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Description
Title of Invention: PORTABLE DEVICE AND CONTROL

METHOD THEREOF
Technical Field

The present invention relates to a portable device, and more particularly to a portable
device which is unlocked using a tactile user interface and a control method thereof.
Background Art

With an increase in market penetration of portable devices, users have utilized a
variety of services, such as interpersonal communication, listening to music, Web
surfing, electronic financial transaction, and the like, using portable devices. As
portable devices provide services that could only be realized in the past using
computers, users can utilize the aforementioned services regardless of time or place.
Portable devices may undergo malfunction due to unintentional button push while
being carried. To prevent malfunction due to unintentional button push, conventional
portable devices have been designed such that a user cannot execute an application
until the portable device is unlocked even after a display unit is activated by a power
button. Accordingly, to execute an application, the user has to undergo a troublesome
procedure of pushing the power button, performing a touch input for unlocking the

portable device, and touching an icon of a desired application.
Disclosure of Invention
Technical Problem

Accordingly, the present invention is directed to a portable device and a control
method thereof that substantially obviate one or more problems due to limitations and
disadvantages of the related art.

An object of the present invention is to provide a portable device capable of
shortening a procedure required for unlocking thereof and of achieving power
reduction owing to unlocking techniques using a tactile user interface and a control
method thereof.

Additional advantages, objects, and features of the invention will be set forth in part
in the description which follows and in part will become apparent to those having
ordinary skill in the art upon examination of the following or may be learned from
practice of the invention. The objectives and other advantages of the invention may be
realized and attained by the structure particularly pointed out in the written description

and claims hereof as well as the appended drawings.
Solution to Problem

To achieve these objects and other advantages and in accordance with the purpose of
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the invention, as embodied and broadly described herein, a portable device includes a
touch sensitive display unit configured to sense a touch input, a tactile feedback unit
configured to generate tactile feedback, and a control unit configured to control the
other units, wherein the control unit is configured to detect a first touch gesture with
respect to a first region corresponding to an application on the touch sensitive display
unit, wherein the first touch gesture enters the first region from the outside of the first
region, to generate tactile feedback indicating that the first touch gesture enters the first
region, to unlock a user interface in response to the first touch gesture, to detect a
second touch gesture of activating the application, wherein the second touch gesture is
input consecutively to the first touch gesture, and to execute the application in response

to the second touch gesture.
In accordance with another aspect of the present invention, a method of unlocking a

user interface of a portable device, includes detecting a first touch gesture with respect
to a first region corresponding to an application on a touch sensitive display unit,
wherein the first touch gesture enters the first region from the outside of the first
region, generating tactile feedback indicating that the first touch gesture enters the first
region, unlocking the user interface in response to the first touch gesture, detecting a
second touch gesture of activating the application, wherein the second touch gesture is
input consecutively to the first touch gesture, and executing the application in response
to the second touch gesture.

It is to be understood that both the foregoing general description and the following
detailed description of the present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as claimed.

Advantageous Effects of Invention

According to the present invention, it is possible to prevent a portable device from
being unintentionally unlocked by a touch input.

Further, according to the present invention, it is possible to unlock the portable
device using a tactile user interface.

According to the present invention, it is possible to execute a desired application via
a single unlocking operation.

Further, according to the present invention, it is possible to unlock a user interface
only when a touch gesture of dragging by a preset distance threshold or more is
performed.

Furthermore, according to the present invention, it is possible to unlock a user
interface only when a touch gesture of dragging for a preset time threshold or more is
performed.

According to the present invention, it is possible to simultaneously input an
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unlocking command and an application execution command.
Additionally, according to the present invention, it is possible to reduce power

consumed by a display unit via unlocking techniques using a tactile user interface.
Brief Description of Drawings

The accompanying drawings, which are included to provide a further understanding
of the invention and are incorporated in and constitute a part of this application, il-
lustrate embodiment(s) of the invention and together with the description serve to
explain the principle of the invention. In the drawings:

FIG. 1 is a view illustrating a portable device unlocking method according to an em-
bodiment of the present invention;

FIG. 2 is a view illustrating a visual user interface and a tactile user interface
according to an embodiment of the present invention;

FIG. 3 is a view illustrating a method of unlocking a portable device and executing
an application using a tactile user interface according to an embodiment of the present
invention;

FIG. 4 is a view illustrating an unlocking condition of a portable device using a
tactile user interface according to an embodiment of the present invention;

FIG. 5 is a view illustrating a portable device unlocking method in the case in which
a plurality of applications corresponds to a plurality of regions respectively according
to an embodiment of the present invention;

FIG. 6 is a view illustrating a touch gesture of executing an application according to
an embodiment of the present invention;

FIG. 7 is a block diagram illustrating a portable device according to an embodiment
of the present invention;

FIG. 8 is a view illustrating a method of unlocking a portable device and executing
an application using a tactile user interface according to an embodiment of the present
invention; and

FIG. 9 is a view illustrating a method of unlocking a portable device and executing
an application using a tactile user interface according to another embodiment of the
present invention.

Best Mode for Carrying out the Invention

Hereinafter, the embodiments of the present invention will be described in detail with
reference to illustrations of the accompanying drawings, but the present invention is
not limited or restricted by these embodiments.

Although the terms used in the following description are selected, as much as
possible, from general terms that are widely used at present while taking into con-

sideration the functions obtained in accordance with the present invention, these terms
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may be replaced by other terms based on intensions of those skilled in the art, customs,
emergence of new technologies, or the like. Also, in a particular case, terms that are ar-
bitrarily selected by the applicant of the present invention may be used. In this case,

the meanings of these terms may be described in corresponding description parts of the
invention. Accordingly, it should be noted that the terms used herein should be
construed based on practical meanings thereof and the whole content of this speci-
fication, rather than being simply construed based on names of the terms.

In the present invention, a portable device may be an electronic appliance that
includes a display unit and a tactile feedback unit and provides a user with a visual user
interface and a tactile user interface. The portable device may include an electronic
appliance having a display unit, such as a smart phone, Personal Digital Assistant
(PDA), cellular phone, MP3 music player, laptop computer, smart pad, tablet Personal
Computer (PC), television, and smart table, for example. The portable device
according to the present invention may transmit information to the user using the
visual user interface and the tactile user interface. The visual user interface may
provide the user with visual feedback using the display unit of the portable device. The
user can visually confirm information provided from the portable device, and control
the portable device. The tactile user interface may provide the user with tactile
feedback using the tactile feedback unit of the portable device. The user can confirm
information provided from the portable device via particular parts of the body that can
perceive tactile sensation, such as the finger, etc., and control the portable device. The
visual user interface and the tactile user interface may be separately provided, or may
be simultaneously provided. In the following description, the portable device may
provide at least one of the visual user interface and the tactile user interface.

FIG. 1 is a view illustrating a portable device unlocking method according to an em-
bodiment of the present invention. The portable device 10 may include a display unit,
which is activated by a physical button, such as a power button or a home button, in a
standby mode. In this case, the portable device 10 may display a slide bar 12 required
for unlocking the portable device 10 via the display unit while maintaining a user
interface in a locked state. A user can unlock the user interface by touching the slide
bar 12 with the finger 11 or a stylus. Once the user interface has been unlocked, the
portable device 10 may display one or more application icons 13, for example.
Specifically, the user can visually search for an icon of a particular application that the
user wishes to execute among the displayed application icons 13, and execute the cor-
responding application by touching the searched icon thereof. As such, to execute an
application, the user has to undergo a troublesome procedure of pushing the power
button, unlocking the user interface using the slide bar, and searching for and touching

a desired application icon. Hereinafter, a portable device unlocking method to simplify
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the above described procedure and enhance user convenience will be described.

FIG. 2 is a view illustrating a visual user interface and a tactile user interface
according to an embodiment of the present invention. The portable device 10 may
display a visual user interface on the display unit. The portable device 10, as illustrated
in the left upper side of FIG. 2, may display an application icon 21, to allow the user to
touch the application icon 21 and execute a corresponding application. Additionally,
the portable device 10, as illustrated in the left lower side of FIG. 2, may display a soft
button 23 that may be used to assist the user in executing a particular function when a
user touch input is detected. For example, assuming that ‘up’ and ‘down’ soft buttons
for control of sound level are displayed, the user may raise or lower a sound level by
touching the soft buttons.

The portable device may provide a tactile user interface using a tactile feedback unit.
The portable device may provide the tactile user interface corresponding to the
displayed visual user interface. The tactile user interface may provide tactile feedback
similar to the visual user interface in terms of at least one of the position, shape and
size thereof. For example, as illustrated in the right upper and lower sides of FIG. 2,
the portable device 10 may provide a circular tactile button 22 at the same position as
the application icon 21 under the assumption that the visual user interface is the
circular application icon 21. Additionally, the portable device 10 may provide a
triangular tactile button 24 under the assumption that the displayed visual user
interface is the triangular soft button 23. As such, the portable device 10 may provide
the user with a tactile user interface similar to the visual user interface in terms of at
least one of the position, shape and size thereof. Through provision of the tactile user
interface similar to the visual user interface, the user can control the portable device 10
via only tactile sensation even if there exists no visual user interface that the user can
visually confirm.

FIG. 3 is a view illustrating a method of unlocking a portable device and executing
an application using a tactile user interface according to an embodiment of the present
invention. Referring to the left upper side of FIG. 3, the portable device 10 is in a
locked state and a touch sensor is activated by, for example, the power button. In such
a state, the portable device 10 is capable of detecting a user touch gesture, and a visual
user interface provided by the display unit may be in an inactivated state.

The portable device 10 may set a first region 31 on the display unit to correspond to
an application. The first region 31 does not essentially correspond to the application
and may correspond to a button, associated with a particular function, displayed during
execution of the application. The portable device 10 may detect a touch gesture of
entering the first region 31 from the outside of the first region 31 using a touch sensor.

The portable device 10, as illustrated in the right upper side of FIG. 3, may generate
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tactile feedback 32 within the first region 31 once the touch gesture of entering the first
region 31 from the outside of the first region 31 has been performed. The generated
tactile feedback may be a tactile user interface provided by the portable device, and
may inform the user that there exists an application corresponding to the first region.
Additionally, the portable device may transmit information on the application to the
user by controlling the generated tactile feedback. For example, if the portable device
generates tactile feedback in the form of notes, this provides the user with information
indicating that the application corresponding to the first region is a music player. The
tactile user interface is not visually displayed, and the user can confirm the tactile user
interface via tactile sensation.

To execute the application corresponding to the first region 31 as illustrated in the
right lower side of FIG. 3, the user may input a touch gesture to execute the corre-
sponding application. The portable device may unlock the user interface in response to
a user touch gesture of entering the first region from the outside of the first region, or
may unlock the user interface in response to a touch gesture of executing the ap-
plication corresponding to the first region. Accordingly, the portable device of the
present invention may unlock the user interface and execute the corresponding ap-
plication by detecting the touch gesture of entering the first region from the outside of
the first region and the consecutive touch gesture of executing the application. In this
way, the user can search for and execute a desired application using only the tactile
user interface without looking at the display unit.

In a state in which the touch sensor is activated by, for example, the power button,
the locked portable device may provide only the tactile user interface, or may provide
both the tactile user interface and the visual user interface. To distinguish between the
two cases, the portable device may be operated based on detected results of the user’s
gaze or the user’s face. More specifically, the portable device may simultaneously
provide the tactile user interface and the visual user interface if the user’s face of the
user’s gaze is detected when the portable device is switched to a locked state in which
the touch sensor is activated by, for example, the power button. In this case, the user
interfaces of the portable device are in a locked state, and as long as the user interfaces
are not unlocked by the above described unlocking method, execution of an application
does not occur even if the user directly touches a displayed icon of the corresponding
application. If the user’s face or the user’s gaze is not detected when the portable
device is switched to a locked state in which the touch sensor is activated by, for
example, the power button, the portable device may provide only the tactile user
interface except for the visual user interface. The portable device may activate the
display unit and provide the user with the visual user interface only when unlocked by

the above described unlocking method.



WO 2014/051201 PCT/KR2012/009916

[36]

[37]

[38]

[39]

[40]

7

In another embodiment, the portable device may attempt to detect the user’s gaze
even when the portable device is unlocked and an application is executed. The portable
device may provide the user with a visual user interface of the application if the user’s
gaze is detected, and may provide the user with a tactile user interface of the ap-
plication if the user’s gaze is not detected. In this way, the portable device may provide
the visual user interface and the tactile user interface of the application together when
the user’s gaze is detected.

FIG. 4 is a view illustrating an unlocking condition of a portable device using a
tactile user interface according to an embodiment of the present invention. The
portable device 10 may be unlocked and generate tactile feedback only when a touch is
dragged by a preset distance threshold or more and then enters a first region 40 by a
user touch gesture 11. As illustrated in the upper side of FIG. 4, if the user touch
gesture 11 of dragging a touch 41 by a preset distance threshold or more and entering
the first region 40, the portable device 10 may unlock a user interface and generate
tactile feedback based on the detected result. In another embodiment of the present
invention, the portable device 10 may unlock a user interface in the case in which more
than a preset number of changes in the direction of a user touch gesture occur and then
the user touch gesture of entering the first region 40 is performed. Once the user
interface has been unlocked, the portable device 10 may execute an application corre-
sponding to the first region 40 upon receiving a user touch gesture.

As illustrated in the left lower side of FIG. 4, if the user touch gesture 11 of dragging
a touch 42 by less than the preset distance threshold and entering the first region 40,
the portable device 10 may keep the user interface locked based on the detected result.
Accordingly, the application corresponding to the first region 40 is not executed. The
portable device 10 may interpret a touch gesture of dragging by less than the preset
distance threshold as that the user has no intention to unlock a user interface. In this
way, the portable device 10 is free from sudden unlocking due to an unintentional
touch gesture or incorrect touch.

The portable device 10, as illustrated in the right lower side of FIG. 4, may keep a
user interface locked in the case in which a touch 43 of the user touch gesture 11 is
detected from the beginning within the first region 40 rather than entering the first
region 40 from the outside into the first region 40. The portable device 10 may keep
the user interface locked even if the touch gesture that is first detected within the first
region 40 is a touch gesture of dragging by a preset distance threshold or more within
the first region 40. The portable device 10 may keep a user interface locked regardless
of a moved distance of the touch gesture in the case in which no touch gesture of
entering the first region 40 from the outside of the first region is detected.

In another embodiment of the present invention, the portable device 10 may be
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unlocked and generate tactile feedback only when the user touch gesture 11 of
dragging for a preset time threshold or more and then entering the first region 40 is
performed. As illustrated in the upper side of FIG. 4, if the user touch gesture 11 of
dragging the touch 41 for a preset time threshold or more and entering the first region
40 is performed, the portable device 10 may unlock a user interface and generate
tactile feedback based on the detected result. Once the user interface has been
unlocked, the portable device 10 may execute an application corresponding to the first
region 40 upon receiving a user touch gesture.

If the user touch gesture 11 of dragging the touch 42 for less than the preset time
threshold and entering the first region 40 is performed, the portable device 10 may
keep the user interface locked based on the detected result. Accordingly, the ap-
plication corresponding to the first region 40 is not executed. The portable device 10
may interpret a touch gesture of dragging for less than a preset time threshold as that
the user has no intention to unlock a user interface. In this way, the portable device 10
is free from sudden unlocking due to an unintentional touch gesture or incorrect touch.

In addition to the above described movement distance or time threshold, the portable
device may be unlocked in response to a touch input having a preset pattern. That is,
the portable device may detect a user touch gesture of dragging in a preset pattern and
then entering the first region, and unlock a user interface based on the detected result.

FIG. 5 is a view illustrating a portable device unlocking method in the case in which
a plurality of applications corresponds to a plurality of regions respectively according
to an embodiment of the present invention. As illustrated in the left upper side of FIG.
5, the portable device 10 may set a first region 51 and a second region 52, which re-
spectively correspond to a first application and a second application. According to em-
bodiments, instead of the first application and the second application, a first soft button
and a second soft button may correspond to the respective regions 51 and 52. In the
case in which the user touch gesture 11 of dragging by a distance threshold or more
and entering the first region 51 from the outside of the first region 51 is performed as
illustrated in the right upper side of FIG. 5, the portable device 10 may unlock a user
interface. Additionally, the portable device 10 may generate tactile feedback 53 within
the first region 51 so as to inform the user that the touch gesture 11 enters the first
region 51. The portable device 10 may unlock a user interface after generating tactile
feedback, or may simultaneously perform generation of tactile feedback and unlocking
of the user interface.

Consequently, the portable device, which has unlocked the user interface, may
execute the first application corresponding to the first region upon receiving a user
touch gesture.

In a state in which the user interface is unlocked by the portable device 10, as il-
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lustrated in the right lower side of FIG. 5, the portable device 10 may lock the user
interface if the user touch gesture 11 of dragging to the outside of the first region 51 is
performed. In a state in which the user interface is locked by the portable device 10, as
illustrated in the left lower side of FIG. 5, the portable device 10 may unlock the user
interface if the user touch gesture 11 of dragging into the second region 52 from the
outside of the second region 52. In this case, to permit unlocking by the portable
device 10, a moved distance of the touch gesture 11 must be a preset distance threshold
or more. The portable device 10 may generate tactile feedback 54 within the second
region 52 and inform the user that the user touch gesture 11 enters the second region
52. The portable device 10 may generate tactile feedback prior to unlocking the user
interface, or may simultaneously perform unlocking of the user interface and
generation of tactile feedback.

In another embodiment, in a state in which the user interface is unlocked by the
portable device 10, as illustrated in the right lower side of FIG. 5, the portable device
10 may not lock the user interface even when the user touch gesture 11 of dragging to
the outside of the first region 51 is performed. In a state in which the user interface is
unlocked by the portable device 10, the portable device 10 may generate the tactile
feedback 54 within the second region 52 if the user touch gesture 11 of dragging into
the second region 52 from the outside of the second region 52 as illustrated in the left
lower side of FIG. 5, and inform the user that the touch gesture 11 enters the second
region 52.

Consequently, the portable device, which has unlocked the user interface, may
execute the second application corresponding to the second region upon receiving a
user touch gesture.

FIG. 6 is a view illustrating a touch gesture of executing an application according to
an embodiment of the present invention. The portable device 10 may unlock a user
interface and generate tactile feedback if a first user touch gesture 61 of dragging and
entering a region corresponding to an application from the outside of the region is
performed. In this case, the user may input a second touch gesture of executing the cor-
responding application so as to execute the corresponding application.

The second touch gesture may include a motion 62 of releasing contact of the first
touch gesture from the region corresponding to the application. More specifically, if
the user performs, on the display unit, the first touch gesture of entering the region cor-
responding to the application and then removes the finger from the corresponding
region, the portable device 10 may detect this motion as the second touch gesture. As
such, if the user ends the first touch gesture at the region corresponding to the ap-
plication and removes the hand from the display unit, the portable device 10 may

execute the corresponding application.
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The second touch gesture may include a motion 63 of applying pressure of a preset
pressure threshold or more to the region corresponding to the application consecutively
to the first touch gesture. More specifically, if the user performs, on the display unit,
the first touch gesture of entering the region corresponding to the application and then
pressing the corresponding region, the portable device 10 may detect this motion as the
second touch gesture. As such, if the user presses the display unit at the region corre-
sponding to the application consecutively to the first touch gesture, the portable device
10 may execute the corresponding application. In this case, the user motion of pressing
the display unit may be detected using a pressure sensor included in the portable device
10 or based on an increase in the touch area of the user’s finger.

The second touch gesture may include a motion 63 of touching the region corre-
sponding to the application consecutively to the first touch gesture. More specifically,
if the user performs, on the display unit, the first touch gesture of entering the region
corresponding to the application and then touching the corresponding region one time
or multiple times, the portable device 10 may detect this motion as the second touch
gesture. As such, if the user touches the display unit at the region corresponding to the
application consecutively to the first touch gesture, the portable device 10 may execute
the corresponding application.

In the case in which the above described second touch gesture is detected at the
outside of the region corresponding to the application, the portable device 10 may
switch the user interface to a locked state or may not execute the corresponding ap-
plication. Additionally, if the second touch gesture is detected after a predetermined
time has passed from a time point when the first touch gesture is detected, the portable
device 10 may switch the user interface to a locked state, or may bypass the second
touch gesture and not execute the corresponding application.

FIG. 7 is a block diagram illustrating a portable device according to an embodiment
of the present invention. In FIG. 7, the portable device may include a sensor unit 101, a
camera unit 102, a display unit 103, a tactile feedback unit 104, and a controller 105.

The sensor unit 101 may transmit a user input or an environment recognized by the
portable device to the controller 105 using a plurality of sensors equipped in the
portable device. The sensor unit 101 may include a plurality of sensing means. In an
embodiment, the plurality of sensing means may include a piezoelectric sensor, a
pressure sensor, an audio sensor, a video sensor, and a touch sensor, for example. In
the present invention, the piezoelectric sensor, the pressure sensor and the touch sensor
may detect a user touch input. The portable device may provide tactile feedback in
response to the sensed touch input or the pressure of the touch input, and unlock a user
interface. Also, the video sensor may detect the user’s gaze. The video sensor may

transmit an image, obtained by tracking pupils of the user or by perceiving blinking or
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the user’s face, to the controller 105. The controller 105 may determine the presence or
absence of the user’s gaze based on the transmitted image. The sensor unit 101 is a
generic term of the aforementioned various sensing means, and may detect touch
inputs having various properties and transmit the sensed results to the controller 105,
so as to allow the portable device to perform a corresponding operation. The afore-
mentioned sensors may be embodied into separate elements included in the portable
device, or may be combined to constitute at least one element included in the portable
device.

The camera unit 102 may perform photographing of pictures and moving images.
The camera unit 102 may be included in the video sensor of the sensor unit 101. Like
the above described video sensor, the camera unit 102 may detect the user’s gaze, and
transmit an image, required to determine whether or not the user looks at the display
unit 103, to the controller 105. The camera unit 102 may include an infrared camera to
detect the user’s gaze using the infrared camera in the case in which it is difficult to
detect the user’s gaze under a low illumination environment.

The display unit 103 may output an image on a display screen. The display unit 103
may serve as the above described touch sensor under the assumption that the display
unit 103 is of a touch sensitive display type. Accordingly, the display unit 103 may
detect a touch input thereto, and transmit the touch input to the controller 105. The
display unit 103 may serve to display a visual user interface on a display panel, or to
control display of an image. In the present invention, the display unit 103 may display
a visual user interface, and detect a user touch input. Also, the display unit 103 may
provide the user with tactile feedback in conjunction with the tactile feedback unit 104
that will be described hereinafter. The display unit 103 may include a flexible display.

The tactile feedback unit 104 may provide a tactile user interface. The tactile
feedback unit 104 may provide a tactile user interface associated with the visual user
interface that is provided by the display unit 103. The tactile user interface may be
similar to the visual user interface in terms of at least one of a position, shape and size
thereof. The user can confirm the tactile user interface via tactile sensation, and unlock
and control the portable device. A method of providing the user with the tactile user
interface using the tactile feedback unit 104 is as follows. Tactile feedback may be
provided with respect to the user’s finger or a stylus that touches the display unit 103
using a minutely vibrating actuator. The tactile feedback unit 104 may adjust the
frequency and magnitude of vibration, thereby adjusting friction between the user’s
finger and the display unit 103. Additionally, the tactile feedback unit 104 may provide
the user with tactile feedback by applying a fine current to the display unit 103. The
tactile feedback unit 104 may adjust the strength and generation period of current,

which may provide the user with different tactile sensations. Additionally, the tactile
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feedback unit 104 may provide tactile feedback using ultrasonic resonance. The tactile
feedback unit 104 may provide the user with tactile feedback by generating ultrasonic
wave plural times and causing resonation of the ultrasonic waves within a specific
range. The tactile feedback unit 104 may provide different tactile feedback by
adjusting the magnitude of resonance frequency and the resonance generation period of
the frequency.

The controller 105 may control the above described units of the portable device, and
manage data transmission/reception between the units. In the present invention, the
controller 105 may determine the presence or absence of the user’s gaze by analyzing
an image obtained when detecting the user’s gaze transmitted from each of the sensor
unit 101 or the camera unit 102. Additionally, the controller 105 may determine
whether or not to unlock a user interface by calculating a moved distance of a user
touch gesture toward a region corresponding to an application. In the present invention,
the controller 105 may activate the touch sensitive display unit to detect a user touch
gesture. In this case, the touch sensitive display unit may provide only the tactile user
interface without the visual user interface. Additionally, the controller 106 may
activate the touch sensor, the piezoelectric sensor and the pressure sensor of the sensor
unit 101, instead of the display unit 103, in order to detect a user touch gesture.

The controller 105 may detect a user touch gesture using the activated touch sensitive
display unit. If the user touch gesture is a touch gesture of dragging into a region corre-
sponding to an application from the outside and a dragged length of the corresponding
touch gesture exceeds a threshold, the controller 105 may unlock a user interface of the
portable device. Additionally, the controller 105 may execute an application if a touch
gesture of executing the corresponding application is detected in a region corre-
sponding to the application. FIG. 7 is a block diagram according to the embodiment of
the present invention, and separately displayed blocks represent logically distinguished
elements of the device. Accordingly, the elements of the above described device may
be mounted in a single chip or in a plurality of chips according to a device design.

FIG. 8 is a view illustrating a method of unlocking a portable device and executing
an application using a tactile user interface according to an embodiment of the present
invention.

The portable device may keep a display unit and a tactile feedback unit in an in-
activated state in a standby mode. Then, the portable device may switch a user
interface to a locked state upon detecting a user input in the standby mode. Here,
detection of the user input, as described above with reference to FIG. 1, may include
detection of a user motion of pressing a power button, or detection of user’s voice or a
user gesture. In a locked state of the user interface, the portable device may detect a

user touch gesture using a touch sensor.
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The portable device may detect a first touch gesture with respect to a first region cor-
responding to an application, i.e. a touch gesture of entering the first region from the
outside of the first region (S10). The portable device may set the first region on the
touch sensitive display unit so as to correspond to the application. The first region may
be set to correspond to a region in which a visual user interface of the corresponding
application is displayed. The portable device may detect the first touch gesture of
entering the first region from the outside of the first region. The first touch gesture may
mean a gesture of contacting the touch sensitive display unit at the outside of the first
region and dragging into first region.

The portable device may generate tactile feedback indicating that the first touch
gesture enters the first region (S20). The portable device may generate tactile feedback
as a tactile user interface when the user’s finger or a stylus enters the first region by the
first touch gesture. The portable device may inform the user that the user’s finger or
the stylus is located in the first region corresponding to the application by generating
tactile feedback. As described above with reference to FIG. 2, the tactile feedback may
be generated in association with a visual user interface of the corresponding ap-
plication. For example, the portable device may provide the tactile user interface
similar to the visual user interface in terms of at least one of the size, shape and
position thereof, and the tactile feedback may be generated based on the tactile user
interface.

The portable device may unlock the user interface in response to the first touch
gesture (S30). The portable device, as described above with reference to FIG. 4, may
consider two conditions in order to unlock the user interface. The first condition is
whether or not the first touch gesture enters the first region from the outside of the first
region. The portable device may unlock the user interface when the detected first touch
gesture enters the first region from the outside of the first region. The portable device
may keep the user interface locked if the portable device initially detects the first touch
gesture within the first region. On the other hand, if the first touch gesture is detected
within the first region, and thereafter deviates from the first region and then again
enters the first region, the portable device may unlock the user interface.

The second condition is whether or not a moved distance of the first touch gesture is
a preset distance threshold or more. The portable device may keep the user interface
locked if a moved distance of the detected first touch gesture is less than a preset
distance threshold and the first touch gesture enters the first region from the outside of
the first region. The distance threshold may be arbitrarily set by the user or upon fab-
rication of the portable device. As described above with reference to FIG. 4, the second
condition may be set based on whether or not the first touch gesture is maintained for a

preset touch time threshold.
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The portable device may prevent malfunction of the portable device due to unin-
tentional touch based on the above described two conditions. The above described
tactile feedback generation and unlocking operations may be reversed in sequence.
That is, the portable device may generate tactile feedback after unlocking the user
interface. According to embodiments, the portable device may simultaneously perform
unlocking of the user interface and generation of the tactile feedback.

The user interface of the portable device may include a visual user interface and a
tactile user interface. The portable device may detect the user’s gaze when unlocking
the user interface. The portable device may unlock the visual user interface when the
user’s gaze is detected. Additionally, the portable device may unlock the tactile user
interface along with the visual user interface. The portable device may activate the
display unit while unlocking the visual user interface, and may allow the user to
visually confirm the visual user interface. Also, the portable device may activate the
tactile feedback unit while unlocking the tactile user interface, and may allow the user
to confirm the tactile user interface via tactile sensation. The portable device may
unlock only the tactile user interface when the user’s gaze is not detected. Thereby, the
portable device may provide the tactile user interface using only the tactile feedback
unit without unnecessarily activating the display unit, thereby achieving power saving
effects.

The portable device may detect a second touch gesture of activating an application
(S40). As described above with reference to FIG. 6, the portable device may detect the
second touch gesture of executing the application. The second touch gesture may be
input consecutively to the first touch gesture. The portable device may detect a motion
of releasing the first touch gesture from the first region as the second touch gesture.
After the user’s finger enters the first region from the outside via the first touch
gesture, the portable device may end the first touch gesture on the touch sensitive
display unit. Then, the portable device may detect the second touch gesture if the
user’s finger is released from the display unit.

The portable device may detect a motion of pressing or touching the first region as
the second touch gesture, consecutively to the first touch gesture of entering the first
region. In this case, the pressing or touching motion may include a multiple touch of
pressing or touching the first region multiple times. The portable device may detect the
second user touch gesture using a piezoelectric sensor or a touch sensor.

The portable device may execute an application in response to the second touch
gesture (S50). The portable device may execute the application corresponding to the
first region to provide the user with the application. Once the application has been
executed, the portable device may provide the user with an execution screen. If the

user’s gaze is detected in the above described unlocking operation, the portable device
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may provide the execution screen of the application via the visual user interface. The
portable device may provide the execution screen of the application via the tactile user
interface along with the visual user interface. Thereby, the user may control the corre-
sponding application visually or via tactile sensation.

The portable device may provide the execution screen of the application via the
tactile user interface when the user’s gaze is not detected in the above described
unlocking operation. Thereby, the user may control the corresponding application
without looking at the portable device.

The portable device may not execute the application if the user’s finger presses or
touches a region outside of the first region by the second touch gesture. This is because
whether or not the user intends to execute the application corresponding to the first
region is unclear. Also, the portable device may not execute the application corre-
sponding to the first region if a time taken from completion of the first touch gesture to
occurrence of the second touch gesture exceeds a preset time threshold. This is because
the second touch gesture input beyond the time threshold cannot be interpreted as an
input consecutive to the first touch gesture. In this case, the portable device may not
execute the application while keeping the user interface unlocked. In another em-
bodiment, the portable device may again lock the user interface if the second touch
gesture of executing the application is not input.

FIG. 9 is a view illustrating a method of unlocking a portable device and executing
an application using a tactile user interface according to another embodiment of the
present invention.

The portable device may detect a first touch gesture with respect to a first region cor-
responding to an application, i.e. a touch gesture of entering the first region from the
outside of the first region (S110). The portable device may detect the initial first touch
gesture of entering the first region from the outside of the first region using the touch
sensitive display unit. Additionally, the portable device may detect the first touch
gesture of entering the first region while maintaining contact with the touch sensitive
display unit. The portable device, as described above with reference to FIG. 4, may not
detect the touch gesture of dragging by less than a preset distance threshold as the first
touch gesture.

The portable device may generate tactile feedback indicating that the first touch
gesture enters the first region (S120). The portable device may inform the user, using a
tactile feedback unit, that an application corresponding to the first region that the first
touch gesture enters is present. The portable device may keep the user interface locked
until the second touch gesture is detected. Accordingly, if the first touch gesture within
the first region deviates from the first region and is detected in a second region corre-

sponding to another application, the portable device, as described above with reference
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to FIG. 5, may generate tactile feedback in the second region while keeping the user

interface locked.
The portable device may detect a second touch gesture of activating the application

(S130). The second touch gesture may be input consecutively to the first touch gesture.
If the second touch gesture is input within a preset time threshold after ending of the
first touch gesture, the portable device may interpret the first and second touch gestures
as consecutive touch gestures. The portable device, as described above with reference
to FIG. 6, may detect a motion of releasing the first user touch gesture or a motion of
pressing or touching the first region consecutively to the first touch gesture as the
second touch gesture.

The portable device may unlock the user interface (S140), and execute the ap-
plication (S150) in response to the second touch gesture. The portable device may
unlock the user interface and execute the application corresponding to the first region
only after the second touch gesture is detected. According to embodiments, the
portable device may simultaneously perform unlocking of the user interface and
execution of the application. The user interface to be unlocked may include the tactile
user interface. When the user’s gaze is detected, the portable device may provide the
visual user interface and the tactile user interface together.

As described above, the portable device of the present invention may allow the user
to simply unlock the user interface and execute the application using the tactile user
interface.

It will be apparent to those skilled in the art that various modifications and variations
can be made in the present invention without departing from the spirit or scope of the
invention. Thus, it is intended that the present invention covers the modifications and
variations of this invention provided they come within the scope of the appended
claims and their equivalents.

Mode for the Invention

Various embodiments have been described in the best mode for carrying out the
invention.

It will be apparent to those skilled in the art that various modifications and variations
can be made in the present invention without departing from the spirit or scope of the
invention. Thus, it is intended that the present invention cover the modifications and
variations of this invention provided they come within the scope of the appended

claims and their equivalents.
Industrial Applicability

As described above, the present invention is totally or partially applicable to

electronic devices.
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Claims

A portable device comprising:

a touch sensitive display unit configured to sense a touch input;

a tactile feedback unit configured to generate tactile feedback; and

a control unit configured to:

detect a first touch gesture with respect to a first region corresponding
to an application on the touch sensitive display unit, wherein the first
touch gesture enters the first region from outside of the first region;
generate tactile feedback indicating that the first touch gesture enters
the first region;

unlock a user interface in response to the first touch gesture;

detect a second touch gesture of activating the application, wherein the
second touch gesture is input consecutively to the first touch gesture;
and

execute the application in response to the second touch gesture.

The portable device according to claim 1, wherein the user interface
includes a visual user interface and a tactile user interface.

The portable device according to claim 2, further comprising a camera
unit configured to detect a user’s gaze,

wherein unlocking the user interface in response to the first touch
gesture includes:

detecting the user’s gaze;

unlocking the visual user interface if the user’s gaze is detected; and
unlocking the tactile user interface if the user’s gaze is not detected.
The portable device according to claim 3, wherein both the visual user
interface and the tactile user interface are unlocked if the user’s gaze is
detected.

The portable device according to claim 1, further comprising a camera
unit configured to detect the user’s gaze,

wherein execution of the application in response to the second touch
gesture includes:

detecting the user’s gaze;

providing the visual user interface of the application if the user’s gaze
is detected; and

providing the tactile user interface of the application if the user’s gaze
is not detected.

The portable device according to claim 5, wherein execution of the ap-
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plication in response to the second touch gesture includes providing the
tactile user interface along with the visual user interface of the ap-
plication if the user’s gaze is detected.

The portable device according to claim 1, wherein the second touch
gesture includes a motion of releasing contact of the first touch gesture
with respect to the display unit from the first region.

The portable device according to claim 1, wherein the second touch
gesture includes a motion of pressing the first region with a pressure of
a preset pressure threshold or more.

The portable device according to claim 1, wherein the second touch
gesture includes a motion of touching the first region multiple times.
The portable device according to claim 1, wherein the second touch
gesture is bypassed and the application is not executed if the second
touch gesture is input after a predetermined time has passed from a
time point when the first touch gesture is detected.

The portable device according to claim 1, wherein the second touch
gesture is bypassed and the application is not executed if the second
touch gesture is detected at the outside of the first region.

The portable device according to claim 1, wherein the tactile feedback
with respect to the first touch gesture is generated in the first region
according to at least one of shape, position and size of the visual user
interface in relation to the application.

The portable device according to claim 1, wherein unlocking of the
user interface in response to the first touch gesture includes:
calculating a touch time of the first touch gesture;

unlocking the user interface if the touch time of the first touch gesture
exceeds a preset threshold; and

keeping the user interface locked if the touch time of the first touch
gesture is the preset threshold or less.

The portable device according to claim 1, wherein the control unit is
configured to activate a touch detecting function of the touch sensitive
display unit prior to detecting the first touch gesture.

The portable device according to claim 1, wherein unlocking of the
user interface in response to the first touch gesture includes:
calculating a movement distance of the first touch gesture;

unlocking the user interface if the movement distance of the first touch
gesture exceeds a distance threshold; and

keeping the user interface locked if the movement distance of the first
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touch gesture is the preset threshold or less.

The portable device according to claim 1, wherein the control unit is
configured to keep the user interface locked if the first touch gesture
does not enter the first region from the outside of the first region.

The portable device according to claim 1, wherein the tactile feedback
unit generates the tactile feedback using ultrasonic vibration, and
controls intensity of the tactile feedback by changing a frequency and
magnitude of the ultrasonic vibration.

The portable device according to claim 1, wherein the tactile feedback
unit provides the tactile feedback by applying a fine current to the
display unit, and controls the tactile feedback by adjusting a strength
and generation period of the fine current.

The portable device according to claim 1, wherein the portable device
includes at least one of a smart phone, a smart pad, a music player, and
a tablet computer.

A method of unlocking a user interface of a portable device, the method
comprising:

detecting a first touch gesture with respect to a first region corre-
sponding to an application on a touch sensitive display unit, wherein
the first touch gesture enters the first region from the outside of the first
region;

generating tactile feedback indicating that the first touch gesture enters
the first region;

unlocking the user interface in response to the first touch gesture;
detecting a second touch gesture of activating the application, wherein
the second touch gesture is input consecutively to the first touch
gesture; and

executing the application in response to the second touch gesture.
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