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(54) Method and apparatus for providing user interface through proximity touch input

(57) A method and an apparatus for providing a user
interface through a proximity touch input are provided.
The method includes selecting at least one of multiple
functions according to a preset criterion upon generation
of a proximity touch input by an input means, displaying
an icon corresponding to the selected function as a rec-
ommended icon, and executing a function corresponding
to a recommended icon selected from the displayed rec-
ommended icon.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention:

[0001] The present invention relates to a technique for
providing a user interface environment in a mobile device
equipped with a touch screen. More particularly, the
present invention relates to a method and apparatus for
providing a user interface through a proximity touch input
in a mobile device capable of recognizing hovering of an
input means such as an electronic pen or a user’s hand.

2. Description of the Related Art:

[0002] Recently, various services and additional func-
tions provided in mobile devices such as smart phones
and tablet PCs have been increasing. To improve the
utility value of the mobile devices and satisfy various
needs, a variety of functions executable in the mobile
devices have been developed.
[0003] Most of the recent mobile devices are equipped
with touch screens to provide touch input schemes using
a user’s finger, an electronic pen, or the like. The touch
input schemes include a touch input scheme based on
contact with a user’s body or an input means capable of
generating a touch and a non-contact input means such
as hovering. Such touch input schemes provide conven-
ient user interfaces.
[0004] Korean Patent Application Publication No.
2010-0001601 (entitled "Portable Terminal Having Prox-
imity Touch Sensing Function", invented by Jahoon Gu,
et. al., filed by LG Electronics Inc., and published on Jan-
uary 6, 2010) discloses a technique using a touch input
scheme. This reference discloses a technique for dis-
playing a sub-menu of an image object corresponding to
a proximity touch by sensing the proximity touch of an
input medium (a finger or any object whose touch on a
touch pad is recognizable).
[0005] Several touch-input related techniques have
been developed and used. With the increasing demand
for touch screens, research on various touch input tech-
niques has been steadily conducted. As demands for
more convenient manipulation and as expectation with
respect to touch input has increased, related techniques
have been actively studied to develop improved touch
input techniques.
[0006] The above information is presented as back-
ground information only to assist with an understanding
of the present disclosure. No determination has been
made, and no assertion is made, as to whether any of
the above might be applicable as prior art with regard to
the present invention.

SUMMARY OF THE INVENTION

[0007] Aspects of the present invention are to address

at least the above-mentioned problems and/or disadvan-
tages and to provide at least the advantages described
below. Accordingly, an aspect of the present invention is
to provide a method and apparatus for providing a user
interface through a proximity touch input by using an input
means such as an electronic pen or a user’s hand to
allow simple manipulation of the user interface in a prox-
imity touch input in a mobile device equipped with a touch
screen.
[0008] In accordance with an aspect of the present in-
vention, a method for providing a user interface through
a proximity touch input is provided. The method includes
selecting at least one of multiple functions according to
a preset criterion upon generation of a proximity touch
input by an input means, displaying an icon correspond-
ing to the selected function as a recommended icon, and
executing a function corresponding to a recommended
icon selected from the displayed recommended icon.
[0009] In accordance with another aspect of the
present invention, an apparatus for providing a user in-
terface through a proximity touch input is provided. The
apparatus includes a touch screen for receiving input cor-
responding to a user’s manipulation and for displaying
an execution image of an application program, an oper-
ating state, and a menu state and a controller for control-
ling the touch screen and for controlling an operation of
selecting at least one of multiple functions according to
a preset criterion upon generation of a proximity touch
input by an input means, an operation of displaying an
icon corresponding to the selected function as a recom-
mended icon, and an operation of executing a function
corresponding to a recommended icon selected from the
displayed recommended icon.
[0010] Other aspects, advantages, and salient fea-
tures of the invention will become apparent to those
skilled in the art from the following detailed description,
which, taken in conjunction with the annexed drawings,
discloses exemplary embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The above and other aspects, features, and ad-
vantages of certain exemplary embodiments of the
present invention will be more apparent from the follow-
ing description taken in conjunction with the accompa-
nying drawings, in which:
[0012] FIG. 1 is a block diagram illustrating a mobile
device according to an exemplary embodiment of the
present invention;
[0013] FIG. 2 is a flowchart illustrating an operation of
providing a user interface using an electronic pen accord-
ing to a first exemplary embodiment of the present inven-
tion;
[0014] FIGs. 3A through 3C are exemplary diagrams
illustrating a screen for displaying an icon corresponding
to a preset function according to the first exemplary em-
bodiment of the present invention;
[0015] FIG. 4 is an exemplary diagram illustrating a
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screen for displaying an icon corresponding to a preset
function according to the first exemplary embodiment of
the present invention;
[0016] FIG. 5 is an exemplary diagram illustrating a
screen for displaying an icon corresponding to a preset
function according to the first exemplary embodiment of
the present invention;
[0017] FIGs. 6A and 6B are exemplary diagrams illus-
trating a screen for displaying an icon corresponding to
a preset function according to the first exemplary embod-
iment of the present invention;
[0018] FIGs. 7A and 7B are exemplary diagrams illus-
trating a screen for displaying a description related to an
icon corresponding to a preset function according to an
exemplary embodiment of the present invention;
[0019] FIG. 8 is an exemplary diagram illustrating a
screen for selecting an icon corresponding to a preset
function according to an exemplary embodiment of the
present invention;
[0020] FIG. 9 is a flowchart illustrating an operation of
providing a user interface using an electronic pen accord-
ing to a second exemplary embodiment of the present
invention;
[0021] FIG. 10 is an exemplary diagram illustrating a
list of frequently used functions according to the second
exemplary embodiment of the present invention;
[0022] FIG. 11 is a flowchart illustrating an operation
of providing a user interface using an electronic pen ac-
cording to a third exemplary embodiment of the present
invention; and
[0023] FIG. 12 is an exemplary diagram illustrating a
list of application-related functions according to the third
exemplary embodiment of the present invention.
[0024] Throughout the drawings, it should be noted
that like reference numbers are used to depict the same
or similar elements, features, and structures.

DETAILED DESCRIPTION OF THE EXEMPLARY EM-
BODIMENTS

[0025] The following description with reference to the
accompanying drawings is provided to assist in a com-
prehensive understanding of exemplary embodiments of
the invention as defined by the claims and their equiva-
lents. It includes various specific details to assist in that
understanding, but these are to be regarded as merely
exemplary. 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 con-
structions may be omitted for clarity and conciseness.
[0026] The terms and words used in the following de-
scription and claims are not limited to the bibliographical
meanings, but are merely used by the inventor to enable
a clear and consistent understanding of the invention.
Accordingly, it should be apparent to those skilled in the
art that the following description of exemplary embodi-

ments of the present invention is provided for illustration
purposes only and not for the purpose of limiting the in-
vention as defined by the appended claims and their
equivalents.
[0027] It is to be understood that the singular forms "a,"
"an," and "the" include plural referents unless the context
clearly dictates otherwise. Thus, for example, reference
to "a component surface" includes reference to one or
more of such surfaces.
[0028] FIG. 1 is a block diagram illustrating a mobile
device according to an exemplary embodiment of the
present invention.
[0029] Referring to FIG. 1, a mobile device 100 may
include a display 190 and a display controller 195. The
mobile device 100 may also include a controller 110, a
mobile communication module 120, a sub-communica-
tion module 130, a multimedia module 140, a camera
module 150, a Global Positioning System (GPS) module
155, 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 at least one of
a Wireless Local Area Network (WLAN) module 131 and
a Near Field Communication (NFC) module 132. The
multimedia module 140 includes at least one of a broad-
cast communication module 141, an audio play module
142, and a video play module 143. The camera module
150 includes at least one of a first camera 151 and a
second camera 152, and the input/output module 160
includes at least one of a plurality of buttons 161, a mi-
crophone (MIC) 162, a speaker 163, a vibration motor
164, a connector 165, an optional keypad 166, and an
earphone connection jack 167. In the following descrip-
tion, the display 190 and the display controller 195 are,
for example, a touch screen and a touch screen control-
ler, respectively.
[0030] The controller 110 controls the mobile commu-
nication module 120, the sub-communication module
130, the multimedia module 140, the camera module
150, the GPS module 155, 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. The controller 110 controls an op-
eration of selecting at least one of multiple functions ac-
cording to a preset criterion in a proximity touch input by
an input means on the touch screen 190. The input
means may be a part of the user’s body such as a finger
or may be an input means which may generate a touch,
like an electronic pen 105. The controller 110 controls an
operation of displaying icons corresponding to selected
functions as recommended icons and an operation of
executing a function corresponding to a recommended
icon selected from among the recommended icons.
[0031] The mobile communication module 120 allows
the mobile device 100 to be connected with an external
device through mobile communication by using at least
one or plural antennas (not shown) under control of the
controller 110. The mobile communication module 120
transmits/receives radio signals for various functions,
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such as voice call, video call, Short Messaging Service
(SMS) or Multimedia Message Service (MMS) with a cel-
lular phone (not shown), a smart phone (not shown), a
tablet PC, or other devices (not shown) having a phone
number which is input to the mobile device 100.
[0032] The sub-communication module 130 may in-
clude at least one of the WLAN module 131 and the NFC
module 132.
[0033] The WLAN module 131 may be connected with
the Internet in a place where an Access Point (AP, not
shown) is installed, under control of the controller 110.
The WLAN module 131 supports the WLAN standard
IEEE 802.11x of the Institute of Electrical and Electronics
Engineers (IEEE). The NFC module 132 may wirelessly
perform NFC between the mobile device 100 and an im-
age forming apparatus (not shown) under control of the
controller 110.
[0034] The mobile device 100 may include at least one
of the mobile communication module 120, the WLAN
module 131, and the NFC module 132, according to a
capability or design of the mobile device 100. For exam-
ple, the mobile device 100 may include a combination of
the mobile communication module 120, the WLAN mod-
ule 131, and the NFC module 132 according to its capa-
bility.
[0035] The multimedia module 140 may include the
broadcast communication module 141, the audio play
module 142, or the video play module 143. The broadcast
communication module 141 may receive a broadcast sig-
nal (for example, a TV broadcast signal, a radio broadcast
signal, or a data broadcast signal) and broadcast addi-
tional information (for example, an Electric Program
Guide (EPG) or an Electric Service Guide (ESG)) which
are output from a broadcasting station via a broadcast
communication antenna (not shown), under control of
the controller 110. The audio play module 142 may play
a digital audio file (for example, a file having a file exten-
sion such as mp3, wma, ogg, or wav) which is stored or
received under control of the controller 110. The video
play module 143 may play a digital video file (for example,
a file having a file extension such as mpeg, mpg, mp4,
avi, mov, or mkv) which is stored or received under con-
trol of the controller 110. The video play module 143 may
also play a digital audio file.
[0036] The multimedia module 140 may include the
audio play module 142 and the video play module 143
except for the broadcast communication module 141.
The audio play module 142 or the video play module 143
of the multimedia module 140 may be included in the
controller 110.
[0037] The camera module 150 may include at least
one of a first camera 151 and a second camera 152 which
capture a still image or a moving image under control of
the controller 110.
[0038] The GPS module 155 receives electric waves
from a plurality of GPS satellites (not shown) on the
Earth’s orbit, and calculates a location of the mobile de-
vice 100 by using a time of arrival from the GPS satellite

(not shown) to the mobile device 100.
[0039] The input/output module 160 may include at
least one of the plurality of buttons 161, the MIC 162, the
speaker 163, the vibration motor 164, the connector 165,
the keypad 166, and the earphone connection jack 167.
[0040] The buttons 161 may be formed on a front side,
a lateral side, or a rear side of a housing of the mobile
device 100, and may include at least one of a power/lock
button (not shown), a volume button (not shown), a menu
button, a home button, a back button, and a search button
161.
[0041] The MIC 162 receives a voice or a sound and
generates an electric signal under control of the controller
110.
[0042] The speaker 163 may output a sound corre-
sponding to various signals (for example, a radio signal,
a broadcast signal, a digital audio file, a digital video file,
or a picture) of the mobile communication module 120,
the sub-communication module 130, the multimedia
module 140 or the camera module 150 to outside the
mobile device 100, under control of the controller 110.
The speaker 163 may output a sound (for example, a
button manipulation sound corresponding to a phone call
or a ring back tone) corresponding to a function executed
by the mobile device 100. One speaker 163 or a plurality
of speakers 163 may be formed in a position or positions
of the housing of the mobile device 100.
[0043] The vibration motor 164 may convert an electric
signal into mechanical vibration under control of the con-
troller 110. For example, if the mobile device 100 in a
vibration mode receives a voice call from another device
(not shown), the vibration motor 164 operates. One vi-
bration motor 164 or a plurality of vibration motors 164
may be formed in the housing of the mobile device 100.
The vibration motor 164 may operate in response to a
user’s touch on the touch screen 190 and continuous
motion of the touch on the touch screen 190.
[0044] The connector 165 may be used as an interface
for connecting the mobile device 100 with an external
device (not shown) or a power source (not shown). The
mobile device 100 may transmit data stored in the storage
unit 175 of the mobile device 100 to an external device
(not shown) or receive data from an external device (not
shown) via a wired cable connected to the connector 165,
under control of the controller 110. The mobile device
100 may receive power from a power source (not shown)
via the wired cable connected to the connector 165 or
may charge a battery (not shown) by using the power
source.
[0045] The keypad 166 may receive a key input from
the user to control the mobile device 100. The keypad
166 includes a physical keypad (not shown) formed in
the mobile device 100 or a virtual keypad (not shown)
displayed on the touch screen 190. The physical keypad
(not shown) formed on the mobile device 100 may be
excluded according to the capability or structure of the
mobile device 100.
[0046] An earphone (not shown) may be inserted into
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an earphone connecting jack 167 for connection to the
mobile device 100.
[0047] The sensor module 170 includes at least one
sensor for detecting a state of the mobile device 100. For
example, the sensor module 170 may include a proximity
sensor for detecting the user’s proximity with respect to
the mobile device 100, an illumination sensor (not shown)
for detecting the amount of light in adjacent to the mobile
device 100, a motion sensor (not shown) for detecting
an operation of the mobile device 100 (for example, ro-
tation of the mobile device 100 or acceleration or vibration
applied to the mobile device 100), a geo-magnetic sensor
(not shown) for detecting a point of the compass by using
the Earth’s magnetic field, a gravity sensor for detecting
a direction of gravity, and an altimeter for measuring an
atmospheric pressure to detect an altitude. At least one
sensor may detect a state, generate a signal correspond-
ing to the detection, and transmit the signal to the con-
troller 110. The sensors of the sensor module 170 may
be added or removed according to the capability of the
mobile device 100.
[0048] The storage unit 175 may store a signal or data
which is input/output corresponding to operations of the
mobile communication module 120, the sub-communi-
cation module 130, the multimedia module 140, the cam-
era module 150, the GPS module 155, the input/output
module 160, the sensor module 170, and the touch
screen 190, under control of the controller 110. The stor-
age unit 175 may store control programs and applications
for control of the mobile device 100 or the controller 110.
[0049] The term "storage unit" may include the storage
unit 175, a Read Only Memory (ROM) and a Random
Access Memory (RAM) in the controller 110, and a mem-
ory card (for example, a Secure Digital (SD) card or a
memory stick) mounted on the mobile device 100. The
storage unit may include a non-volatile memory, a volatile
memory, a Hard Disk Drive (HDD), or a Solid State Drive
(SSD).
[0050] The power supply unit 180 may supply power
to one battery or a plurality of batteries (not shown) dis-
posed in the housing of the mobile device 100, under
control of the controller 110. One battery or a plurality of
batteries (not shown) supply power to the mobile device
100. The power supply unit 180 may supply power input
from an external power source (not shown) to the mobile
device 100 via a wired cable connected with the connec-
tor 165. The power supply unit 180 may supply power,
which is wirelessly input from an external power source,
to the mobile device 100 by using a wireless charging
technique.
[0051] The touch screen 190 receives user’s manipu-
lation and displays an execution image, an operating
state, and a menu state of an application program. The
touch screen 190 may provide a user interface corre-
sponding to various services (for example, a call, data
transmission, broadcasting, and photographing) to the
user. The touch screen 190 may transmit an analog sig-
nal corresponding to at least one touch input to the user

interface to the touch screen controller 195. The touch
screen 190 may receive at least one touch from a user’s
body part (for example, fingers or thumb) or an input
means capable of generating a touch (or a touchable
input means) such as the electronic pen 105 (for exam-
ple, a stylus pen). The touch screen 190 may receive
continuous motion of one of the at least one touch. The
touch screen 190 may transmit an analog signal corre-
sponding to continuous motion of the input touch to the
touch screen controller 195.
[0052] According to exemplary embodiments of the
present invention, a touch may also include a non-contact
touch (proximity touch) as well as a direct contact be-
tween the touch screen 190 and a user’s body or a touch-
able input means. A detectable interval from the touch
screen 190 may be changed according to the capability
or structure of the mobile device 100, and in particular,
to separately detect a touch event based on a contact
with a user’s body or a touchable input means and a non-
contact input (for example, hovering) event, the touch
screen 190 may be configured to output different values
(for example, electric-current values) detected in the
touch event and the hovering event. The touch screen
190 preferably outputs different detection values (for ex-
ample, electric-current values) according to a distance
between a space where the hovering event occurs and
the touch screen 190.
[0053] The touch screen 190 may be implemented as,
for example, a resistive type, a capacitive type, an infra-
red type, or an acoustic wave type.
[0054] The touch screen controller 195 converts an an-
alog signal received from the touch screen 190 into a
digital signal (for example, X and Y coordinates) and
transmits the digital signal to the controller 110. The con-
troller 110 may control the touch screen 190 by using a
digital signal received from the touch screen controller
195. For example, the controller 110 may control a short-
cut icon (not shown) displayed on the touch screen 190
to be selected or executed in response to the touch event
or the hovering event. The touch screen controller 195
may be included in the controller 110.
[0055] The touch screen controller 195 detects a value
(for example, an electric-current value) output through
the touch screen 190 to recognize a distance between
the hovering-event occurring space and the touch screen
190, and converts the recognized distance into a digital
signal (for example, a Z coordinates) to provide the same
to the controller 110.
[0056] The touch screen 190 may include at least two
touch screen panels capable of detecting a touch or prox-
imity of the user’s body or the touchable input means to
simultaneously receive inputs by the user’s body or the
touchable input means. The at least two touch screen
panels provide different output values to the touch screen
controller 195. The touch screen controller 195 recogniz-
es the different values input from the at least two touch
screen panels, thus identifying the inputs from the touch
screen 190 as the input by the user’s body and the input
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by the touchable input means.
[0057] Exemplary embodiments of the present inven-
tion are described below based on an example in which
an input means which generates a proximity touch for
the hovering event is an electronic pen.
[0058] FIG. 2 is a flowchart illustrating an operation of
providing a user interface using an electronic pen accord-
ing to a first exemplary embodiment of the present inven-
tion. FIGs. 3A-3C, 4, 5, and 6A-6B are exemplary dia-
grams illustrating a screen for displaying an icon corre-
sponding to a preset function according to the first ex-
emplary embodiment of the present invention. FIGs. 7A
and 7B are exemplary diagrams illustrating a screen for
displaying a description related to an icon corresponding
to a preset function according to an exemplary embodi-
ment of the present invention. FIG. 8 is an exemplary
diagram illustrating a screen for selecting an icon corre-
sponding to a preset function according to an exemplary
embodiment of the present invention.
[0059] Referring to FIGs. 2-8, upon generation of a
proximity touch input using the electronic pen, at least
one function is selected from among multiple functions
which are set in the mobile device 100, icons correspond-
ing to the respective selected functions are displayed as
recommended icons, and a function corresponding to an
icon selected from among the displayed recommended
icons is executed. The function may be one or more
among various functions of the mobile device 100, in-
cluding a text generation function, a screen zoom-
in/zoom-out function, a termination function of an exe-
cuted screen, and a deletion function of a particular icon.
The function may be selected based on preset criteria
such as a recorded use frequency of a function and/or a
type of an application.
[0060] In step 201, pen hovering is recognized accord-
ing to an input proximity touch of an electronic pen. A
distance in which hovering can be recognized may be
changed by the user’s manipulation. For example, a hov-
ering recognition distance may be changed by the user’s
manipulation such that in the nighttime, proximity from a
longer distance may be recognized than in the daytime.
[0061] In step 203, the recognized pen hovering is re-
flected to load a function list. The function list is a list of
functions which are present in the mobile device 100 for
the user’s convenience among functions present in the
mobile device 100 equipped with the touch screen 190.
When a proximity touch input is generated using the elec-
tronic pen, the function list is loaded. The function list
may be a list of one or more functions. The function list
may also be set during manufacture of the mobile device
100 and may be changed according to user’s setting.
The number of functions included in the function list may
be set according to the size of an empty region.
[0062] In step 205, respective icons corresponding to
respective functions of the function list loaded in step 203
are displayed as recommended icons on a predeter-
mined region.
[0063] Referring to FIGs. 3A through 3C, during exe-

cution of a particular operation of the mobile device 100,
upon recognition of hovering of an electronic pen, a rec-
ommended icon i1 may be displayed on a preset region.
For example, if hovering of the electronic pen is recog-
nized during execution of a particular operation of the
mobile device 100, such as generation of an e-mail as
shown in FIG. 3A, communication with another user
through a text message as shown in FIG. 3B, and input
of a particular message as shown in FIG. 3C, then the
recommended ion i1 may be displayed on a preset re-
gion.
[0064] The number of displayed recommended icons
i1 may be one or more. If there are multiple functions in
the function list, the recommended icon i1 corresponding
to each function may be displayed on a preset region,
such as shown in FIG. 4. The preset region may be any
portion of the entire display screen, such as a top portion,
a bottom portion, a right portion, or a left portion on the
display screen.
[0065] When the recommended icon i1 is displayed,
the recommended icon i1 may be displayed overlapping-
ly with another menu item or icon which is displayed in
advance, or a region which does not overlap with another
menu item or icon which is displayed in advance may be
searched to display the recommended icon i1 on the
found region.
[0066] If any recommended icons i1 correspond to the
plurality of functions, the number of recommended icons
i1 to be displayed may be determined and the respective
determined recommended icons i1 may be displayed on
regions which do not overlap with previously displayed
other menu items. The number of recommended icons
i1 to be displayed on the empty region may be determined
taking account of the size of the empty region in the entire
display region, and the recommended icons i1 may be
displayed on the empty region taking account of the de-
termined number of recommended icons i1 and prede-
termined priorities of the corresponding functions.
[0067] When the recommended icons i1 are displayed,
if any recommended icons i1 respectively correspond to
the plurality of functions, the display screen may be di-
vided into multiple virtual sections, a priority of each sec-
tion may be determined, and the recommended icons i1
may be displayed in the corresponding sections in an
order from highest priority to lowest priority.
[0068] When the recommended icons i1 are displayed,
they may be displayed in opaque forms. Referring to FIG.
5, the recommended icons i1 may be displayed in semi-
transparent forms such that the recommended icons i1
do not occlude the display screen.
[0069] The recommended icons i1 may be typically dis-
played in opaque forms. Alternatively, when being dis-
played overlapping with previously displayed other menu
items or previously displayed other icons, the recom-
mended icons i1 may be displayed in semi-transparent
forms.
[0070] The size of the recommended icons i1 may be
increased or decreased according to the size of the empty
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region.
[0071] If the recommended icon i1 is selected accord-
ing to the user’s manipulation such as a touch input by
the electronic pen or a key input by the electronic pen in
step 207, a function corresponding to the selected rec-
ommended icon i1 is executed in step 209. For example,
referring to FIG. 8, if the recommended ion i1 is selected
by a touch with the electronic pen, a function correspond-
ing to the selected recommended icon i1 may be execut-
ed. The execution screen of the function may be dis-
played on a preset region of a portion of the entire display
screen, or may be displayed on the entire display screen.
[0072] After the recommended icon i1 is displayed, the
recommended icon i1 may be continuously displayed
rather than disappearing. For example, the recommend-
ed icon i1 is displayed on a region which does not overlap
with another menu item or/and another icon which is dis-
played in advance, display of the recommended ion i1
may be maintained.
[0073] After the recommended icon i1 is displayed, if
a predetermined time has elapsed, the recommended
icon i1 may disappear from the touch screen. If a touch
input or a preset manipulation input occurs, such as a
preset key input or voice input of the electronic pen 105,
the recommended icon i1 may disappear from the touch
screen. If the user selects execution of a function corre-
sponding to the recommended icon i1 or if execution of
the function corresponding to the recommended icon i1
is completed, the recommended icon i1 may disappear
from the touch screen.
[0074] If the electronic pen 105 has a key having a
function of moving the recommended icon i1, the recom-
mended icon i1 is first displayed and then upon input of
the key for the function in the electronic pen 105, the
displayed recommended icon i1 may be moved to and
displayed in a hovering recognition position. Referring to
FIG. 6A, when the recommended icon i1 is displayed, if
the user presses a key p1 of the electronic pen 105, then
the recommended icon i1 may be moved to the hovering
recognition position as shown in FIG. 6B.
[0075] After the recommended icon i1 is displayed, if
the electronic pen 105 is caused to approach the dis-
played recommended icon i1, a description of the rec-
ommended icon i1 may be displayed on a preset region.
Referring to FIG. 7A, when the recommended icon i1 is
displayed, if the electronic pen 105 is caused to approach
the displayed recommended icon i1 to allow recognition
of hovering of the electronic pen 105, then a description
of a function ’Drawing Pad’ may be displayed.
[0076] If the electronic pen 105 has a key having a
function of displaying a description of a function of the
recommended icon i1, the recommended icon i1 is first
displayed and then upon input of the key for the function
in the electronic pen 105, the description of the function
of the recommended ion i1 may be displayed on a preset
region. Referring to FIG. 7B, when the recommended
icon i1 is displayed, if the user presses the key p1 of the
electronic pen 105, the description of the function ’Draw-

ing Pad’ may be displayed.
[0077] The description of the function of the recom-
mended icon i1 may be a simple name of the function or
may include a description about an operation executed
by the function.
[0078] FIG. 9 is a flowchart illustrating an operation of
providing a user interface using an electronic pen accord-
ing to a second exemplary embodiment of the present
invention. FIG. 10 is an exemplary diagram illustrating a
list of frequently used functions according to the second
exemplary embodiment of the present invention.
[0079] Referring to FIGs. 9 and 10, when a plurality of
recommended icons respectively correspond to a plural-
ity of functions, a function list is loaded according to the
use frequency (the number of uses) of functions by the
user and the recommended icon i1 corresponding to a
function is executed.
[0080] In step 300, pen hovering is recognized accord-
ing to an input proximity touch of the electronic pen 105.
In step 302, a function list based on a use frequency is
loaded. The function list based on use frequency is con-
figured with functions corresponding to the recommend-
ed icons i1, menu items or other icons in an order of high
use frequency of function, taking account of the previ-
ously recorded use frequency of the recommended icons
i1 and the use frequency of other functions which exist
in the mobile device 100. If there is no record of the use
frequency of functions, a default function list is loaded.
[0081] In step 304, icons corresponding to functions of
the function list are displayed as the recommended icons
i1. The number of recommended icons i1 corresponding
to functions to be displayed may vary with a user setting
or a device setting of the mobile device 100. The number
of recommended icons i1 corresponding to the functions
to be displayed may be determined such that the recom-
mended icons i1 are displayed in a way not to overlap
with other menu items or other icons on the display
screen. For example, referring to FIG. 10, pen hovering
is recognized and if the current display screen has a
space on which only two recommended icons i1 can be
displayed, only the recommended icons i1 corresponding
to a first function and a second function which have higher
priorities based on high use frequencies may be dis-
played on the empty space of the display screen.
[0082] In step 306, whether to select the recommended
icon i1 is determined. If the recommended icon i1 is se-
lected, the process goes to step 308. If the recommended
icon i1 is not selected, the process goes to step 310. In
step 308, the function of the selected recommended icon
i1 is executed. In step 310, the use frequency of the ex-
ecuted function is recorded. For example, in step 310,
the number of uses (use frequency) of each of the first
function, the second function, and the third function may
be recorded and stored as shown in FIG. 10.
[0083] FIG. 11 is a flowchart illustrating an operation
of providing a user interface using an electronic pen ac-
cording to a third exemplary embodiment of the present
invention. FIG. 12 is an exemplary diagram illustrating a
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list of application-related functions according to the third
exemplary embodiment of the present invention.
[0084] Referring to FIGs. 11 and 12, a plurality of rec-
ommended icons i1 respectively corresponding to a plu-
rality of functions are displayable, and if an application
is being executed, information about the application be-
ing executed is acquired to load a list of preset functions
related to the application, such that the recommended
icon i1 is executed.
[0085] Referring to FIG. 11, in step 400, pen hovering
is recognized upon an input proximity touch of the elec-
tronic pen 105. In step 402, information about an appli-
cation which is being executed is acquired. Information
about functions related to the application which is being
executed among a plurality of functions of the mobile
device 100 or information of a list of preset functions re-
lated to the application is acquired. The list of the preset
functions related to the application may be input by a
manufacturer of the mobile device 100 or may be directly
input or changed by the user. In step 404, the list of the
functions related to the application which is being exe-
cuted according to the acquired information is loaded. In
step 406, the recommended icons i1 corresponding to
the functions are displayed on preset regions. Referring
to FIG. 12, for applications ’E-mail’, ’Messenger’, and
’Quick Sender’ a ’first function’ is set and stored as the
recommended icon i1 corresponding to a function related
to the applications, such that upon execution of one of
the applications ’E-mail’, ’Messenger’, and ’Quick Send-
er’, the ’first function’ is loaded and thus the ’first function’
recommended icon i1 may be displayed. In step 408,
whether to select the recommended icon i1 is deter-
mined. If the recommended icon i1 is selected, the proc-
ess goes to step 410. If the recommended icon i1 is not
selected, the process is terminated. In step 410, the func-
tion corresponding to the selected recommended icon i1
is executed.
[0086] The operation of loading the function list may
be executed, taking account of both the use frequency
of the function as in FIG. 9 and the type of the application
as in FIG. 11. For example, in execution of the application
stored in the mobile device 100, from the list of functions
related to the application which is being executed, the
list of functions related to the application which is being
executed may be loaded according to the recorded use
frequency of functions.
[0087] As described above, by using the method and
apparatus for providing a user interface through a prox-
imity touch input according to exemplary embodiments
of the present invention, upon input of a proximity touch
into a mobile device, a menu of a main function of the
mobile device, such as a menu of a frequently used func-
tion in the mobile device or a menu of a function related
to a menu which is being executed, is displayed, such
that the user may conveniently select and execute a de-
sired function of the mobile device.
[0088] It can be seen that exemplary embodiments of
the present invention may be implemented with hard-

ware, software, or a combination of hardware and soft-
ware. The software may be stored, whether or not eras-
able or re-recordable, in a volatile or non-volatile storage
such as ROM; a memory such as RAM, a memory chip,
a device, or an integrated circuit; and an optically or mag-
netically recordable and machine (e.g., computer)-read-
able storage medium such as a Compact Disc (CD), a
Digital Versatile Disk (DVD), a magnetic disk, or a mag-
netic tape. It can be seen that a memory which can be
included in a host may be an example of a non-transitory
machine-readable storage medium which is suitable for
storing a program or programs including instructions for
implementing the exemplary embodiments of the present
invention. Therefore, exemplary embodiments of the
present invention include a program including codes for
implementing a device or method claimed in an arbitrary
claim and a non-transitory machine-readable storage
medium for storing such a program. The program may
be electronically transferred through an arbitrary medium
such as a communication signal delivered through wired
or wireless connection, and the present invention prop-
erly includes equivalents thereof.
[0089] As described above, the structures and opera-
tions according to the exemplary embodiments of the
present invention can be made, and while exemplary em-
bodiments of the present invention have been shown and
described with reference to certain embodiments thereof,
various embodiments of the present invention and vari-
ous changes or modifications may be made as well. For
example, when describing an operation of loading a func-
tion list according to a preset criterion and displaying the
recommended icons i1 respectively corresponding to
functions of the function list, in execution of an applica-
tion, an operation corresponding to a function related to
the application which is being executed has been de-
scribed in FIG. 11, but in practice, exemplary embodi-
ments of the present invention may be applied to execu-
tion of various menus of a mobile device such as a home
screen of a mobile terminal or execution of Internet. In
addition, according to exemplary embodiments of the
present invention, by using an example in which an input
means is an electronic pen of an electro-magnetic reso-
nance type, it has been described that upon generation
of a proximity touch input with the electronic pen, hover-
ing is recognized to display a recommended icon corre-
sponding to a function which exists in a mobile device, a
recommended icon is displayed taking account of the
use frequency of a function by the user, and a recom-
mended icon related to an application is displayed. How-
ever, the input means for generating a proximity touch
input according to exemplary embodiments of the
present invention may be a touch by the user’s body part
(for example, a touch by hand) using a capacitance type
as well as the electronic pen of the disclosed embodi-
ments, and upon input of a proximity touch input with the
user’s body part, hovering may be recognized and a cor-
responding recommended icon may be displayed in the
mobile device.
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[0090] While the invention has been shown and de-
scribed with reference to certain exemplary embodi-
ments 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.

Claims

1. A method for providing a user interface through a
proximity touch input, the method comprising:

selecting at least one of multiple functions ac-
cording to a preset criterion upon generation of
a proximity touch input by an input means;
displaying an icon corresponding to the selected
function as a recommended icon; and
executing a function corresponding to a recom-
mended icon selected from the displayed rec-
ommended icon.

2. The method of claim 1, wherein the input means
comprises a user’s body part or an electronic pen.

3. The method of claim 1, wherein the preset criterion
is a recorded use frequency of a function,
wherein the selecting of the at least one of the mul-
tiple functions comprises:

recognizing hovering according to the input
proximity touch;
loading a function list in an order from high use
frequency to low use frequency by taking ac-
count of a use frequency in recognition of hov-
ering, and loading the function list; and
loading a default function list if there is no record
of the use frequency of the function in recogni-
tion of hovering, and

wherein the executing of the function corresponding
to the recommended icon selected from the dis-
played recommended icon comprises:

receiving a selection signal of the recommended
icon, generated by a touch input, in generation
of the touch input;
executing the function corresponding to the se-
lected recommended icon by taking account of
the received selection signal; and
recording the use frequency of the executed
function.

4. The method of claim 1, wherein the preset criterion
is an application type,
wherein the selecting of the at least one of the mul-
tiple functions comprises:

recognizing hovering according to the input
proximity touch in execution of any one type of
application among application types; and
acquiring information about the application in
recognition of hovering and loading a function
related to the application, and

wherein the executing of the function corresponding
to the recommended icon selected from the dis-
played recommended icon comprises:

receiving a selection signal of the recommended
icon, generated by a touch input, in generation
of the touch input; and
executing the function corresponding to the se-
lected recommended icon, taking account of the
received selection signal.

5. The method of claim 3 or 4, wherein the recognizing
of the hovering comprises changing a distance from
which the hovering is recognized by user’s manipu-
lation.

6. The method of claim 1, wherein the displaying of the
icon corresponding to the selected function as the
recommended icon comprises:

displaying the recommended icon so as to over-
lap with a menu item or icon which is previously
displayed.

7. The method of claim 1, wherein the displaying of the
icon corresponding to the selected function as the
selected icon comprises:

determining a number of recommended icons
to be displayed on an empty region, taking ac-
count of a size of the empty region on the entire
display region; and
displaying the recommended icons on the empty
region, taking account of the determined
number of recommended icons and a predeter-
mined priority of the selected function.

8. The method of claim 1, wherein the displaying of the
icon corresponding to the selected function as the
recommended icon comprises:

displaying the recommended icon in a semi-
transparent or opaque form.

9. The method of claim 1, wherein the displaying of the
icon corresponding to the selected function as the
recommended icon comprises:

displaying the recommended icon in an opaque
form; and
displaying the recommended icon in a semi-
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transparent form if the recommended icon over-
laps with another displayed menu item or icon.

10. The method of claim 1, further comprising:

after the displaying of the icon corresponding to
the selected function as the recommended icon,
moving the recommended icon to and displaying
the recommended icon in a recognition position
of the hovering upon input of a preset key of an
input means including the preset key corre-
sponding to a function of moving the recom-
mended icon.

11. The method of claim 1, further comprising:

after the displaying of the icon corresponding to
the selected function as the recommended icon,
displaying a description of the recommended
icon on a preset region if the input means ap-
proaches one of the displayed recommended
icons.

12. The method of claim 1, further comprising:

after the displaying of the icon corresponding to
the selected function as the recommended icon,
displaying a description of the recommended
icon on a preset region, upon input of a preset
key of an input means including the preset key
corresponding to a function of displaying a de-
scription of a function of the recommended icon.

13. An apparatus for providing a user interface through
a proximity touch input, the apparatus comprising:

a touch screen for receiving input corresponding
to a user’s manipulation and for displaying an
execution image of an application program, an
operating state, and a menu state; and
a controller for controlling the touch screen and
for controlling an operation of selecting at least
one of multiple functions according to a preset
criterion upon generation of a proximity touch
input by an input means, an operation of display-
ing an icon corresponding to the selected func-
tion as a recommended icon, and an operation
of executing a function corresponding to a rec-
ommended icon selected from the displayed
recommended icon.

14. The apparatus of claim 13, wherein the preset crite-
rion is a recorded use frequency of a function,
wherein the operation of selecting the at least one
of the multiple functions comprises:

recognizing hovering according to the input
proximity touch;

loading a function list in an order from high use
frequency to low use frequency by taking ac-
count of a use frequency in recognition of hov-
ering and loading the function list; and
loading a default function list if there is no record
of the use frequency of the function in recogni-
tion of hovering, and

wherein the operation of executing the function cor-
responding to the recommended icon selected from
the displayed recommended icon comprises:

recording the use frequency of the executed
function.

15. The apparatus of claim 13, wherein the preset crite-
rion is an application type,
wherein the operation of selecting the at least one
of the multiple functions comprises:

recognizing hovering according to the input
proximity touch in execution of any one type of
application among application types; and
acquiring information about the application in
recognition of hovering and loading a function
related to the application.
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