 or a triangle
410.

[0074] The foregoing description with reference to FIGS. 3
and 4 relates to an example in which a lock mode is released
when one or more intersections occur. However, the number
of intersections may be used as a unlock command. For
example, if a user sets a number of intersections for unlock to
3, the mobile terminal 100 may release a lock mode when
three intersections occur.

[0075] A method of allowing a user to directly execute a
desired function using a number of intersections on a touch
input trajectory is also provided. Accordingly, a method of
mapping numbers of intersections to different functions and
executing a function mapped to a number of occurred inter-
sections is disclosed.

[0076] FIG.5illustrates a closed surface unlock method for
the mobile terminal 100, according to another embodiment of
the present invention, and FIG. 6 illustrates screens in which
different functions are executed according to numbers of
intersections, according to the closed surface unlock method
according to the other embodiment of the present invention.
Since operations prior to step 510 of FIG. 5 are the same
operations as steps 300 to 335 of FIG. 3, a detailed description
thereof will be omitted. In order to represent that the method
illustrated in FIG. 5 is performed after operation 335 of FIG.
3 when it is determined that one or more intersections occur,
a reference symbol “A” is used.

[0077] Referring to FIGS. 2, 3, 5, and 6, if a user draws a
touch input pattern by a touch-and-drag operation (see the
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operations of steps 300 to 335 of FIG. 3) to form a closed
surface, and then removes a stylus pen or his/her finger from
the touch screen 190, the mobile terminal 100 tracks a trajec-
tory corresponding to the touch-and-drag operation to detect
whether one or more intersections occur. If it is determined
that one or more intersections occur, the mobile terminal 100
determines the number of the intersections at step 510. The
mobile terminal 100 then determines whether the number of
the intersections is one at step 515. If it is determined that the
number of the intersections is one, the mobile terminal 100
releases the lock mode at step 520. For example, if a closed
surface unlock command corresponding to a touch-and-drag
operation with an intersection is input when a lock screen 600
is displayed as illustrated in FIG. 6, a unlock screen 605 such
as a standby screen may be displayed. In this case, a path 603
corresponding to the touch-and-drag operation may be dis-
played on the touch screen 190 so that the user can recognize
whether his/her touch input forms a closed surface.

[0078] Ifthe number of the intersections is two or more, the
mobile terminal 100 releases the lock mode, and simulta-
neously executes a hot key function corresponding to the
number of the intersections at step 525. That is, the mobile
terminal 100 determines whether a function mapped to the
number of the intersections exists, and executes the function
corresponding to the number of the intersections. For
example, if a touch input pattern having a specific number of
intersections is input as illustrated in a lock screen 610 of FIG.
6, a call screen 615 including a keypad may be displayed
according to the number of the intersections.

[0079] The hot key function includes various applications
or functions that are provided by the mobile terminal 100, and
a specific application or function corresponding to the num-
ber of intersections is executed. The specific application or
function includes a camera, a phone number list, a message, a
call, and various applications or functions that are provided
by the mobile terminal 100.

[0080] A touch input pattern having a closed surface may
be applied to execute various functions other than an unlock
function.

[0081] FIG. 7 illustrates a closed surface unlock method
which is performed in a mobile terminal when an incoming
call is received, according to another embodiment of the
present invention, and FIG. 8 illustrates screens for describ-
ing the closed surface unlock method illustrated in FIG. 7. In
the following description, a method in which the mobile
terminal 100 executes a function using a closed surface touch
input pattern will be described with reference to FIG. 8;
however, the method is not limited thereto.

[0082] Referring to FIGS. 2, 7, and 8, when an incoming
callis received at step 700, the mobile terminal 100 outputs an
incoming call screen 800 at step 705. Then, the mobile ter-
minal 100 determines whether there is a touch input through
the touch screen 190 while the incoming call screen 800 is
displayed at step 710. If it is determined that there is a touch
input, the mobile terminal 100 determines whether there is a
touch-and-drag operation of dragging by a set length or more
while maintaining the touch input at step 715. If there is such
a touch-and-drag operation, the mobile terminal 100 deter-
mines whether one or more intersections occur on a path
corresponding to the touch-and-drag operation at step 720.
[0083] Ifitis determined in step 710 that there is no touch
input, in step 715 that the length of the path corresponding to
the touch-and-drag operation is not the set length, or in step
720 that no intersection occurs on the path, the mobile termi-
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nal 100 maintains the incoming call screen 800. If no closed
surface touch input pattern for a call connection is input until
atime period elapses, the mobile terminal 100 processes it as
call failed. However, if it is determined in operation 720 that
one or more intersections occur on the path, the mobile ter-
minal 100 determines the number of the intersections at step
725, determines a call admission or a call rejection according
to the number of the intersections at step 730, and performs
operation corresponding to the determined call admission or
call rejection at step 735.

[0084] For example, if a user touches an arbitrary point on
the touch screen 190 with a stylus pen or his/her fingertip
when the touch screen 190 displays an incoming call screen
810 of FIG. 8, then drags by a set length while continuing to
press the touch point, and removes the stylus pen or his/her
fingertip from the touch screen 190, the mobile terminal 100
determines whether a touch input pattern according to the
touch-and-drag operation forms a closed surface. In other
words, the mobile terminal 100 determines whether overlap-
ping coordinates exist on the touch path.

[0085] Ifitis determined that a touch input pattern having a
closed surface is input, the mobile terminal 10 displays a call
connection screen 830 as illustrated in FIG. 8, and simulta-
neously performs operation according to the call connection.
Accordingly, a user may select a call connection or a call
rejection by performing a touch-and-drag operation when an
incoming call is received. Numbers of interconnections cor-
responding to a call connection function and a call rejection
function may be set by a manufacturing company of the
mobile terminal 100 or by a user. However, a small number of
interconnections may be set so that a user can easily set up a
call connection. The call rejection function may be set to
correspond to a different number of intersections from that set
to correspond to the call connection. For example, the user
may make a call rejection by drawing a touch input pattern
having two intersections.

[0086] According to embodiments of the present invention,
since all types of closed surfaces, such as a triangle, a circle
and an oval, can be recognized as criterion for unlocking a
mobile terminal without having to designate a specific path
for unlocking the mobile terminal, a user may easily release a
lock mode of a mobile terminal. The user may freely touch a
touch screen since there is no limitation in terms of size,
location, and pattern of a touch input, and since a standby
screen is displayed or a specific application is quickly
executed according to the number of intersections of a closed
surface.

[0087] In addition, the user may easily and intuitively use a
call function since the user may select a call connection or a
call rejection by performing a touch-and-drag operation when
an incoming call is received.

[0088] Embodiments of the present invention may be
implemented in the form of hardware, software, or a combi-
nation of hardware and software. The software may be stored
in a volatile or non-volatile memory device such as, for
example, a ROM, regardless of whether it is erasable or
re-writable, in a memory such as, for example, a RAM, a
memory chip, and an Integrated Circuit (IC), or in an opti-
cally/magnetically recordable and machine-readable storage
medium such as, for example, a Compact Disk (CD), a Digital
Versatile Disk (DVD), a magnetic disk, and a magnetic tape.
A memory that can be included in a mobile terminal is an
example of a machine-readable storage medium suitable to
store one or more programs, including instructions imple-
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menting embodiments of the present invention. Therefore,
embodiments of the present invention include programs
including codes for implementing the devices and methods as
set forth in the appended claims of the specification, and a
machine-readable storage medium storing these programs.
These programs may be electronically transferred through
any media and equivalents thereof, such as communication
signals, which are transferred through wired or wireless con-
nections.
[0089] The mobile terminal may receive and store the pro-
gram from a program providing apparatus connected in a
wired/wireless manner. The program providing apparatus
may include a program including instructions for causing the
mobile terminal to perform an unlock method, a memory for
storing information, and the like, required for the unlock
method, a communication unit for performing wired/wireless
communication with the mobile terminal, and a controller for
transmitting the corresponding program to the mobile termi-
nal according to a request from the mobile terminal or auto-
matically.
[0090] While the invention has been shown and described
with reference to certain embodiments thereof, it will be
understood by those skilled in the art that various changes in
form and details may be made therein without departing from
the spirit and scope of the invention as defined by the
appended claims and their equivalents.
What is claimed is:
1. An unlock method which is performed in a mobile ter-
minal with a touch screen, the method comprising:
tracking a trajectory corresponding to a touch-and-drag
operation of touching the touch screen and then drag-
ging when the mobile terminal is in a lock mode;

determining whether one or more intersections occur on
the trajectory; and

releasing the lock mode if one or more intersections occur

on the trajectory.

2. The unlock method of claim 1, further comprising:

determining, if one or more intersections occur on the

trajectory, a number of the intersections; and

releasing the lock mode according to the number of the

intersections, and simultaneously executing a function
corresponding to the number of the intersections.

3. The unlock method of claim 1, wherein it is determined
whether the one or more intersections occur on the trajectory
when the touch-and-drag operation is completed.

4. The unlock method of claim 1, further comprising dis-
playing a lock screen including information about the lock
mode on the touch screen to enable user to recognize the lock
mode when the mobile terminal is in the lock mode.

5. The unlock method of claim 1, further comprising dis-
playing a path according to the trajectory corresponding to
the touch-and-drag operation.

6. The unlock method of claim 1, wherein determining
whether the one or more intersections occur on the trajectory
comprises detecting coordinates corresponding to the trajec-
tory to determine whether overlapping coordinates exist on
the trajectory.

7. An unlock method which is performed in a mobile ter-
minal with a touch screen, the method comprising:

outputting an incoming call screen on the touch screen if an

incoming call is received;

tracking a trajectory corresponding to a touch-and-drag

operation of touching the touch screen and then drag-

ging;
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determining whether one or more intersections occur on
the trajectory; and

determining whether to set up a call connection if the one or
more intersections occur on the trajectory.

8. The unlock method of claim 7, further comprising:

determining, if one or more intersections occur on the
trajectory, a number of the intersections; and

executing a call connection function or a call rejection
function according to the number of the intersections.

9. The unlock method of claim 8, wherein executing the

call connection function or the call rejection function accord-
ing to the number of the intersections comprises setting up a
call connection if the number of the intersections is one.

10. A mobile terminal with a lock/unlock function, the

mobile terminal comprising:

atouch screen configured to output a lock screen when the
mobile terminal is in a lock mode;

a touch screen controller configured to receive a signal
corresponding to a trajectory of a touch-and-drag opera-
tion of touching the touch screen and then dragging,
through the touch screen, and to output the received
signal as a digital signal including coordinate values of
the trajectory; and

acontroller configured to receive the digital signal from the
touch screen controller, determine whether one or more
intersections occur on the trajectory based on the coor-
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dinate values of the trajectory included in the digital
signal, and release the lock mode if the one or more
intersections occur on the trajectory.

11. The mobile terminal of claim 10, wherein the lock
screen includes information about the lock mode to enable a
user to recognize the lock mode.

12. The mobile terminal of claim 10, wherein the controller
determines, if one or more intersections occur on the trajec-
tory, a number of the intersections, releases the lock mode
according to the number of the intersections, and simulta-
neously executes a function corresponding to the number of
the intersections.

13. The mobile terminal of claim 10, wherein the controller
displays a path according to the trajectory corresponding to
the touch-and-drag operation on the touch screen.

14. The mobile terminal of claim 10, wherein the controller
determines whether one or more intersections occur on the
trajectory when the touch-and-drag operation is completed.

15. The mobile terminal of claim 10, wherein if an incom-
ing call screen is displayed on the touch screen, the controller
tracks a trajectory corresponding to a touch-and-drag opera-
tion of touching the touch screen and then dragging, deter-
mines whether one or more intersections occur on the trajec-
tory, and sets up a call connection if the one or more
intersections occur on the trajectory.
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