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Description
INPUT APPARATUS AND METHOD USING OPTICAL

MASKING

Technical Field
[1] The present invention relates to an input apparatus and method using optical

masking. More particularly, to an input apparatus and method using optical masking

which enables a user to intuitively manipulate a menu by mapping light sources of an

optical masking sensing unit and icons displayed on a display panel to corresponding

positions.

Background Art
[2] With the rapid development of communications technology, mobile devices that

enable users to perform voice and data communications while on the move have been

developed and widely used.

[3] Generally, two-dimensional (2D) and three-dimensional (3D) image objects are

provided on display panels of mobile devices as a way to display various menus for

operating diverse functions of the mobile devices. In this case, when a user desires to

select a plurality of menu icons to perform a function, the user has to manipulate a

button (e.g., a mechanical button or a touch sensor button) for the function.

Disclosure of Invention

Technical Problem
[4] For example, if the user selects a corresponding menu icon to use a menu, the

selected menu icon is activated, and a menu screen is displayed. However, the user

may not know which button to select to operate the menu displayed. Consequently, the

user has to select one or more buttons to operate a desired menu.

[5] In addition, in the case of touch sensor buttons, if a user fails to precisely select a

touch sensor button, the user may mistakenly select adjacent touch sensor buttons,

thereby causing malfunction.

[6] Korean Patent Publication No. 2004-0056390, entitled "Key Input Apparatus and

Method Using Optical Sensor," relates to a key input apparatus using an optical sensor

which can recognize a selected character or figure, and thus, reduces the number of

parts included in the key input apparatus, and a key input method used by the key input

apparatus. Specifically, the key input apparatus includes a plurality of light sources

embodying coordinates of keys, a plurality of optical sensors implemented at positions

corresponding to those of the light sources and sensing light emitted by the light

sources, and a circuit recognizing a blocked optical sensor and reading coordinates.

However, this conventional technology fails to suggest a method of mapping displayed



icons and the light sources, which can select the displayed icons, to be corresponding

positions and intuitively manipulating the displayed icons.

Technical Solution
[7] Accordingly it is an aspect of the present invention to search for optical devices to be

turned on based on position values of icons displayed on a display panel, turn on the

found optical devices, and map the displayed icons and light sources emitted by the

tumed-on optical devices to corresponding positions.

[8] It is another aspect of the present invention to enable a user to intuitively cany out

required manipulations to perform a function by mapping displayed icons and light

sources to corresponding positions.

[9] Additional aspects and/or advantages of the invention will be set forth in part in the

description which follows and, in part, will be apparent from the description, or may be

learned by practice of the invention.

[10] The foregoing and/or other aspects of the present invention are achieved by

providing an input apparatus using optical masking. The input apparatus includes a

display panel displaying a plurality of icons and functions corresponding to the icons,

and an optical masking sensing unit including a plurality of optical devices as light

sources, turning on optical devices located at positions corresponding to positions of

the displayed icons.

[11] It is another aspect of the present invention to provide an input apparatus using

optical masking. The input apparatus includes a light-emitting unit turning on optical

devices and providing light sources on an optical masking sensing unit, a light

reception checking unit sensing a light source masked and reflected and detecting a

position of a masked optical device based on the reflected light source, a control unit

searching for an icon selected by a user based on the detected position of the optical

device and displaying the found icon, and an optical device management unit detecting

an optical device to be turned on based on position information of the displayed icon.

[12] It is another aspect of the present inventionto provide a method of controlling an

input apparatus using optical masking. The method includes sensing a light source

selected and masked by a user, searching for position information of the sensed light

source and searching for an icon corresponding to the found position information,

detecting optical devices corresponding to positions of sub-icons of the found icon

based on information regarding the sub-icons, and displaying the sub-icons and turning

on the detected optical devices.

Brief Description of the Drawings
[13] These and/or other aspects and advantages of the invention will become apparent and

more readily appreciated from the following description of the embodimentstaken in



conjunction with the accompanying drawings or which:

[14] FlG. 1 illustrates an input apparatus using optical masking according to an

embodiment of the present invention;

[15] FlG. 2 is a block diagram of an input apparatus according to an embodiment of the

present invention;

[16] FlG. 3 is a flowchart illustrating a method of controlling an input apparatus

according to an embodiment of the present invention;

[17] FIGS. 4-6 are views illustrating operations of an input apparatus using optical

masking according to an embodiment of the present invention;

[18] FIGS. 7 and 8 are views illustrating a method of detecting optical devices to be

turned on in an input apparatus using optical masking according to an embodiment of

the present invention,

[19] FIGS. 9-11 are views illustrating a method of mapping icons displayed on a display

panel of an input apparatus using optical masking to light sources of an optical

masking sensing unit according to another embodiment of the present invention;

[20] FIGS. 12 and 13 are views illustrating a method of mapping icons displayed on a

display panel of an input apparatus using optical masking to light sources of an optical

masking sensing unit according to another embodiment of the present invention; and

[21] FIGS. 14-17 are views illustrating a method of displaying a controllable direction on

light sources of an optical masking sensing unit of an input apparatus using optical

masking according to another embodiment of the present invention.

Mode for the Invention
[22] Reference will now be made in detail to the embodiments of the present invention,

examples of which are illustrated in the accompanying drawings, wherein like

reference numerals refer to the like elements throughout. The embodiments are

described below to explain the present invention by referring to the figures.

[23] FlG. 1 illustrates an input apparatus 100 using optical masking according to an

embodiment of the present invention.

[24] As shown in FlG. 1, the input apparatus 100 according to an embodiment of the

present invention comprises a display panel 200 and an optical masking sensing unit

300. The input apparatus 100 is an apparatus which can display information and

through which a command for controlling a function can be input. Examples of the

input apparatus 100 comprises, for example, mobile devices, such as mobile

telephones, personal communications services (PCSs), wireless communication

terminals and personal digital assistances (PDAs), personal computers, notebooks, and

automatic teller machines (ATMs), etc.

[25] The display panel 200 displays a plurality of icons 210. The icons 210 comprise two-



dimensional (2D) and three-dimensional (3D) characters, web pages, pictures and

moving images. In addition, the icons 210 cover all graphical user interface (GUI)

components such as pull-down menus and buttons.

[26] While the icons 210 are displayed on the display panel 200, when a user selects a

light source from a plurality of light sources 310 in the optical masking sensing unit

300, sub-icons of an icon located at a position corresponding to the position of the

selected light source are provided or a function of the icon is performed.

[27] The optical masking sensing unit 300 comprises a plurality of optical devices (not

shown). The optical devices are light-emitting devices and light-receiving devices, for

example, light-emitting diodes (LEDs). According to an embodiment of the present

invention, the light-emitting devices and the light-receiving devices are implemented

separately. According to another embodiment of the present invention, the light-

emitting devices and the light-receiving devices are integrated together as light-

emitting/light-receiving devices. The light sources 310, which are emitted by the

optical devices, penetrate a transparent plate and are arranged on the optical masking

sensing unit 300.

[28] When a user selects a light source from the light sources 310 emitted by the light-

emitting devices using a finger, the selected light source is masked by the finger of the

user. Accordingly, a light-receiving device senses the light source reflected by the

user's finger and thus, detects the position of an optical device(i.e., a light-emitting

device), selected by the user.

[29] Then, an icon located at a position corresponding to the detected position of the

optical device is operated (or sub-icons of the icon are activated).

[30] Of the optical devices included in the optical masking sensing unit 300, optical

devices placed at predetermined positions are turned on to be mapped to the icons 210

displayed on the display panel 200. In addition, according to an embodiment of the

present invention, a controllable direction for operating (or selecting) the displayed

icons 210 are displayed on the light sources 310 emitted by the optical devices.

[31] The light sources 310 emitted by the optical devices are selected by a tap, a scroll or

a multi-input by a user.

[32] For example, when a user has to select a light source though a scrolling operation,

the controllable direction (i.e., an arrow) is displayed on a screen of the display panel

200 or on the selected light source to induce the user to intuitively perform the

scrolling operation. An example of a case where a user taps or scrolls a light source

will be described later with reference to FIGS. 9-11.

[33] FIG. 2 is a block diagram of an input apparatus according to an embodiment of the

present invention as illustrated in FIG. 1.

[34] As shown in FIG. 2, the input apparatus 100 comprises a light-emitting unit 110, a



light reception checking unit 120, a storage unit 130, an optical device management

unit 140, a display unit 150, and a control unit 160.

[35] The term 'unit', as used in embodiments of the present invention, means, but is not

limited to, a software or hardware component, such as a Field Programmable Gate

Array (FPGA) or Application Specific Integrated Circuit (ASIC), which performs

certain tasks. A unit may advantageously be configured to reside on the addressable

storage medium and configured to execute on one or more processors. Thus, a unit

may include, by way of example, components, such as software components, object-

oriented software components, class components and task components, processes,

functions, attributes, procedures, subroutines, segments of program code, drivers,

firmware, microcode, circuitry, data, databases, data structures, tables, arrays, and

variables. The functionality provided for in the components and units may be

combined into fewer components and units or further separated into additional

components and units.

[36] The light-emitting unit 110 turns on some of light-emitting devices included in the

optical masking sensing unit 300. The light-emitting devices turned on are those

located at coordinates corresponding to the positions of the icons 210 displayed on the

display panel 200. In other words, the light-emitting devices are turned on or off

according to the positions of the icons 210 displayed on the display panel 200.

[37] For example, light-emitting devices having position values corresponding to those of

the icons 210 displayed on the display panel 200 are turned on. Accordingly, the

displayed icons 210 and the light sources 310 emitted by the turned-on light-emitting

devices are mapped to corresponding positions.

[38] Therefore, a user can intuitively select one of the light sources 310 emitted by the

light-emitting devices at a position mapped to a desired icon and thus operate the

desired icons more easily.

[39] The light reception checking unit 120 senses a light source which is masked and

reflected by the finger of the user and detects the position of an optical device (e.g., a

light-emitting device) selected by the user based on the sensed light source. A value of

the detected position of the optical device is used to operate (or activate) a cor

responding icon.

[40] The storage unit 130 stores icons displayed on the display panel 200 and information

regarding functions corresponding to the icons. The information includes position in

formation of icons currently displayed, operation information of the icons, information

regarding sub-icons, and position information of the sub-icons.

[41] The storage unit 130 also stores position coordinate values of the optical devices

such that a position value of a light source (i.e., an optical device) selected by a user,

which is detected by the light reception checking unit 120, can be searched for or that



the displayed icons 210 and the light sources 310 can be mapped to corresponding

positions.

[42] The optical device management unit 140 manages the optical devices such that the

icons 210 displayed on the display panel 200 and the light sources 310 emitted by the

optical masking sensing unit 300 can be mapped to corresponding positions.

[43] For example, according to an embodiment of the present invention, if nine menu

icons are displayed on the display panel 200, the optical device management unit 140

retrieves position information of the nine displayed menu icons from the storage unit

130, and finds and turns on optical devices corresponding to the retrieved position

values of the nine displayed menu icons. Accordingly, the nine optical devices having

position values corresponding to those of the displayed nine menu icons are turned on,

and the nine menu icons and light sources arranged on the optical masking sensing unit

300 are mapped to corresponding positions.

[44] In addition, the optical device management unit 140 displays a controllable direction

of the icons 210 on the light sources 310 emitted by the turned-on optical devices. The

controllable direction displayed by the optical device management unit 140 denotes a

direction selected from an up/down/right/left direction, a clockwise direction, and a

counter-clockwise direction in order to perform a function. Examples of light sources

emitted by turned-on optical devices in order to be mapped to icons and a method of

displaying a controllable direction on the light sources will be described in detail later

with reference to FIGS. 14-17.

[45] The display unit 150 displays the icons 210, an operation of an icon activated after

the user manipulates buttons, and sub-icons of the activated icon on the display panel

200.

[46] The control unit 160 retrieves information regarding an icon corresponding to the

position information of an optical device selected by the user, which is detected by the

light reception checking unit 120, from the storage unit 130. Then, the control unit 160

displays sub-icons of the icon or an operation of the icon on a screen of the display unit

150 based on the retrieved information regarding the icon.

[47] Furthermore, the control unit 160 controls the operations of the light-emitting unit

110, the light reception checking unit 120, the storage unit 130, the optical device

management unit 140 and the display unit 150 included in the input apparatus 100.

[48] FIG. 3 is a flowchart illustrating a method of controlling the input apparatus 100

according to an embodiment of the present invention.

[49] In FIG. 3, in operation 310, the icons 210 are displayed on the display panel 200 of

the input apparatus 100, and optical devices located at positions corresponding to those

of the displayed icons 210 are turned on. Accordingly, the light sources 310 emitted by

the turned-on optical devices are arranged on the optical masking sensing unit 300.



[50] Next, in operation 320, when a user selects one of the emitted light sources 310

arranged on the optical masking sensing unit 300 using a finger, the selected light

source is masked and reflected in an opposite direction.

[51] Then, in operation 330, the light reception checking unit 120 senses the light source

masked and reflected as selected by the user.

[52] The light reception checking unit 120 transmits a position value of an optical device

corresponding to the reflected light source to the control unit 160. Then, in operation

340, the control unit 160 searches for information regarding an icon corresponding to

the position value of the reflected light source received from the light reception

checking unit 120.

[53] Next, in operation 350, the optical management unit 140 checks position information

of sub-icons to be displayed based on the information regarding the icon found and, in

operation 360, the optical management unit 140 detects optical devices to be turned on

based on the checked position information of the sub-icons.

[54] Accordingly, in operation 370, the control unit 160 displays the sub-icons on the

screen of the display unit 150 based on the position information of the sub-icons, and

in operation 380, the optical device management unit 140 turns on the detected optical

devices. An example of a method of detecting optical devices to be turned on will be

described in detail later with reference to FIGS. 7-8.

[55] The displayed sub-icons and the light sources 310 emitted by the turned-on optical

devices are mapped to corresponding positions in operation 390.

[56] Therefore, if the user selects a light source located at a position corresponding to that

of a desired icon, the user can operate the desired icon. In other words, the use can in

tuitively control the input apparatus 100.

[57] FIGS. 4-6 are a view illustrating an operation of an input apparatus 100 using optical

masking according to an embodiment of the present invention. In this embodiment, a

mobile device (i.e., a mobile phone) is used as an example of the input apparatus 100.

[58] In FlG. 4, 'Menu,' 'Confirm,' 'Call,' and 'End' icons are displayed on a display panel

200 of the input apparatus 100 (i.e., the mobile phone), and some of the optical devices

included in an optical masking sensing unit 300 located at positions corresponding to

those of the displayed icons are turned on. Accordingly, light sources emitted by the

turned-on optical devices are arranged on the optical masking sensing unit 300.

[59] If a user selects a light source 310a at a position mapped to the 'Menu' icon using a

finger in order to use the function of the 'Menu' icon, the light source 310a is masked

by the finger of the user and reflected in an opposite direction. Then, the position of an

optical device corresponding to the light source 310a selected by the user is detected,

and information regarding an icon located at a position corresponding to the detected

position of the optical device is searched for.



[60] Next, as shown in FlG. 5, sub-icons of the icon are displayed on the display panel

200 based on the found information regarding the icon, and optical devices to be

turned on are detected based on position information of the sub-icons.

[61] Then, the detected optical devices are turned on, and, accordingly, light sources

emitted by the turned-on optical devices are arranged on the optical masking sensing

unit 300. In other words, the displayed sub-icons and the emitted light sources are

mapped to corresponding positions.

[62] If the user selects a light source 310b located at a position mapped to a sub-icon to

use the function of the sub-icon, the sub-icon located at the position corresponding to

that of the selected light source 310b is activated.

[63] In other words, playlists included in the activated sub-icon are displayed on the

display panel 200 as shown in FlG. 6, and light sources 310c and 310d which can

control the displayed playlists are arranged on the optical masking sensing unit 300.

[64] For example, 'VoI' and 'List' icons are provided at the bottom of the display panel

200, and the playlists and a controllable direction (?) are displayed on the screen of the

display panel 200.

[65] In addition, optical devices located at positions corresponding to those of the 'VoI'

and 'List' icons are turned on, and, accordingly, the light sources 310d and 310c cor

responding to the optical devices are provided on the optical masking sensing unit 300.

The light sources 310c provided in the right part of the optical masking sensing unit

300 can select a desired playlist by moving between playlists, and the light sources

310d provided in the left part of the optical masking sensing unit 300 can adjust the

volume of a piece of music being played back.

[66] Therefore, the user can intuitively operate a desired function by scrolling the light

sources 310d or 310c corresponding to the 'VoI' or 'List' icon.

[67] FIGS. 7 and 8 are views illustrating a method of detecting optical devices to be

turned on in an input apparatus 100 using optical masking according to an embodiment

of the present invention.

[68] Referring to FlG. 7, a plurality of optical devices (not shown) are included in an

optical masking sensing unit 300. The optical devices are turned on, and light sources

310 emitted by the turned-on optical devices are arranged on the optical masking

sensing unit 300. Optical devices to be turned on are determined by the positions of

displayed icons.

[69] For example, if a user selects an icon, the selected icon is activated, and sub-icons of

the icon are displayed on a display panel 200. Then, some of the optical devices

included in the optical masking sensing unit 300 having position values corresponding

to those of the displayed sub-icons are turned on.

[70] That is, the position values of first through third sub-icons 210a-210c displayed on



the display panel 200 are set to (1,1), (2,1) and (3,1), respectively.

[71] In addition, the position values of first through third optical devices included in the

optical masking sensing unit 300 are set to (1,1), (2,1) and (3,1), respectively.

[72] Therefore, if predetermined sub-icons are displayed, optical devices having position

values corresponding to those of the displayed sub-icons are turned on. Accordingly,

the displayed sub-icons and some of the light sources 310 emitted by the tumed-on

optical devices are mapped to corresponding positions.

[73] As shown in FlG. 8, according to an embodiment of the present invention, if four

icons 210 are displayed at predetermined positions on the display panel 200, position

values of the displayed icons 210 are searched for.

[74] As a result of the search, if the position values of the displayed icons 210 are (1,1),

(1,4), (4,1) and (4,4), optical devices having position values of (1,1), (1,4), (4,1) and

(4,4) among the optical devices included in the optical masking sensing unit 300 are

turned on and the remaining optical devices having different position values are not

turned on.

[75] Therefore, the displayed sub-icons 210 and light sources 300 emitted by the tumed-

on optical devices are mapped to corresponding positions.

[76] FIGS. 9-1 1 are views illustrating a method of mapping menu icons 210 displayed on

a display panel 200 of an input apparatus 100 using optical masking to light sources

310 of an optical masking sensing unit 300 according to another embodiment of the

present invention.

[77] In FIGS. 9 and 10, the icons 210 are displayed on the display panel 200 of the input

apparatus 100, and optical devices located at positions corresponding to those of the

displayed menu icons 210 are turned on. Accordingly, the light sources 310 emitted by

the tumed-on optical devices are arranged on the optical masking sensing unit 300.

Here, a user taps one of the light sources 310 to make a selection.

[78] In FlG. 11, menu icons are displayed on the display panel 200 of the input apparatus

100.

[79] To enable the user to select one of the displayed menu icons through a scrolling

operation, optical devices located at positions corresponding to paths along which the

displayed icons are slid by the user as well as optical devices located at positions cor

responding to those of the displayed menu icons are turned on.

[80] For example, the user can perform the scrolling operation from a music playback

icon 210a to a moving-image playback icon 210b displayed on the display panel 200.

Accordingly, an optical device 310a corresponding to a sliding path (i.e.,→) of each of

the music playback icon 210a and the moving-image playback icon 210b is turned on.

The scrolling direction (that is, the sliding path) is provided on the display panel 200.

[81] FIGS. 12 and 13 are views illustrating a method of mapping icons 210 displayed on a



display panel 200 of an input apparatus 100 using optical masking to light sources 310

of an optical masking sensing unit 300 according to another embodiment of the present

invention.

[82] As shown in FlG. 12, English icons 210 are displayed at the bottom of the display

panel 200. Optical devices located at positions corresponding to those of the displayed

English icons 210 are turned on, and the light sources 310 emitted by the turned-on

optical devices are arranged on the optical masking sensing unit 300.

[83] Accordingly, when a user desires to input an English character, the user selects a cor

responding light source.

[84] For example, according to an embodiment of the present invention, if the user

intends to input an English character 'u,' the user may select a light source 310a located

at a position corresponding to that of an English icon to which English characters 'tuv'

are allocated.

[85] As a result, the English character (e.g., 'u') input by the user is displayed at the top of

the display panel 200.

[86] As shown in FIG. 13, numbers (i.e., a figure) and special characters (i.e., * and# )

icons 210 are displayed at the bottom of the display panel 200. Optical devices located

at positions corresponding to those of the displayed figure and special character icons

210 are turned on, and the light sources 310 emitted by the turned-on optical devices

are arranged on the optical masking sensing unit 300.

[87] Accordingly, when a user desires to input a figure, the user selects a corresponding

light source.

[88] FIGS. 14 -17 are views illustrating a method of displaying a controllable direction on

light sources of an optical masking sensing unit 300 of an input apparatus 100 using

optical masking according to another embodiment of the present invention.

[89] As shown in FlG. 14, an MP3 playlist is displayed on a display panel 200. Also, a

'VoI' icon 210a and a 'List' icon 210b are displayed at the bottom of the display panel

200, and a controllable direction φ of the 'VoI' icon 210a and the 'List' icon 210b is

displayed on the screen of the display panel 200.

[90] Corresponding optical devices in the optical masking sensing unit 300 are searched

for based on position values of the 'VoI' icon 210a and the 'List' icon 210b, and the

found optical devices are turned on. Accordingly, lights sources 310a and 310b emitted

by the turned-on optical devices are arranged on the optical masking sensing unit 300

at positions corresponding to those of the 'VoI' icon 210a and the 'List' icon 210b.

[91] Hence, a user can adjust the volume of a piece of music currently being played back

by scrolling the light sources 310a provided in the left part of the optical masking

sensing unit 300. Also, if the user scrolls the light sources 310b provided in the right

part of the optical masking sensing unit 300 to select a desired playlist, a pointer



located at another playlist is moved to the desired playlist. Therefore, the use can select

the desired playlist.

[92] In FlG. 15, an MP3 playlist is displayed on the display panel 200, and a controllable

direction (

) for searching for a playlist or folder is displayed on the screen of the display panel

200.

[93] In addition, optical devices located at positions corresponding to the displayed con

trollable direction (

) in the optical masking sensing unit 300 are turned on such that the scrolling

operation can be performed in the displayed controllable direction. In other words,

light sources 310 are arranged in the form of '

' on the optical masking sensing unit 300. Here, a vertical direction (J) is for moving

between playlists to search for a song, and a horizontal direction ( →) is for searching

for a folder.

[94] Hence, by scrolling the light sources 310 arranged on the optical masking sensing

unit 300, the user can move a pointer located at a playlist to a desired playlist and

select the desired playlist or search for a folder.

[95] As shown in FlG. 16, an MP3 playlist is displayed on the display panel 200. In this

case, a user has to manipulate light sources 310 in an up/down/right/left direction to

search for a desired playlist or folder.

[96] Therefore, a controllable direction is displayed on the light sources 310. Accordingly,

the user can intuitively perform a desired function.

[97] As shown in FlG. 17, icons 210 are arranged and displayed in a circular form on the

display panel 200. In this case, a user has to manipulate light sources 310 in a counter

clockwise direction to select one of the displayed icons 210.

[98] Therefore, optical devices to be turned on among the optical devices included in the

optical masking sensing unit 300 are searched for based on position values of the

displayed icons 210, and the found optical devices are turned on. Accordingly, the light

sources 310 emitted by the turned-on optical devices are arranged on the optical

masking sensing unit 300. Then, the displayed icons 210 and the light sources 310 are

mapped to corresponding positions. In addition, the controllable direction is displayed

on the light sources 310.

[99] According to an embodiment of the present invention, a user interface (UI) for



showing the controllable direction displayed on the light sources 310 moving in a cor

responding control direction may be provided.

[100] As described above, an input apparatus and method using optical masking according

to embodiments of the present invention provide at least one of the following

advantages.

Industrial Applicability
[101] Optical devices to be turned on are searched for based on position values of icons

displayed on a display panel, and the found optical devices are turned on. Accordingly,

the displayed icons and light sources emitted by the optical devices are mapped to cor

responding positions. Hence, a user can intuitively cany out required manipulations to

operate a desired function.

[102] According to an embodiment of the present invention, if a user selects and masks a

light source, the input apparatus can sense the reflected light source. In so doing, the

input apparatus can more accurately sense the light source selected by the user, thereby

reducing malfunction.

[103] In addition, since an input/output is controlled using optical devices (i.e., light

sources), the costs for parts can be reduced.

[104]

[105] Although a few embodiments of the present invention have been shown and

described, it would be appreciated by those skilled in the art that changes may be made

in these embodiments without departing from the principles and spirit of the invention,

the scope of which is defined in the claims and their equivalents.



Claims
[I] An input apparatus using optical masking, the apparatus comprising:

a display panel to display a plurality of icons and functions corresponding to the

icons; and

an optical masking sensing unit comprising a plurality of optical devices as light

sources, to turn on the optical devices located at positions corresponding to

positions of the displayed icons.

[2] The apparatus of claim 1, wherein when a user selects and masks a light source,

the optical masking sensing unit senses the masked light source.

[3] The apparatus of claim 2, wherein the light source is selected by at least one of a

tap, a scroll, and a multi-input performed by the user.

[4] The apparatus of claim 1, wherein a controllable direction of the displayed icons

is displayed on the light sources.

[5] The apparatus of claim 1, wherein the optical devices are light-emitting diodes

(LEDs).

[6] An input apparatus using optical masking, the apparatus comprising:

a light-emitting unit to turn on optical devices and to provide light sources on an

optical masking sensing unit;

a light reception checking unit to sense a light source masked and reflected and

detecting a position of a masked optical device based on the reflected light

source;

a control unit to search for an icon selected by a user based on the detected

position of the optical device and displaying the found icon; and

an optical device management unit to detect an optical device to be turned on

based on position information of the displayed icon.

[7] The apparatus of claim 6, wherein the displayed icon and the light source are

mapped to corresponding positions.

[8] The apparatus of claim 6, wherein the light source is selected by at least one of a

tap, a scroll, and a multi-input performed by the user.

[9] The apparatus of claim 6, wherein the optical devices are LEDs.

[10] The apparatus of claim 6, further comprising:

a storage unit to store position information of the displayed icon and the optical

device; and

a display unit to display the icon and a function of the icon selected by the user.

[II] A method of controlling an input apparatus using optical masking, the method

comprising:

sensing a light source as selected and masked by a user;



searching for position information of the sensed light source and searching for an

icon corresponding to the found position information;

detecting optical devices corresponding to positions of sub-icons of the found

icon based on information regarding the sub-icons; and

displaying the sub-icons and turning on the detected optical devices.

[12] The method of claim 11, wherein the displayed sub-icons and light sources

emitted by the turned-on optical devices are mapped to corresponding positions.

[13] The method of claim 11, wherein the light source selected by the user is masked

and reflected, and the selection of the user is detected based on the reflected light

source.

[14] The method of claim 11, wherein the light source is selected by at least one of a

tap, a scroll, and a multi-input performed by the user.

[15] The method of claim 11, wherein a controllable direction of the displayed sub-

icons is displayed on the light source.

[16] The method of claim 11, wherein the optical devices are LEDs.

[17] A method of controlling an input apparatus using optical masking, the method

comprising:

searching for optical devices to be turned on based on position values of icons

displayed on a display panel of the input apparatus; and

turning on the found optical devices, and mapping the displayed icons and light

sources emitted by the turned-on optical devices to corresponding positions.

[18] The method of claim 17, wherein when a user selects one of the emitted light

sources, masking and reflecting the selected light source in an opposite direction

[19] The method of claim 18, further comprising:

sensing the light source masked and reflected as selected by the user; and

searching for information regarding an icon corresponding to the position value

of the reflected light source.

[20] The method of claim 19, further comprising:

checking position information of sub-icons to be displayed based on information

regarding the icon found; and

detecting optical device to be turned on based on the checked position in

formation of the sub-icons.

[21] The method of claim 20, further comprising:

displaying the sub-icons on the display unit base on the position information of

the sub-icons;

turning on the detected optical devices; and

mapping the displayed sub-icons and light sources emitted by the turned-on

optical devices to corresponding positions.
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