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(57) Abstract: An image display method includes displaying, on a display, an item list that includes items and a cursor that indicates
a location of a user input on the display, detecting movement of the user input for moving the cursor; and moving the cursor in re -
sponse to the detected movement and changing properties of an item among the items according to an overlapping extent of a first
virtual area that is set with respect to the cursor and a second virtual area that is set with respect to the item.
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Description
Title of Invention: IMAGE DISPLAY APPARATUS AND

METHOD
Technical Field

One or more exemplary embodiments relate to an image display apparatus and
method, and more particularly, to an image display apparatus and method which
display an image by changing properties of a highlighted item and items near the

highlighted item from an item list that includes a plurality of items.

Background Art

Image display apparatuses display images that users may view. The users may watch
broadcasts via the image display apparatuses. The image display apparatuses display
broadcasts selected by the users from among broadcasting signals that are transmitted
from broadcasting stations. Currently, it is a worldwide trend to convert from analog
broadcasting to digital broadcasting.

Digital broadcasting is a broadcasting technology of transmitting digital images and
audio signals. Compared to analog broadcasting, digital broadcasting is more resilient
to external noise and thus has less data loss, is more convenient in terms of error
correction, and provides higher resolution and more vivid images. Also, unlike analog
broadcasting, digital broadcasting may provide interactive services.

Recently, smart televisions (TVs) have been developed which provide not only
digital broadcasting but also various types of content. Smart TV's are not manually
operated by the users, but analyze the user’s needs without user manipulation and

provide desired content.
Disclosure of Invention

Solution to Problem

One or more exemplary embodiments provide an image display apparatus and
method of gradually changing properties of items in an item list according to a location
relationship between the items and a cursor.
Brief Description of Drawings

These and/or other aspects will become apparent and more readily appreciated from
the following description of the exemplary embodiments, taken in conjunction with the
accompanying drawings in which:

FIG. 1 is a diagram of an image display apparatus and a controller according to an
exemplary embodiment;

FIG. 2 is a block diagram of an image display apparatus according to an exemplary

embodiment;
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FIG. 3 is a block diagram of an image display apparatus according to an exemplary

embodiment;
FIG. 4 is a block diagram of software stored in a storage unit of FIG. 3;

FIG. 5 is a block diagram of a controller according to an exemplary embodiment;

FIG. 6 is a diagram of an example in which an item list is displayed on a display,
according to an exemplary embodiment;

FIGS. 7A and 7B are diagrams of an item list according to an exemplary em-
bodiment;

FIGS. 8A, 8B, 8C and 8D are diagrams of a location relationship between a first
virtual area and a second virtual area, according to an exemplary embodiment;

FIG. 9 is a diagram of an example in which first parameters (transnears) of items in
an item list are determined according to a location of a cursor;

FIG. 10 is a graph of a size of an image in an item according to a first parameter
(transnear) of the item, according to an exemplary embodiment;

FIGS. 11A, 11B, 11C and 11D are diagrams of examples in which content displayed
on a plurality of items are increased or decreased in size as a cursor moves, according
to an exemplary embodiment;

FIGS. 12A, 12B and 12C are diagrams of examples in which an opacity of content
displayed on a plurality of items changes as a cursor moves, according to an exemplary
embodiment;

FIGS. 13A, 13B and 13C are diagrams of examples in which sizes of a plurality of
items change as a cursor moves, according to an exemplary embodiment;

FIG. 14 is a diagram for describing a second parameter (transinner) that is used to
change properties of items, according to an exemplary embodiment item;

FIG. 15 is a graph of a size of content displayed on an item with respect to a second
parameter (transinner), according to an exemplary embodiment;

FIGS. 16A, 16B, 16C, 16D and 16E are diagrams of examples in which a size of text
displayed on a plurality of items changes as a cursor moves, according to an exemplary
embodiment;

FIG. 17 is a flowchart of an image display method according to an exemplary em-
bodiment;

FIG. 18 is a flowchart of an image display method according to an exemplary em-
bodiment; and

FIG. 19 is a flowchart of an image display method according to an exemplary em-

bodiment.
Best Mode for Carrying out the Invention

One or more exemplary embodiments provide an image display apparatus and
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method of gradually changing properties of items in an item list according to a location
relationship between the items and a cursor.

Additional aspects 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
presented exemplary embodiments.

According to an aspect of an exemplary embodiment, an image display method
includes displaying, on a display, an item list that includes items and a cursor that
indicates a location of a user input on the display, detecting movement of the user input
for moving the cursor, and moving the cursor in response to the detected movement
and changing properties of an item among the items according to an overlapping extent
of a first virtual area that is set with respect to the cursor and a second virtual area that
is set with respect to the item.

The changing of the properties of the item may include gradually changing the
properties of the item according to the overlapping extent of the first virtual area that is
set with respect to the cursor and the second virtual area that is set with respect to the
item from among the plurality of items.

The first virtual area may be determined based on respective sizes of virtual areas
that are set with respect to the items.

The second virtual area may be determined based on a size of the item.

The first and second virtual areas may be circular or oval-shaped.

The changing of the properties of the item may include at least one selected from
changing a size of the item, increasing a size of content displayed on the item, de-
creasing the size of the content displayed on the item, and changing an opacity of the
content displayed on the item.

The changing of the properties of the item may include maximizing content
displayed on the item when the cursor is located at a center of the item, and gradually
decreasing a size of the content as the cursor is moved away {rom the center of the
item.

The changing of the properties of the item may include maximizing a size of first
content displayed on a first item among the items when the cursor is located at a center
of the first item, gradually decreasing the size of the first content and gradually in-
creasing a size of second content displayed on a second item among the items, the
second item being adjacent to the first item, as the cursor is moved from the center of
the first item to a center of the second item, and maximizing the size of the second
content when the cursor is located at the center of the second item.

The changing of the properties of the item may include maximizing an opacity of an
image displayed on the item when the cursor is located at a center of the item, and

gradually decreasing the opacity of the image as the cursor is moved away from the
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center.

The changing of the properties of the item may include maximizing an opacity of a
first image displayed on a first item among the plurality of items when the cursor is
located at a center of the first item, gradually decreasing the opacity of the first image
and increasing an opacity of a second image displayed on a second item among the
items, the second item being adjacent to the first item, as the cursor is moved from the
center of the first item to a center of the second item, and maximizing the opacity of
the second image when the cursor is located at the center of the second item.

The changing of the properties of the item may include minimizing a size of the item
when the cursor is located at a center of the item, and gradually increasing the size of
the item as the cursor is moved away from the center of the item.

The changing of the properties of the item may include changing a size of a first item
among the items to a first minimum size when the cursor is located at a center of the
first item, gradually increasing the size of the first item and decreasing a size of a
second item that is adjacent to the first item as the cursor is moved from the center of
the first item to a center of the second item, and changing the size of the second item to
a second minimum size when the cursor is located at the center of the second item.

According to an aspect of another exemplary embodiment, an image display method
includes displaying, on a display, an item list that includes items and a cursor that
indicates a location of a user input on the display, detecting movement of the user input
for moving the cursor, and moving the cursor in response to the detected movement
and changing properties of a first item at which the cursor is located, among the items,
according to a location of the cursor in the first item.

The changing of the properties of the first item may include at least one selected from
changing a size of the first item, increasing a size of content displayed on the first item,
decreasing the size of the content displayed on the first item, and changing an opacity
of the content displayed on the first item.

The changing of the properties of the first item may include gradually changing the
properties of the first item based on a ratio between a size of a virtual area that is set
based on the location of the cursor and a size of the first item.

The third virtual area and the first item may be similarly shaped.

The changing of the properties of the first item may include increasing a size of
content displayed on the first item as the ratio decreases, and decreasing the size of the
content displayed on the first item as the ratio increases.

According to an aspect of another exemplary embodiment, an image display
apparatus includes a sensor configured to communicate with a display configured to
display an item list that includes items and a cursor that indicates a location of a user

input, and detect a user input for moving the cursor, and a controller configured to
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move the cursor in response to the user input and change properties of an item among
the items according to an overlapping extent of a first virtual area that is set with
respect to the cursor and a second virtual area that is set with respect to the item.

The controller may gradually change the properties of the item according to the
overlapping extent of the first virtual area that is set with respect to the cursor and the
second virtual area that is set with respect to the item from among the items.

The controller may be configured to perform at least one selected from changing a
size of the item, increasing a size of content displayed on the item, decreasing the size
of the content displayed on the item, and changing an opacity of the content displayed
on the item.

The controller may be configured to maximize content displayed on the item when
the cursor is located at a center of the item, and gradually decrease a size of the content
as the cursor is moved away from the center of the item.

The controller may be configured to maximize a size of first content displayed on a
first item among the items when the cursor is located at a center of the first item,
gradually decrease the size of the first content and gradually increase a size of second
content displayed on a second item that is adjacent to the first item as the cursor is
moved from the center of the first item to a center of the second item, and maximize
the size of the second content when the cursor is located at the center of the second
item.

The controller may be configured to maximize an opacity of an image displayed on
the item when the cursor is located at a center of the item, and gradually decrease the
opacity of the image as the cursor is moved away from the center.

The controller may be configured to maximize an opacity of a first image displayed
on a first item among the items when the cursor is located at a center of the first item,
gradually decrease the opacity of the first image and increase an opacity of a second
image displayed on a second item that is adjacent to the first item as the cursor is
moved from the center of the first item to a center of the second item, and maximize
the opacity of the second image when the cursor is located at the center of the second
item.

The controller may be configured to minimize a size of the item when the cursor is
located at a center of the item, and gradually increase the size of the item as the cursor
is moved away from the center of the item.

The controller may be configured to change a size of a first item among the items to a
first minimum size when the cursor is located at a center of the first item, gradually
increase the size of the first item and decrease a size of a second item that is adjacent to
the first item as the cursor is moved from the center of the first item to a center of the

second item, and change the size of the second item to a second minimum size when
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the cursor is located at the center of the second item.
According to an aspect of another exemplary embodiment, an image display

apparatus includes a sensor configured to communicate with a display configured to
display an item list that includes items and a cursor that indicates a location of a user
input, and to detect movement of the a user input for moving the cursor, and a
controller configured to move the cursor in response to the user input and change
properties of a first item at which the cursor is located, among the items, according to a
location of the cursor in the first item.

The controller may be configured to perform at least one selected from changing a
size of the first item, increasing a size of content displayed on the first item, decreasing
the size of the content displayed on the first item; and changing an opacity of the
content displayed on the first item.

The controller may be configured to gradually change the properties of the first item
based on a ratio between a size of a virtual area that is set based on the location of the
cursor and a size of the first item.

The virtual area and the first item may be similarly shaped.

The controller may be configured to increase a size of content displayed on the first
item as the ratio decreases, and decrease the size of the content displayed on the first
item as the ratio increases.

Mode for the Invention

Terms used in the description of exemplary embodiments will be briefly described,
and exemplary embodiments will be described in detail.

The terms used in the exemplary embodiments are selected as general terms currently
used as widely as possible, but in specific cases, terms arbitrarily selected by the
applicant are also used, and in such cases the meanings are mentioned in the corre-
sponding detailed description section, so the exemplary embodiments should be un-
derstood not by literal meanings of the terms but by given meanings of the terms.

It will be further understood that the terms “comprises” and/or “comprising” used
herein specify the presence of stated features or components, but do not preclude the
presence or addition of one or more other features or components. In addition, the

9 <o

terms such as “unit,” “-er (-or),” and “module” described in the specification refer to
an element for performing at least one function or operation, and may be implemented
in hardware, software, or the combination of hardware and software.

Hereinafter, one or more exemplary embodiments will now be described more fully
with reference to the accompanying drawings so that this disclosure will be thorough
and complete, and will fully convey the exemplary embodiments to one of ordinary

skill in the art. The exemplary embodiments may, however, be embodied in many
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different forms and should not be construed as being limited to the exemplary em-
bodiments set forth herein. Features that are unnecessary for clearly describing the
exemplary embodiments are not included in the drawings. Also, throughout the speci-
fication, like reference numerals in the drawings denote like elements. Expressions
such as “at least one of,” when preceding a list of elements, modify the entire list of
elements and do not modify the individual elements of the list.

FIG. 1 is a diagram of an image display apparatus 100 and a control apparatus 200
according to an exemplary embodiment.

As shown in FIG. 1, the image display apparatus 100 may be a television (TV), but is
not limited thereto. The image display apparatus 100 may be an electronic device that
includes a display. For example, the image display apparatus 100 may be any type of
electronic device, such as a mobile phone, a tablet personal computer (PC), a digital
camera, a camcorder, a laptop computer, a desktop computer, an e-book terminal, a
digital broadcast terminal, a personal digital assistant (PDA), a portable multimedia
player (PMP), a navigation device, an MP3 player, or a wearable device. In particular,
exemplary embodiments of the image display apparatus 100 may be easily provided in
a large display apparatus such as a TV. However, the exemplary embodiments are not
limited thereto. The image display apparatus 100 may be fixed or mobile, or a digital
broadcast receiver.

The image display apparatus 100 may be a flat display apparatus, a curved display
apparatus, or a flexible display apparatus with an adjustable curvature. An output
resolution of the image display apparatus 100 may be high definition (HD), full HD,
ultra HD, or higher than ultra HD.

The control apparatus 200 may be various types of devices for controlling the image
display apparatus 100, such as a remote control or a mobile phone.

Also, the control apparatus 200 may control the image display apparatus 100 via
infrared rays or a short distance communication method such as Bluetooth. The control
apparatus 200 may control the image display apparatus 100 by using at least one
selected from embedded keys (including buttons), a touchpad, a microphone (not
shown) that may receive a user’s voice, and a sensor (not shown) that may detect
motions of the control apparatus 200.

The control apparatus 200 includes a power on/off button for turning on or off the
image display apparatus 100. Also, according to a user input, the control apparatus 200
may change channels of the image display apparatus 100, adjust an audio volume of
the image display apparatus 100, select a type of TV (e.g., terrestrial/television/satellite
TV), or change other types of settings.

Alternatively, the control apparatus 200 may be a pointer. For example, when the

control apparatus 200 receives a certain key input, the control apparatus 200 may
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function as a pointer.

The image display apparatus 100 may be controlled by a user input for moving the
control apparatus 200 upward, downward, leftward, or rightward, or tilting the control
apparatus 200 in any random direction. Motion information of the control apparatus
200 which is detected via the sensor of the control apparatus 200 may be transmitted to
the image display apparatus 100. The image display apparatus 100 may calculate co-
ordinates of a cursor on a display based on the motion information of the control
apparatus 200, and move the cursor with respect to the calculated coordinates. Ac-
cordingly, the cursor on the display of the image display apparatus 100 may be moved
or various menus displayed on the display of the image display apparatus 100 may be
activated.

When the control apparatus 200 includes a touchpad, according to a displacement
value of a subject moving on the touchpad, for example, a user’s finger, the cursor on
the display of the image display apparatus 100 may be moved or various menus
displayed on the display of the image display apparatus 100 may be selectively
activated.

According to exemplary embodiments, the term “user” refers to a person controlling
functions or operations of the image display apparatus 100 by using the control
apparatus 200. The user may include a viewer, a manager, or an installation pro-
fessional, although is not limited thereto.

According to an exemplary embodiment, the image display apparatus 100 may
display a cursor that indicates an item list including a plurality of items and a location
of a user input on the display.

Also, the image display apparatus 100 may move the cursor in response to an input
received by the control apparatus 200, and gradually change properties of at least one
item from among a plurality of items based on a location relationship between the at
least one item and the cursor.

FIG. 2 is a block diagram of an image display apparatus 100a according to an
exemplary embodiment. The image display apparatus 100a of FIG. 2 may be an
exemplary embodiment of the image display apparatus 100 of FIG. 1.

Referring to FIG. 2, the image display apparatus 100a according to an exemplary em-
bodiment may include a controller 110, a display 120, and a sensor 130.

The display 120 may generate a driving signal by converting an image signal, a data
signal, an on-screen display (OSD) signal, and a control signal that are processed by
the controller 110. The display 120 may be a plasma display panel (PDP), a liquid-
crystal display (LCD), an organic light-emitting device (OLED) display, a flexible
display, or a 3-dimensional (3D) display. Alternatively, the display 120 may be

provided as a touch screen and function as an output device as well as an input device.
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According to an exemplary embodiment, the display 120 may display an item list
that includes a plurality of items. Also, the display 120 may display a cursor that
indicates a location of a user input on the display 120.

The sensor 130 according to an exemplary embodiment may detect a user input and
transmit the detected user input to the controller 110. Examples of the user input
detected by the sensor 130 include turning power on or off, selecting channels, raising
and lowering channels, and setting a screen. Also, the sensor 130 may detect a user
input for moving the cursor displayed on the display 120.

The controller 110 according to an exemplary embodiment may process an image
signal and input the processed image signal to the display 120. Accordingly, an image
corresponding to the processed image signal may be displayed on the display 120.
Also, the controller 110 may control the image display apparatus 100a via a user
command detected by the sensor 130 or an internal program.

According to an exemplary embodiment, the controller 110 may move the cursor
displayed on the display 120 in response to the detected user input. Also, the controller
110 may change properties of an item according to an exemplary embodiment based
on an overlapping extent of a virtual area set with respect to the item and a virtual area
set with respect to the cursor.

Based on the overlapping extent of the virtual area of the item and the virtual area of
the cursor, the controller 110 may gradually change the properties of the item. The
controller 110 may change a size of the item, increase or decrease a size of content
displayed on the item, and change an opacity of the content displayed on the item.

When the cursor is located at the center of the item, the controller 110 may maximize
a size of the content displayed on the item. When the cursor is moved away from the
center of the item, the controller 110 may gradually decrease the size of the content
displayed on the item.

When the cursor is located at the center of a first item, the controller 110 may
maximize a size of content displayed on the first item. When the cursor is moved from
the center of the first item to the center of a second item that is adjacent to the first
item, the controller 110 may gradually decrease the size of the content displayed on the
first item and gradually enlarge content displayed on the second item. When the cursor
is located at the center of the second item, the controller 110 may maximize a size of
the content displayed on the second item.

When the cursor is located at the center of the item, the controller 110 may maximize
an opacity of the content displayed on the item, and when the cursor is moved away
from the center of the item, the controller 110 may gradually decrease the opacity of
the content displayed on the item.

When the cursor is located at the center of a first item from among a plurality of
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items, the controller 110 may maximize an opacity of content displayed on the first
item. When the cursor is moved from the center of the first item to the center of a
second item that is adjacent to the first item, the controller 110 may gradually decrease
the opacity of the content displayed on the first item and gradually increase an opacity
of content displayed on the second item. When the cursor is located at the center of the
second item, the controller 110 may maximize the opacity of the content displayed on
the second item.

When the cursor is located at the center of the item, the controller 110 may minimize
a size of the item, and when the cursor is moved away from the center of the item, the
controller 110 may gradually increase the size of the item.

When the cursor is located at the center of the first item from among the plurality of
items, the controller 110 may change a size of the first item to a first minimum size.
When the cursor is moved from the center of the first item to the center of the second
item that is adjacent to the first item, the controller 110 may gradually increase the size
of the first item and decrease a size of the second item. When the cursor is located at
the center of the second item, the controller 110 may minimize the size of the second
item to a second minimum size.

According to an exemplary embodiment, the controller 110 may change properties of
the first item according to a location of the cursor in the first item from among the
plurality of items. The controller 110 may set a virtual area with respect to the first
item based on the location of the cursor, and gradually change the properties of the first
item based on a ratio between a size of the virtual area and the size of the first item.

The controller 110 may increase a size of the content displayed on the first item as
the ratio between the size of the virtual area and the size of the first item decreases, and
may decrease the size of the content displayed on the first item as the ratio between the
size of the virtual area and the size of the first item increases.

FIG. 3 is a block diagram of an image display apparatus 100b according to an
exemplary embodiment. The image display apparatus 100b of FIG. 3 may be an
exemplary embodiment of the image display apparatus 100 of FIG. 1.

Referring to FIG. 3, the image display apparatus 100b according to an exemplary
embodiment may include not only the controller 110, the display 120, and the sensor
130, but also a video processor 180, an audio processor 115, an audio output unit 125,
a power unit 160, a tuner 140, a communicator 150, an input/output (I/O) unit 170, and
a storage unit 190.

With regard to the controller 110, the display 120, and the sensor 130, elements and
features as described with reference to FIG. 2 will not be repeated.

The video processor 180 processes video data that is received by the image display

apparatus 100b. The video processor 180 may perform various image processing op-
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erations on video data, such as decoding, scaling, noise filtering, and frame rate
conversion.

Under the control of the controller 110, the display 120 may display a video included
in a broadcast signal that is received via the tuner 140. Also, the display 120 may
display content (e.g., a moving image) that is input via the communicator 150 or the I/
O unit 170. The display 120 may output an image stored in the storage unit 190 under
the control of the controller 110. Also, the display 120 may display an audio user
interface (UI) (e.g., which includes an audio command guide) for executing an audio
recognition task that corresponds to audio recognition or a motion UI (e.g., which
includes a user motion guide for motion recognition) for executing a motion
recognition task that corresponds to motion recognition.

The audio processor 115 processes audio data. The audio processor 115 may perform
various operations on audio data, such as decoding, amplifying, and noise filtering.
The audio processor 115 may include a plurality of audio processing modules for
processing audio that corresponds to content.

Under the control of the controller 110, the audio output unit 125 outputs audio
included in a broadcast signal that is received via the tuner 140. The audio output unit
125 may output audio (e.g., voice or sound) that is input via the communicator 150 or
the 1/0 unit 170. Also, the audio output unit 125 may output audio stored in the storage
unit 190 under the control of the controller 110. The audio output unit 125 may include
at least one selected from a speaker 126, a headphone output terminal 127, a Sony/
Philips digital interface (S/PDIF) output terminal 128, and a combination thereof.

Under the control of the controller 110, the power unit 160 supplies power that is
input to components in the image display apparatus 100b from an external power
source. Alternatively, under the control of the controller 110, the power unit 160 may
supply power that is output from at least one battery (not shown) in the image display
apparatus 100b to internal components.

The tuner 140 may amplify, mix, or resonate a broadcast signal that is received via
wire or wirelessly, and select a frequency of a channel to be received in the image
display apparatus 100b by tuning only that frequency from among a plurality of fre-
quencies. The broadcast signal includes audio, video, and additional information (e.g.,
an electronic program guide (EPG)).

The tuner 140 may receive a broadcast signal in a frequency range that corresponds
to a channel number (e.g., a cable channel 506) according to a user input (e.g., a
control signal received from the control apparatus 200 such as a user inputting a
channel number, raising or lowering channels, or selecting a channel on an EPG
screen).

The tuner 140 may receive the broadcast signal from various sources such as ter-
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restrial broadcasting, cable broadcasting, satellite broadcasting, and Internet
broadcasting. The tuner 140 may receive the broadcast signal from analog broadcasting
or digital broadcasting. The broadcast signal received via the tuner 140 is decoded
(e.g., audio decoding, video decoding, or additional information decoding), and
divided into audio, video, and/or additional information. The divided audio, video,
and/or additional information may be stored in the storage unit 190 by the controller
110.

The image display apparatus 100b may include a single tuner 140 or a plurality of
tuners 140. The tuner 140 and the image display apparatus 100b may be provided as an
all-in-one apparatus, a separate device (e.g., a set-top box (not shown)) that includes a
tuner electrically connected to the image display apparatus 100b, or a tuner (not
shown) connected to the 1/O unit 170.

Under the control of the controller 110, the communicator 150 may connect the
image display apparatus 100b to an external device (e.g., audio device). The controller
110 may transmit and receive content to and from the external device that is connected
via the communicator 150, download an application from the external device, or
browse websites. The communicator 150 may include one selected from a wireless
local area network (LAN) communicator 151, a Bluetooth network communicator 152,
a wired Ethernet network communicator 153, or a combination thereof depending on
performance and a structure of the image display apparatus 100b. The communicator
150 may receive a control signal of the controller 110 under the control of the control
apparatus 200. The control signal may be a Bluetooth type, a radio frequency (RF)
signal type, or a Wi-Fi type.

For example, the communicator 150 may communicate with the Bluetooth network
communicator 152 and receive a signal corresponding to a Bluetooth type user input
(e.g., touching, pressing, touch gesture, voice, or motion) from the control apparatus
200.

Along with the Bluetooth network communicator 152, the communicator 150 may
further include other types of short distance communication devices (e.g., a near field
communication (NFC) device) or a Bluetooth low energy (BLE) device (not shown).

The sensor 130 detects a voice of the user, an image of the user, or other types of in-
teractions with the user.

A microphone 131 receives the uttered voice (e.g., spoken sounds) of the user. The
microphone 131 may convert the received voice into an electric signal and output the
electric signal to the controller 110. The voice of the user may include a voice
command corresponding to a menu or a function of the image display apparatus 100b.
A recognition range of the microphone 131 may be within a 4 m range from the mi-

crophone 131 to a location of the user, and may vary according to a volume of the
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voice of the user and surroundings (e.g., speaker sound and surrounding noise).

According to an exemplary embodiment, the microphone 131 may receive the uttered
voice of the user and output received voice data to the controller 110 so that the
controller 110 may use the voice data to identify the user that is viewing the image
display apparatus 100b.

The microphone 131 may be integrally formed with the image display apparatus
100b or provided as a separate device. The microphone 131 that is provided as a
separate device may be electrically connected to the image display apparatus 100b via
the communicator 150 or the I/O unit 170.

One of ordinary skill in the art would be able to understand that the microphone 131
may be omitted depending on the performance and the structure of the image display
apparatus 100b.

A camera 132 may receive images (e.g., sequential frames) that correspond to
motions of the user which include a gesture within a recognition range of the camera
132. For example, the recognition range of the camera 132 may be about 0.1 m to
about 5 m away from the user. Motions of the user may include a motion of a body
part of the user, such as the face, hands, a fist, or fingers, for example, facial ex-
pressions. The camera 132 may convert the received image into an electric signal
under the control of the controller 110 and output the electric signal to the controller
110.

According to an exemplary embodiment, the camera 132 may capture an image of
the face of the user and output the image of the face to the controller 110 so that the
controller 110 may use the image to identify the user that is viewing the image display
apparatus 100b.

The controller 110 may receive a motion recognition result, and by using the motion
recognition result, select a menu displayed on the image display apparatus 100b or
perform a control operation that corresponds to the motion recognition result. The
control operation may include, for example, changing channels, adjusting volume,
moving an indicator, and moving a cursor.

The camera 132 may include a lens (not shown) and an image sensor (not shown).
The camera 132 may support an optical zoom feature and a digital zoom feature by
using a plurality of lenses and an image processor. The recognition range of the camera
132 may vary according to an angle and surrounding environments of the camera 132.
When the camera 132 includes a plurality of cameras, 3D still images or 3D motions
may be received by using the plurality of cameras.

The camera 132 may be integrally formed with the image display apparatus 100b or
provided in a separate device. A separate device (not shown) that includes the camera

132 may be electrically connected to the image display apparatus 100b via the com-
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municator 150 or the I/O unit 170.

One of ordinary skill in the art would be able to understand that the camera 132 may
be omitted depending on the performance and the structure of the image display
apparatus 100b.

An optical receiver 133 may receive an optical signal (including a control signal)
from an external controller via a light window of a bezel of the display 120. The
optical receiver 133 may receive an optical signal that corresponds to a user input (e.g.,
touching, pressing, touch gesture, voice, or motion) from the controller. A control
signal may be extracted from the received optical signal under the control of the
controller 110.

Under the control of the controller 110, the I/O unit 170 may receive a video (e.g.,
moving images), audio (e.g., voice or music) and additional information (e.g., EPG)
from a source outside the image display apparatus 100b. The I/O unit 170 may include
one selected from a high-definition multimedia interface (HDMI) port 171, a
component jack (172), a PC port (173), a universal serial bus (USB) port (174), or a
combination thereof.

One of ordinary skill in the art would be able to understand that features and op-
erations of the I/O unit 170 may vary according to exemplary embodiments.

The controller 110 may control overall operations of the image display apparatus
100b, control a flow of signals among the components in the image display apparatus
100b, and process data. When the controller 110 receives a user input or satisfies a
preset, pre-stored condition, the controller 110 may execute an operating system (OS)
and various applications stored in the storage unit 190.

The controller 110 may include a RAM 181 that stores a signal or data that is input
from a source outside the image display apparatus 100b or is used as a storage area for
various operations performed in the image display apparatus 100b, a ROM 182 that
stores a control program for controlling the image display apparatus 100b, and a
processor 183.

The processor 183 may include a graphic processing unit (GPU) 184 (e.g., graphic
processor) for processing video graphics. The processor 183 may be provided as a
system on chip (SoC) that integrates a core (not shown) and a GPU (not shown). The
processor 183 may include a single-core processor, a dual-core processor, a triple-core
processor, a quad-core processor, or any other type of multi-core processor.

Also, the processor 183 may include a plurality of processors. For example, the
processor 183 may be implemented as a main processor and a sub-processor that
operates in a sleep mode.

A graphic processor 184 may generate a screen that includes various objects such as

icons, images, and text by using a calculator (not shown) and a rendering unit (not
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shown). The calculator may calculate a property value, such as coordinates, a shape, a
size, and a color, of each object according to a screen layout by using a user input
detected by the sensor 130. Based on the property value calculated by the calculator,
the rendering unit may generate various screen layouts that include the objects. The
screen generated by the rendering unit is displayed in a display area of the display 120.

First to n-th interfaces 185-1 to 185-n are connected to the above-described
components. One of the first to n-th interfaces 185-1 to 185-n may be a network
interface that is connected to an external device via a network.

The RAM 181, the ROM 182, the processor 183, the graphic processor 184, and the
first to n-th interfaces 185-1 to 185-n may be connected to each other via an internal
bus 186 or some other connection mechanism known to those skilled in the art.

According to the present exemplary embodiment, the term “controller of an image
display apparatus” may include the processor 183, the ROM 182, and the RAM 181.

Under the control of the controller 110, the storage unit 190 may store various pieces
of data, programs, or applications for operating and controlling the image display
apparatus 100b. The storage unit 190 may store input or output signals or input or
output data which correspond to operations of the video processor 180, the display
120, the audio processor 115, the audio output unit 125, the power unit 160, the tuner
140, the communicator 150, the sensor 130, and the I/O unit 170. The storage unit 190
may store a control program for controlling the image display apparatus 100b and the
controller 110, an application that is initially provided by a manufacturer or
downloaded from an external source, a GUI related to an application, an object (e.g.,
images, text, icons, or buttons) for providing a GUI, user information, documents,
databases, or related data.

According to an exemplary embodiment, the term “storage unit” may include the
storage unit 190, the ROM 182 or the RAM 181 of the controller 110, or a memory
card (e.g., micro SD card or USB memory) mounted in the image display apparatus
100b. Also, the storage unit 190 may be implemented as a non-volatile memory, a
volatile memory, a hard disk drive (HDD), or a solid-state drive (SSD).

The storage unit 190 may include a broadcast reception module, a channel control
module, a volume control module, a communication control module, an audio
recognition module, a motion recognition module, an optical reception module, a
display control module, an audio control module, an external input control module, a
power control module, a power control module of an external device that is wirelessly
connected (e.g., via Bluetooth), an audio database, or a motion database. The modules
and databases of the storage unit 190 which are not illustrated may be provided as
software for performing a broadcast reception control function, a channel control

function, a volume control function, a communication control function, an audio
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recognition function, a motion recognition function, an optical reception function, a
display control function, an audio control function, an external input control function, a
power control function, or a power control function of the external device power that is
wirelessly connected (e.g., via Bluetooth) in the image display apparatus 100b. The
controller 110 may perform each function by using the software stored in the storage
unit 190.

Also, the image display apparatus 100b including the display 120 may be electrically
connected to a separate external device (not shown, e.g., a set-top box) that includes a
tuner. For example, the image display apparatus 100b may be, but is not limited to, an
analog TV, a digital TV, a 3D TV, a smart TV, an LED TV, an OLED TV, a plasma
TV, or a monitor.

The image display apparatus 100b may include a sensor (not shown, e.g., an il-
luminance sensor or a temperature sensor) that detects an internal or external status of
the image display apparatus 100b.

The block diagrams of the image display apparatuses 100a and 100b shown in FIGS.
2 and 3 are only exemplary embodiments. According to the actual performance of the
image display apparatuses 100a and 100b, the components illustrated in the block
diagrams may be combined or omitted, or components other than those in the block
diagrams may be further added. That is, two or more components may be combined as
a single component, or a single component may be divided into two or more
components. Also, respective functions of blocks shown in the block diagrams are for
describing the exemplary embodiments, and the specific operations or units corre-
sponding to the blocks do not limit the scope of the exemplary embodiments.

FIG. 4 is a block diagram of software stored in the storage unit 190 of FIG. 3.

Referring to FIG. 4, the storage unit 190 may store software that includes a base
module 191, a sensing module 192, a communication module 193, a presentation
module 194, a web browser module 195, and a service module 196.

The base module 191 refers to a basic module that processes signals transmitted from
hardware in the image display apparatus 100 and transmits the processed signals to an
upper layer module. The base module 191 includes a storage module 191-1, a security
module 191-2, and a network module 191-3. The storage module 191-1 is a program
module that manages a database or registry. The processor 183 may access the
database in the storage unit 190 by using the storage module 191-1, and extract data.
The security module 191-2 is a program module that supports operations related to the
hardware, such as certification, permission, and secure storage. The network module
191-3 is a module for supporting network connection, and includes a device network
(DNET) module or a universal plug and play (UPnP) module. It is understood that

these modules are exemplary only, and many other types of modules may be included
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in the base module 191 instead of, or in addition to, the storage module 191-1, the
security module 191-2, and the network module 191-3.

The sensing module 192 accumulates information from sensors, and analyzes and
manages the accumulated information. The sensing module 192 may include a head
direction recognition module, a face recognition module, a voice recognition module, a
motion recognition module, an NFC recognition module, and various other types of
modules.

The communication module 193 communicates with external devices. The commu-
nication module 193 may include a messaging module 193-1 such as a messenger
program, a Short Message Service (SMS) and Multimedia Message Service (MMS)
program, and an e-mail program, and a telephony module 193-2 such as a call in-
formation aggregator program module and a VolP module.

The presentation module 194 configures a display screen. The presentation module
194 includes a multimedia module 194-1 for reproducing and outputting multimedia
content and a Ul rendering module 194-2 for UI and graphic processing. The
multimedia module 194-1 may include a player module, a camcorder module, and a
sound processing module. Accordingly, the multimedia module 194-1 generates and
reproduces a screen and sound by reproducing multimedia content. The Ul rendering
module 194-2 may include an image compositor module for compositing images, a co-
ordinate combination module for combining and generating coordinates on a screen for
displaying images, an X11 module for receiving events from hardware, or a 2D/3D UI
tool kit that provides a tool for configuring a 2D or 3D UL

The web browser module 195 may browse websites and access a web server. The
web browser module 195 may include various modules such as a web view module for
configuring a web page, a download agent module for downloading, a bookmark
module, or a WebKit module.

The service module 196 includes applications for providing various services. In
particular, the service module 196 may include various program modules such as an
SNS program, a content reproduction program, a game program, an e-book program, a
calendar program, an alarm manager program, and other widgets.

According to a type or properties of an image display apparatus, the various program
modules shown in FIG. 4 may be omitted or modified, or program modules other than
those of FIG. 4 may be added. For example, a location based module, such as a GPS
chip, which supports a location based service by being connected to hardware may be
further included.

FIG. 5 is a block diagram of the control apparatus 200 according to an exemplary
embodiment.

Referring to FIG. 5, the control apparatus 200 may include a wireless communicator
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220, a user input unit 230 (e.g., user inputter), a sensor 240, an output unit 250 (e.g.,
outputter), a power supplier 260, a storage unit 270 (e.g., storage), and a controller
280.

The wireless communicator 220 may transmit and receive signals to and from any of
the image display apparatuses 100, 100a, and 100b described above. The wireless com-
municator 220 may include an RF module 221 that may transmit and receive signals to
and from the image display apparatus 100 according to an RF communication
standard. Also, the wireless communicator 220 may include an infrared (IR) module
223 that may transmit and receive to and from the image display apparatus 100
according to an IR communication standard.

According to the present exemplary embodiment, the control apparatus 200 transmits
a signal including information about motions of the control apparatus 200 to the image
display apparatus 100 via the RF module 221.

Also, the control apparatus 200 may receive a signal transmitted by the image display
apparatus 100 via the RF module 221. Also, the control apparatus 200 may transmit
commands for turning power on or off, changing channels, and changing a volume of
the image display apparatus, to the image display apparatus 100 via the IR module 223.

The user input unit 230 may include a keypad, buttons, a touchpad, or a touch screen.
The user may manipulate the user input unit 230 and input commands related to the
image display apparatus 100 to the control apparatus 200. When the user input unit 230
includes hard key buttons, the user may input the commands related to the image
display apparatus 100 to the control apparatus 200 by pushing the hard key buttons.
When the user input unit 230 includes a touch screen, the user may input the
commands related to the image display apparatus 100 to the control apparatus 200 by
touching soft keys on the touch screen.

For example, the user input unit 230 may include 4-directional buttons or
4-directional keys. The 4-directional buttons or the 4-directional keys may be used to
control windows, areas, applications, or items displayed on the display 120. The
4-directional keys or buttons may be used to instruct upward, downward, leftward, and
rightward movements. Also, one of ordinary skill in the art would be able to un-
derstand that the second user input unit 230 may include 2-directional keys o
2-directional buttons instead of the 4-directional keys or the 4-directional buttons, or n-
directional keys or n-directional buttons (n being an integer).

Also, the user input unit 230 may include various types of input units that may be
manipulated by the user, such as a scroll key or a jog key.

Also, the user input unit 230 may include a touchpad. The user input unit 230
according to an exemplary embodiment may receive a user input for dragging,

touching, or flipping via the touchpad of the control apparatus 200. Also, the image
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display apparatus 100 may be controlled according to a type of received user input (for
example, a direction in which a drag command is input or a time when a touch
command is input).

The sensor 240 may include a gyro sensor 241 or an acceleration sensor 243. The
gyro sensor 241 may detect information about movements of the control apparatus
200. For example, the gyro sensor 241 may detect the information about the
movements of the control apparatus 200 based on x-, y-, and/or z-axes. The ac-
celeration sensor 243 may detect information about movement speed of the control
apparatus 200. The gyro sensor 241 may additionally include a distance estimation
sensor that may detect a distance between the control apparatus 200 and the image
display apparatus 100.

The output unit 250 may output an image signal or an audio signal which cor-
responds to a manipulation of the user input unit 230 or a signal received by the image
display apparatus 100. The user may recognize whether the user input unit 230 is ma-
nipulated or whether the image display apparatus 100 is controlled, via the output unit
250.

For example, the output unit 250 may include an LED module 251, a vibration
module 253, an audio output module 255, and a display module 257, which emits light,
vibrates, outputs sound, and outputs an image, respectively, when the user input unit
230 is manipulated or a signal is transmitted to and received from the image display
apparatus 100 via the wireless communicator 220.

The power supplier 260 supplies power to the control apparatus 200. The power
supplier 260 may prevent excessive power consumption by not supplying power when
the control apparatus 200 does not move for a predetermined time. The power supplier
260 may start to supply power again when a predetermined key in the control
apparatus 200 is manipulated.

The storage unit 270 may store programs or application data for controlling op-
erations of the control apparatus 200.

The controller 280 controls overall operations related to controlling the control
apparatus 200. The controller 280 may transmit a signal corresponding to a prede-
termined key manipulation of the user input unit 230 or a signal corresponding to a
movement of the control apparatus 200 detected by the sensor 240 to the image display
apparatus 100 via the wireless communicator 220.

The image display apparatus 100 may include a coordinate value estimator (not
shown) that estimates coordinates of a cursor that corresponds to operations of the
control apparatus 200.

The coordinate value estimator may estimate coordinates (x,y) of a cursor to be

displayed on the display 120 by correcting hand shaking or errors based on a detected
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signal that corresponds to the operations of the control apparatus 200.

Also, a signal from the control apparatus 200 is detected by the sensor 130 and
transmitted to the controller 110 of the image display apparatus 100. The controller
110 may determine information about the operations and a key manipulation of the
control apparatus 200 based on the signal from the control apparatus 200, and control
the image display apparatus 100 with respect to the information.

As another example, the control apparatus 200 may estimate coordinates of a cursor
which corresponds to the operations of the control apparatus 200 and transmit the co-
ordinates to the image display apparatus 100. In this case, the image display apparatus
100 may transmit information about the coordinates to the controller 110 without a
hand-shake correction or an error correction.

FIG. 6 is a diagram of an example in which an item list 310 is displayed on a display,
according to an exemplary embodiment.

Referring to FIG. 6, the display 120 may display the item list 310 that includes a
plurality of items. For example, the display 120 may display a plurality of items that
show content. An item that shows content may include an item that shows image
content such as movies or dramas, an item that shows audio content such as music, an
item that shows game content, an item that shows applications, an item that shows a
broadcasting channel, and an item that shows history information of content executed
by the user, although the types of items are not limited thereto.

The plurality of items may be displayed by using images. For example, an item that
shows image content such as a movie or a drama may be displayed using an image of a
movie poster or a drama poster. Alternatively, an item that shows audio content such as
music may be displayed using a poster image of an album that includes the music. Al-
ternatively, an item that shows an application may be displayed using an image that
represents the application or a last execution screen of the application. Alternatively,
an item that shows a broadcasting channel may be displayed using a last screen image
of the channel viewed by the user or an image of a current program of the channel. Al-
ternatively, an item that shows history information of content executed by the user may
be displayed using a last execution screen of the content.

Referring to FIG. 6, each of the plurality of items in the item list 310 may be
displayed as a quadrilateral. The quadrilaterals may have an identical size or different
sizes. For example, respective heights and widths of the quadrilaterals may be different
according to a type or properties of content that corresponds to each of the plurality of
items. However, exemplary embodiments are not limited thereto. The quadrilaterals
may include a square having the same width and height, or a rectangle having a
different height and width. Shapes other than quadrilaterals (e.g., triangles, circles,

etc.) may also be used according to other exemplary embodiments.
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Referring to FIG. 6, the display 120 may display a cursor 320 that indicates a
location of a user input. For example, when an input for touching a predetermined
button of the control apparatus 200 is detected, the image display apparatus 100 may
display the cursor 320. Also, the cursor 320 may be moved on the display 120 in
response to the detected user input.

Although the cursor 320 is shown as a circle in FIG. 6, a shape and a size of the
cursor 320 is not limited thereto. The shape and the size of the cursor 320 may be
modified in various ways based on a user input.

The cursor 320 may be located in any one of the plurality of items in the item list
310. When the cursor 320 is located in any one of the plurality of items, for example,
an item 315, the item 315 may be highlighted. According to an exemplary em-
bodiment, a highlighted item may be referred to as Fovea. The item 315 may be
highlighted by changing a color of the item 315 or drawing a quadrilateral box on
edges of the item 315, although the highlighting is not limited thereto.

The controller 110 according to an exemplary embodiment may gradually change
properties of an item according to an overlapping extent of a virtual area that is set
with respect to the cursor 320 (hereinafter, “first virtual area”) and a virtual area that is
set with respect to the item (hereinafter, “second virtual area”). For example, a size of
the item may be changed, content (e.g., image or text) shown on the item may be
increased or decreased in size, or an opacity or a color of the content shown in the item
may be changed. Alternatively, a location of the content shown in the item may be
changed. However, exemplary embodiments are not limited thereto.

Also, when a user input for selecting the highlighted item is detected, the controller
110 may perform an operation corresponding to the selected item. For example, in the
case that the highlighted item is an item that shows an application, when an input for
selecting the highlighted item is detected, the application may be executed. Also, the
display 120 may display an execution screen of the application. When the sensor 130
detects an input for pressing a predetermined key of the control apparatus 200, the
controller 110 may end an operation of the application. For example, when the sensor
130 detects an input for pressing any one of 4-directional keys of the control apparatus
200 for a long time, the controller 110 may stop displaying an execution screen of the
application and display a screen including an item list again.

FIGS. 7A and 7B are diagrams of an item list according to an exemplary em-
bodiment.

FIG. 7A shows an item list in which a plurality of items in the item list have identical
shapes and sizes. FIG. 7B shows an item list in which a plurality of items in the item
list have different shapes and sizes.

Referring to FIG. 7A, an item 410 in the item list may be divided into, but is not
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limited to being divided into, a first area 421 in which an image is displayed and a
second area 422 in which text is displayed.

Also, as shown in FIG. 7A, the plurality of items in the item list may be in the form
of squares having identical heights and widths. Also, a virtual area 430 (e.g., second
virtual area) may be set with respect to each of the plurality of items. For example, in
the case that the item 410 is in the form of a square having a height and a width equal
to a first distance d1, the virtual area 430 that is set with respect to the item 410 may be
in the form of a circle having the first distance d1 as a diameter and a center I0 of the
item 410 as a center.

Referring to FIG. 7B, the plurality of items may be in the forms of rectangles having
different heights and widths. Also, a virtual area 450 (e.g., second virtual area) may be
set with respect to each of the plurality of items. For example, in the case that an item
440 is in the form of a rectangle having a height equal to a second distance d2 and a
width equal to a third distance d3, a virtual area 450 that is set with respect to the item
440 may be in the form of an oval having the second distance d2 as a major axis, the
third distance d3 as a minor axis, and a center 10 of the item 440 as a center.

Referring to FIGS. 7A and 7B, a virtual area 435 (first virtual area) may be set with
respect to a cursor 415. The virtual area 435 that is set with respect to the cursor 415
may be in the form of a circle having a predetermined distance as a diameter and a
center of the cursor 415 as a center. The predetermined distance may be an average of
respective minor axes or diameters of virtual areas that are set with respect to the
plurality of items. Alternatively, the predetermined distance may be an average of the
respective minor axes or diameters of the virtual areas, to which a weight calculated
based on a distance from the center of the cursor 415 to a center of an item is applied.

With respect to each of the plurality of items, the image display apparatus 100
according to an exemplary embodiment may calculate a first parameter (transnear) that
indicates an overlapping extent of a second virtual area of an item and a first virtual
area of a cursor. The image display apparatus 100 may gradually change properties of
the item according to the first parameter (transnear).

Hereinafter, a method of calculating the first parameter (transnear) will be described
in detail with reference to FIGS. 8A, 8B, 8C and 8D.

FIGS. 8A to 8D are diagrams of a location relationship between a first virtual area
and a second virtual area, according to an exemplary embodiment.

FIG. 8A shows an example in which a portion of a first virtual area 510 overlaps a
portion of a second virtual area 520. Referring to FIG. 8A, the first virtual area 510
may be a circle having a first center C (a center of a cursor) and a radius r, and the
second virtual area 520 may be an oval having a second center I (a center of an item), a

major axis of 2w, and a minor axis of 2h.
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The image display apparatus 100 may calculate a first line 530 that crosses the first
center C and the second center I, and intersection points (a first intersection point P1
and a second intersection point P2) between the second virtual area 520 and the first
line 530. Also, the image display apparatus 100 may calculate a value (dis) by dividing
a distance between the first and second intersection points P1 and P2 by 2, and a
distance (result) between the first center C of the first virtual area 510 and the second
center I of the second virtual area 520. Accordingly, the image display apparatus 100
may acquire the first parameter (transnear) by calculating “1-result/(r+dis).”

FIG. 8B shows an example in which a first virtual area 515 does not overlap a second
virtual area 525.

As shown in FIG. 8B, when a sum of a value (dis) obtained by dividing a distance
between a first intersection point P1 and a second intersection point P2 by 2 and a
radius r of the first virtual area 515 is greater than a distance between a first center C
and a second center I, a first parameter (transnear) may be 0.

FIG. 8C shows an example in which a y-coordinate value of a first center C is the
same as a y-coordinate value of a second center I. In FIG. 8C, since a distance between
a first intersection point P1 and a second intersection point P2 is the same as a length
of a minor axis of a second virtual area 550, a value of ‘dis’ is the same as a value of h.
Accordingly, a first parameter (transnear) may be obtained by calculating
“1-result/(r+h).”

FIG. 8D shows an example in which an x-coordinate value of a first center C is the
same as an x-coordinate value of a second center I. In FIG. 8D, since a distance
between a first intersection point P1 and a second intersection point P2 is the same as a
length of a major axis of a second virtual area 555, a value of ‘dis’ is the same as a
value of w. Accordingly, a first parameter (transnear) may be obtained by calculating
“1-result/(r+w).”

When a first center of a first virtual area is the same as a second center of a second
virtual area (that is, when an overlapping extent of the first and second virtual areas is
maximized), a first parameter (transnear) is 1. When the first virtual area and the
second virtual area do not overlap each other, the first parameter (transnear) is 0. Thus,
the first parameter (transnear) may range from O to 1.

FIG. 9 is a diagram of an example in which first parameters (transnears) of items in
an item list are determined according to a location of a cursor.

Referring to FIG. 9, the display 120 may display an item list 570 that includes 4
items (a first item A, a second item B, a third item C, and a fourth item D). The first to
fourth items A to D may be displayed as four squares having identical heights and
widths (e.g., 200). Also, virtual areas 571 to 574 may be set in each of the first to

fourth items A to D as a circle having a center of each item as a center and a height of
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each item as a diameter. Also, a virtual area 585 having a center of a cursor 580 as a
center and a predetermined length as a diameter may be set in the cursor 580.

As shown in FIG. 9, when the cursor 580 is located in an upper right portion of the
third item C, the respective virtual areas 571, 573, and 574 of the first item A, the third
item C, and the fourth item D overlap the virtual area 585 of the cursor 580, but the
virtual area 572 of the second item B does not overlap the virtual area 585 of the cursor
580.

As shown in a table of FIG. 9, respective first parameters (transnears) of the first,
third, and fourth items A, C, and D may be determined based on a distance between a
center of the cursor 580 and a center of each item, a radius of the virtual area 585 that
is set in the cursor 580, and respective radii of the virtual areas 571, 573, and 574 that
are set in the first, third, and fourth items A, C, and D. In this case, a first parameter
(transnear) increases as an overlapping extent of a virtual area of an item and a virtual
area of a cursor increases.

Since the virtual area 572 of the second item B does not overlap the virtual area 585
of the cursor 580, a first parameter (transnear) of the second item B may be O.

According to an exemplary embodiment, respective first parameters (transnears) of a
plurality of items may be determined based on an overlapping extent of virtual areas
that are set in the plurality of items and a virtual area of a cursor displayed on the
display 120. Also, respective properties of the plurality of items may be determined
based on the respective first parameters (transnears) of the respective items. The image
display apparatus 100 according to an exemplary embodiment may gradually change
properties of an item according to a first parameter (transnear).

FIG. 10 is a graph of a size of an image in an item according to a first parameter
(transnear), according to an exemplary embodiment.

Referring to FIG. 10, an x-axis of the graph indicates a first parameter (transnear),
and a y-axis of the graph indicates a size of an image in an item. For example, the
image may be the image displayed in the first area 421 of FIG. 7A.

When the image in the item is maximized, a full size of the maximized image may be
I(1); when the image in the item is minimized, a full size of the minimized image may
be 1(0). Therefore, the size of the image in the item may range from 1(0) to I(1). Also,
based on the description with reference to FIG. 8, the first parameter (transnear) of the
item may range from O to 1.

According to an exemplary embodiment, when a cursor is located in a center of an
item, an image in a highlighted item (Fovea) may be maximized and displayed. That is,
when a first parameter (transnear) of the item is 1, a size of an image in the item may
be set to I(1).

According to an exemplary embodiment, when an image in an item is maximized and
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has a size of I(1), only a portion of an entire image may be displayed on the item. Ac-
cordingly, regardless of whether an image is increased or decreased in size, a size of an
image displayed on an item may be identical.

On the other hand, when a virtual area of an item does not overlap a virtual area of a
cursor, an image displayed on an item may be minimized. That is, when a first
parameter (transnear) of the item is 0, a size of an image in the item may be set to I(0).

The image display apparatus 100 according to an exemplary embodiment may
increase or decrease sizes of images in a plurality of items based on the graph of FIG.
10. However, the graph of FIG. 10 is only an exemplary embodiment. The image
display apparatus 100 may increase or decrease sizes of images in a plurality of items
based on various graphs that show sequential changes of the sizes of the images in the
items from 1(0) to I(1), as the first parameter (transnear) changes from O to 1. For
example, the image display apparatus 100 according to another exemplary embodiment
may increase or decrease sizes of images based on a non-linear function.

Also, although the graph of FIG. 10 is described as a graph for determining sizes of
images (content) in a plurality of items according to first parameters (transnears), the
graph of FIG. 10 may also be used as a graph for determining sizes of the items, and
opacities, colors, and locations of content displayed in the items.

FIGS. 11A, 11B, 11C and 11D are diagrams of examples in which content displayed
on a plurality of items are increased or decreased in size as a cursor moves, according
to an exemplary embodiment.

Referring to FIG. 11A, the display 120 may display an item list 610 that includes a
plurality of items. The plurality of items in the item list 610 may be arranged in
horizontal and vertical directions, and each of the plurality of items may show content.
Also, a virtual area (second virtual area) may be set with respect to each of the
plurality of items.

When an item is displayed as a square having a first length as a height and a width, a
virtual area that is set with respect to the item may be a circle having the first length as
a diameter and a center of the item as a center. Also, when an item is displayed as a
rectangle having a second length as a height and a third length as a width, a virtual area
that is set with respect to the item may be an oval having the second length as a major
axis, a third length as a minor axis, and a center of the item as a center. For example, a
virtual area 620 that is set with respect to a first item 611 may be an oval having w1 as
a major axis, hl as a minor axis, and a center of the first item 611 as a center.

Also, the display 120 may display a cursor 630 that indicates a location of a user
input, and the controller 110 may move the cursor 630 on the display 120 with respect
to a detected user input. For example, when a predetermined button of a user input unit

of the control apparatus 200 is pressed or when the control apparatus 200 detects a
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movement of a motion sensor (an acceleration sensor or a gyro sensor), the control
apparatus 200 may transmit a certain key input to the image display apparatus 100.
When the controller 110 receives a certain key input via the control apparatus 200, the
controller 110 may display the cursor 630 on the display 120. Also, a first virtual area
635 may be set with respect to the cursor 630. For example, the first virtual area 635
that is set with respect to the cursor 630 may be a circle having a predetermined length
as a diameter and a center of the cursor 630 as a center.

As shown in FIG. 11A, when the cursor 630 according to an exemplary embodiment
is located in the center of first item 611 from among the plurality of items in the item
list 610, an image displayed in the first item 611 may be maximized, and a size of the
maximized image may be I(1), which has been described with reference to the graph of
FIG. 10. Here, only a portion of the maximized image may be displayed with respect to
a size of the first item 611.

Also, since virtual areas that are set with respect to items other than the first item 611
(hereinafter, referred to as “remaining items”) do not overlap the virtual area that is set
with respect to the cursor 630, an image displayed in each of the remaining items may
be minimized and displayed, and respective sizes of the minimized images may be
I(0), as shown in the graph of FIG. 10. Here, the respective sizes of the minimized
images may be the same as the remaining items that show the minimized images.

The image display apparatus 100 may detect a user input for moving or tilting the
control apparatus 200 upward, downward, leftward, or rightward. For example, the
image display apparatus 100 may detect a moving direction and a moving extent of the
control apparatus 200, and move the cursor 630 on the display 120 according to a
detected movement. Also, the image display apparatus 100 may move the cursor 630
according to a direction of a touch input detected by a touch panel of the control
apparatus 200.

As shown in FIG. 11B, when a user input for moving the control apparatus 200
rightward is detected, the image display apparatus 100 may move the cursor 630
displayed on the display 120 in response to the detected user input. Here, information
about a detected movement of the control apparatus 200 may be transmitted to the
image display apparatus 100 via a sensor of the control apparatus 200. The image
display apparatus 100 may estimate coordinates of the cursor 630 based on information
about a movement of the control apparatus 200, and move the cursor 630 on the
display 120 with respect to the estimated coordinates.

As shown in FIG. 11B, as the cursor 630 is moved rightward (that is, as an
overlapping extent of the first virtual area 635 that is set with respect to the cursor 630
and the virtual area 620 that is set with respect to the first item 611 decreases, and an

overlapping extent of the first virtual area 635 and a virtual area 625 that is set with
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respect to a second item 612 located at a right side of the first item 611 increases), the
image display apparatus 100 may gradually decrease a size of an image displayed on
the first item 611 and gradually increase a size of an image displayed on the second
item 612. Regardless of whether the image is increased or decreased in size, only a
portion of the image may be displayed according to a size of the item. Therefore, a size
of an area in which the image is displayed may be uniform regardless of whether the
image is increased or decreased in size.

Also, a size of an image in the first item 611 and a size of an image in the second
item 612 may be simultaneously changed according to the graph shown in FIG. 10 or
according to another graph.

When a user input for gradually moving the control apparatus 200 rightward is
detected, in response to the detected user input, the image display apparatus 100 may
gradually move the cursor 630 on the display 120 in a rightward direction. When the
cursor 630 is gradually moved rightward and then located at a center of the second
item 612 as shown in FIG. 11C, the image display apparatus 100 may maximize an
image displayed on the second item 612 and minimize an image displayed on the first
item 611.

Alternatively, as shown in FIG. 11D, when a user input for moving the control
apparatus 200 downward is detected, in response to the detected user input, the image
display apparatus 100 may move the cursor 630 that is displayed on the display 120 in
a downward direction. As the cursor 630 is moved downward (that is, as an
overlapping extent of the first virtual area 635 and the virtual area 625 of the second
item 612 decreases, and an overlapping extent of the first virtual area 635, a virtual
area 645 of a third item 613, and a virtual area 655 of a fourth item 614 increases), the
image display apparatus 100 may gradually decrease a size of an image displayed on
the second item 612, and gradually increase sizes of images displayed on the third item
613 and the fourth item 614.

FIGS. 12A to 12C are diagrams of examples in which an opacity of content
displayed on a plurality of items changes as a cursor moves, according to an exemplary
embodiment.

Referring to FIG. 12A, the display 120 may display an item list 710 that includes a
plurality of items. The plurality of items in the item list 710 may be arranged in
horizontal and vertical directions, and each of the plurality of items may show content.
Also, a virtual area may be set with respect to each of the plurality of items.

Also, the display 120 may display a cursor 730 that indicates a location of a user
input, and the controller 110 may move the cursor 730 on the display 120 in response
to a detected user input. For example, when a predetermined button of a user input unit

of the control apparatus 200 is pressed or when the control apparatus 200 detects a
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movement of a motion sensor (an acceleration sensor or a gyro sensor), the control
apparatus 200 may transmit a certain key input to the image display apparatus 100.
When the controller 110 receives a certain key input via the control apparatus 200, the
controller 110 may display the cursor 730 on the display 120. Also, a virtual area 735
may be set with respect to the cursor 730.

As shown in FIG. 12A, when the cursor 730 is at a center of a first item 711 from
among the plurality of items in the item list 710 (when a first parameter (transnear) of
the first item 711 is 1), an opacity of an image displayed on the first item 711 may
have a maximum value.

Since virtual areas respectively set with respect to items other than the first item 711
do not overlap a virtual area that is set with respect to the cursor 730 (first parameters
(transnears) of the items other than the first item 711 are 0), opacities of images re-
spectively displayed in the items other than the first item 711 may have a minimum
value.

As shown in FIG. 12B, when a user input for moving the control apparatus 200
rightward is detected, the image display apparatus 100 may move the cursor 730
displayed on the display 120 in a rightward direction in response to the user input. Al-
ternatively, the image display apparatus 100 may move the cursor 730 on the display
120 according to a direction of a touch input detected on a touch panel of the control
apparatus 200.

As the cursor 730 is moved rightward (that is, as an overlapping extent of the virtual
area 735 that is set with respect to the cursor 730 and a virtual area 720 that is set in the
first item 711 decreases, and an overlapping extent of the virtual area 735 and a virtual
area 725 that is set with respect to a second item 712 located at a right side of the first
item 711 increases), the image display apparatus 100 gradually decreases an opacity of
an image displayed on the first item 711, and gradually increases an opacity of an
image displayed on the second item 712.

Also, when a user input for gradually moving the control apparatus 200 rightward is
detected, the image display apparatus 100 may gradually move the cursor 730
displayed on the display 120 in a rightward direction in response to the user input. As
shown in FIG. 12C, when the cursor 730 is gradually moved rightward and stops at a
center of the second item 712, the image display apparatus 100 may maximize the
opacity of the image displayed on the second item 712 and minimize the opacity of the
image displayed on the first item 711.

Although an item is displayed by using a single image in FIGS. 12A to 12C, an item
may be displayed by using a synthesized image of first and second images. According
to an exemplary embodiment, the image display apparatus 100 may change opacities

of first and second images based on a first parameter (transnear) of the item. For
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example, when a first parameter of the first item 711 is 1 (in the case of FIG. 12A), the
image display apparatus 100 may maximize the opacity of the first image and
minimize an opacity of the second image (e.g., 0). Accordingly, the first item 711 may
be displayed by using the first image. Alternatively, when the first parameter
(transnear) decreases (in the case of FIG. 12B), the image display apparatus 100 may
gradually decrease the opacity of the first image and gradually increase the opacity of
the second image. Alternatively, when the first parameter of the first item 711 is O (in
the case of FIG. 12C), the image display apparatus 100 may minimize the opacity of
the first image (e.g., 0), and maximize the opacity of the second image. Accordingly,
the first item 711 may be displayed by using the second image.

FIGS. 13A to 13C are diagrams of examples in which sizes of a plurality of items
change as a cursor moves, according to an exemplary embodiment.

Referring to FIG. 13A, the display 120 may display an item list 8§10 that includes a
plurality of items. The plurality of items in the item list §10 may be arranged in
horizontal and vertical directions, and each of the plurality of items may show content.
Also, a virtual area may be set with respect to each of the plurality of items.

Also, the display 120 may display a cursor 830 that indicates a location of a user
input, and the controller 110 may move the cursor 8§30 on the display 120 in response
to a detected user input. For example, when a predetermined button of a user input unit
of the control apparatus 200 is pressed or when the control apparatus 200 detects a
movement of a motion sensor (an acceleration sensor or a gyro sensor), the control
apparatus 200 may transmit a certain key input to the image display apparatus 100.
When the controller 110 receives a certain key input via the control apparatus 200, the
controller 110 may display the cursor 830 on the display 120. Also, a virtual area 835
may be set with respect to the cursor 830.

As shown in FIG. 13A, when the cursor 830 is at a center of a first item 811 from
among the plurality of items in the item list 810 (that is, when a first parameter
(transnear) of the first item 811 is 1), a size of the first item 811 may be minimized. On
the other hand, since virtual areas respectively set with respect to items other than the
first item 811 do not overlap a virtual area that is set with respect to the cursor 830
(that is, first parameters (transnears) of the items other than the first item 8§11 are 0),
sizes of the items other than the first item 8§11 may be maximized.

As shown in FIG. 13B, when a user input for moving the control apparatus 200
rightward is detected, the image display apparatus 100 may move the cursor 830 on the
display 120 in a rightward direction in response to the detected user input.

As the cursor 830 is moved rightward (that is, as an overlapping extent of the virtual
area 835 that is set with respect to the cursor 830 and the virtual area that is set with

respect to the first item 811 decreases, and an overlapping extent of the virtual area 835
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and a virtual area 825 that is set with respect to a second item 812 located at a right
side of the first item 811 increases), the image display apparatus 100 may gradually
increase a size of the first item 811 and gradually decrease a size of the second item
812.

When a user input for gradually moving the control apparatus 200 rightward is
detected, in response to the detected user input, the image display apparatus 100 may
gradually move the cursor 8§30 on the display 120 in a rightward direction. When the
cursor 830 is gradually moved rightward and then located at a center of the second
item 812 as shown in FIG. 12C, the size of the second item 812 may be minimized,
and a size of the first item 811 may be maximized.

FIG. 14 is a diagram for describing a second parameter (transinner) that is used to
change properties of items, according to an exemplary embodiment item.

According to an exemplary embodiment, the second parameter (transinner) may be a
parameter for determining properties of items, or a parameter for changing properties
of text displayed on the second area 422 that is described with reference to FIG. 7A.
However, the second parameter is not limited thereto, and the second parameter may
be used for content that is displayed in the first area 421.

According to an exemplary embodiment, when an item is not highlighted (when the
item is not Fovea), a second parameter (transinner) of the item is 0. That is, items on
which a cursor 930 is not located have a second parameter (transinner) of 0.

Referring to FIG. 14, a second parameter (transinner) of an item (Fovea) 910, on
which the cursor 930 is located, may be determined according to a location of the
cursor 930. For example, a virtual area 940 (hereinafter, referred to as “third virtual
area” 940 may be set with respect to the cursor 930 according to the location of the
cursor 930, and the second parameter (transinner) may be determined according to a
ratio between a size of the third virtual area 940 and a size of the item 910.

According to an exemplary embodiment, the third virtual area 940 may be shaped
similarly to the item 910. For example, when the item 910 is quadrilateral-shaped, the
third virtual area 940 may also have the same quadrilateral shape, and a ratio between a
width and a height of the item 910 may be the same as a ratio between a width and a
height of the third virtual area 940.

According to an exemplary embodiment, the image display apparatus 100 may
determine the width and the height of the third virtual area 940 based on a method
shown in Table 1.

Table 1
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[Table 1]

Cursor Position : (C.x, C.y)Item Center Position : (Ic.x, Ic.y) Item(quadrilateral)
Width / Height = ItemWid / ItemHei third virtual area (quadrilateral) Width / Height =
Wid / Hei w =IC.x - Ic.xl;h = IC.y - Ie.yl;if(w/ItemWid > h/ItemHei1){ Wid = 2w;Hei =

ItemHei * ( 2w / ItemWid ) }else{ Wid = ItemWid * ( 2h / ItemHei )Hei = 2h;}

Referring to Table 1 and FIG. 14, the image display apparatus 100 may calculate a
horizontal distance w and a vertical distance h between the cursor 930 and a center of
the item 910, and determine a size of the third virtual area 940 based on whichever is
larger among a ratio between the horizontal distance w and a width of the item 910 and
a ratio between the vertical distance h and a height of the item 910.

For example, when the ratio between the vertical distance h and the height of the
item 910 is larger than the ratio between the horizontal distance w and the width of the
item 910 as shown in FIG. 14, the size of the third virtual area 940 may be determined
based on the vertical distance h. For example, when the vertical distance h is 50, a
height (Hei) of the third virtual area 940 is 100. Also, since a width (Wid) of the third
virtual area 940 is calculated by [(width of item)*(2*h/height of item)], the width is
100.

According to an exemplary embodiment, the second parameter (transinner) may be
calculated by [1-(size of third virtual area/size of item)”0.5]. The second parameter
(transinner) may range from O to 1. For example, when a width and a height of an item
are 400, and a width and a height of a determined third virtual area is 100, a second
parameter (transinner) of the item is 0.75.

Since the second parameter (transinner) is calculated by [1-(size of third virtual area/
size of item)"0.5], the second parameter (transinner) may range from O to 1.

FIG. 15 is a graph of a size of content displayed on an item with respect to a second
parameter (transinner), according to an exemplary embodiment.

Referring to FIG. 15, an x-axis of the graph indicates a second parameter
(transinner), and a y-axis of the graph indicates a size of an image in an item. For
example, the content displayed on the item may be text, for example, the text displayed
in the second area 422 described with reference to FIG. 7.

According to an exemplary embodiment, text displayed on items may have a
maximum size of T(1) and a minimum size of T(0). Therefore, sizes of the text
displayed on the items may range from T(0) to T(1). Also, based on the description of
FIG. 14, second parameters (transinners) of the items may range from O to 1.

According to an exemplary embodiment, when a cursor is located at a center of an
item, text that is displayed on a highlighted item (Fovea) may be maximized and

displayed. That is, when a second parameter of the item is 1, a size of the text
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displayed on the item may be set to T(1). On the other hand, when the cursor is located
at a periphery of the item, the text displayed on the item may be minimized. That is,
when the second parameter of the item is 0, the size of the text displayed on the item
may be set to T(0).

According to an exemplary embodiment, the image display apparatus 100 may
change a size of content displayed on a highlighted item (Fovea) based on the graph
shown in FIG. 15. However, the graph of FIG. 15 is only an exemplary embodiment,
and other graphs, including linear and non-linear graphs, may alternatively be used to
change the size of content. The image display apparatus 100 may change sizes of the
text displayed on the plurality of items based on various graphs that show sequential
changes of the sizes of the text in the items from T(0) to T(1), as the second parameter
(transinner) changes between O and 1.

Also, although the graph of FIG. 15 is described as a graph for determining sizes of
texts (content) included in a plurality of items according to second parameters
(transinners), the graph of FIG. 15 may also be used as a graph for determining sizes of
the items, and opacities, colors, and locations of content displayed in the items.

FIGS. 16A, 16B, 16C, 16D and 16E are diagrams of examples in which a size of text
displayed on a plurality of items changes as a cursor moves, according to an exemplary
embodiment.

Referring to FIG. 16A, the display 120 may display an item list 1010 that includes a
plurality of items. The plurality of items in the item list 1010 may be arranged in
horizontal and vertical directions, and each of the plurality of items may show content.

Also, the display 120 may display a cursor 1030 that indicates a location of a user,
and the controller 110 may move the cursor 1030 on the display 120 in response to a
detected user input. For example, when a predetermined button of a user input unit of
the control apparatus 200 is pressed or when the control apparatus 200 detects a
movement of a motion sensor (an acceleration sensor or a gyro sensor), the control
apparatus 200 may transmit a certain key input to the image display apparatus 100.
When the controller 110 receives a certain key input via the control apparatus 200, the
controller 110 may display the cursor 1030 on the display 120.

As shown in FIG. 16A, when the cursor 1030 is at a center of a first item 1011 from
among the plurality of items in the item list 1010 (when a second parameter of the first
item 1011 is 1), text (TEXT 1) displayed on the first item 1011 may be maximized, for
example, T(1) that is described with reference to the graph of FIG. 15.

On the other hand, since items other than the first item 1011 are not highlighted items
(not Fovea), second parameters (transinners) of the items other than the first item 1011
are 0, and a size of text (e.g., TEXT 2, TEXT 3, TEXT 4, TEXT 5, TEXT 6, TEXT 7)

displayed on the items other than the first item 1011 may be decreased to a minimum
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size (T(0) shown in the graph of FIG. 15) of the text in each item.

As shown in FIG. 16B, when a user input for moving the control apparatus 200
rightward is detected, the image display apparatus 100 may move the cursor 1030 on
the display 120 in a rightward direction in response to the detected user input.

When the cursor 1030 is moved rightward and a center of the cursor 1030 is located
at a first point Q1, a virtual quadrilateral area (third virtual area) 1040 having a first
size may be set, as described with reference to FIG. 14. A second parameter
(transinner) of the first item 1011 may be determined according to a ratio between the
first size of the virtual quadrilateral area 1040 and a size of the first item 1011. Also, a
size of the text (TEXT 1) shown in the first item 1011 may be determined according to
the second parameter. The text (TEXT 1) shown in FIG. 16B may be smaller than the
text (TEXT 1) shown in FIG. 16A.

Also, as the cursor 1030 is moved rightward (that is, as a size of the virtual
quadrilateral area 1040 that is determined according to a location of the cursor 1030
gradually increases, and the second parameter (transinner) gradually decreases), the
image display apparatus 100 may gradually decrease the size of the text (TEXT 1)
shown on the first item 1011.

Also, when the cursor 1030 is gradually moved rightward and then located at a
boundary between the first item 1011 and a second item 1020 as shown in FIG. 16C,
the size of the virtual quadrilateral area 1040 may be the same as the size of the first
item 1011. Accordingly, the second parameter may be 0, and the image display
apparatus 100 may decrease the text (TEXT 1) shown on the first item 1011 to a
minimum size (T(0)).

Also, when the cursor 1030 is gradually moved rightward and then located at a
second point Q2 in the second item 1020 as shown in FIG. 16D, a virtual quadrilateral
area (third virtual area) 1040 having a second size may be set, as described with
reference to FIG. 14. A second parameter (transinner) of the second item 1012 may be
determined according to a ratio between the second size of the virtual quadrilateral
area 1040 and a size of the second item 1012. Also, a size of text (TEXT 2) shown in
the second item 1012 may be determined according to the second parameter. The text
(TEXT 2) shown in FIG. 16D may be larger than the text (TEXT 2) shown in FIGS.
16A to 16C.

Since the first item 1011 is not a highlighted item, a second parameter of the first
item 1011 is 0. Accordingly, the text (TEXT 1) shown on the first item 1011 may have
a minimum size (T(0)).

Also, when the cursor 1030 is moved gradually rightward and located at a center of
the second item 1012 as shown in FIG. 16E (when the second parameter of the second
item 1012 is 1), the text (TEXT 2) shown on the second item 1012 may have a
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maximum size (T(1)).

FIG. 17 is a flowchart of an image display method according to an exemplary em-
bodiment.

Referring to FIG. 17, the image display apparatus 100 may display an item list that
includes a plurality of items and a cursor that indicates a location of a user input on the
display 120 in operation S1110.

For example, the item list according to an exemplary embodiment may include a
plurality of items that show content. Also, the plurality of items in the item list may be
arranged in horizontal and vertical directions.

Also, when a certain key input is received via the control apparatus 200, the image
display apparatus 100 may display the cursor on the display 120.

The image display apparatus 100 may detect a user input for moving the cursor in
operation S1120.

For example, the image display apparatus 100 may detect a user input for moving or
tilting the control apparatus 200 upward, downward, leftward, or rightward.

In response to the user input, the image display apparatus 100 may move the cursor
on the display 120, and change properties of at least one item from among the plurality
of items according to an overlapping extent of a first virtual area that is set in the
cursor and a second virtual area that is set in the at least one item in operation S1130.

For example, the image display apparatus 100 may detect a moving direction and a
moving extent of the control apparatus 200, and move the cursor on the display 120
according to a detected movement. When the cursor is located in any one of the
plurality of items, that item may be highlighted.

Also, the image display apparatus 100 may gradually change properties of an item
according to an overlapping extent of the first virtual area of the cursor and the second
virtual area of the item. For example, the image display apparatus 100 may change a
size of an item, may increase or decrease a size of content (e.g., an image or text)
displayed on the item, or may change an opacity, a color, or a location of the content
displayed on the item.

FIG. 18 is a flowchart of an image display method according to an exemplary em-
bodiment.

Referring to FIG. 18, the image display apparatus 100 may display an item list that
includes a plurality of items and a cursor that indicates a location of a user input on the
display 120 in operation S1210.

Since the operation S1210 of FIG. 18 corresponds to the operation S1110 of FIG. 17,
a detailed description of the operation 1210 will be omitted.

The image display apparatus 100 may detect a user input for moving the cursor from

a first item to a second item, which are adjacent to each other from among the plurality
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of items in the item list in operation S1220.

For example, the image display apparatus 100 may detect a user input for moving the
cursor from a center of the first item to a center of the second item.

The image display apparatus 100 may gradually decrease content displayed on the
first item and gradually increase content displayed on the second item in operation
S1230.

For example, when the cursor is located at the center of the first item (when an
overlapping extent of a virtual area of the first item and a virtual area of the cursor is
maximized), the image display apparatus 100 may maximize the content shown in the
first item. Also, when the cursor is moved from the center of the first item to the center
of the second item, the image display apparatus 100 may gradually decrease the
content displayed in the first item.

Alternatively, when the cursor is moved from the center of the first item to the center
of the second item, the image display apparatus 100 may gradually enlarge the content
displayed in the second item so that the content in the second item is maximized when
the cursor is located at the center of the second item (when an overlapping extent of a
virtual area of the second item and the virtual area of the cursor is maximized).

FIG. 19 is a flowchart of an image display method according to an exemplary em-
bodiment.

Referring to FIG. 19, the image display apparatus 100 may display an item list that
includes a plurality of items and a cursor that indicates a location of a user input on the
display 120 in operation S1210.

The image display apparatus 100 may detect a user input for moving the cursor in
operation S1320.

Since the operation S1310 of FIG. 19 corresponds to the operation S1110 of FIG. 17
and the operation S1320 of FIG. 19 corresponds to the operation S1120 of FIG. 17, a
detailed description of the operations S1310 and S1320 will be omitted.

The image display apparatus 100 may change properties of an item according to a
location of a cursor in the item in operation S1330.

Based on a location of the cursor in a first item (highlighted item, Fovea) the image
display apparatus 100 may set a third virtual area. Also, the image display apparatus
100 may gradually change properties of the first item according to a ratio between a
size of the third virtual area and a size of the first item.

The image display apparatus 100 may change a size of an item, may increase or
decrease a size of content (e.g., an image or text) displayed on the item, or may change
an opacity, a color, or a location of the content displayed on the item. For example, the
image display apparatus 100 may increase a size of content displayed on the first item

as the ratio between the size of the third virtual area and the size of the first item



WO 2016/111464 PCT/KR2015/012857

[282]

[283]

36

decreases, and decrease the size of the content displayed on the first item as the ratio
between the size of the third virtual area and the size of the first item increases.

The image display methods according to the exemplary embodiments may be im-
plemented through program instructions that are executable via various computer
devices and recorded in computer-readable recording media. The computer-readable
recording media may include program instructions, data files, data structures or a com-
bination thereof. The program instructions may be specifically designed for the
exemplary embodiments or be well-known to one of ordinary skill in the art of
computer software. Examples of the computer-readable recording media include
magnetic media (e.g., hard disks, floppy disks, or magnetic tapes), optical media (e.g.,
CD-ROMs or DVDs), magneto-optical media (e.g., floptical disks), and hardware
devices specifically designed to store and execute the program instructions (e.g., ROM
or RAM). Examples of the program instructions include not only machine codes that
are made by compliers but also computer-executable high level language codes that
may be executed by using an interpreter.

While one or more exemplary embodiments have been described with reference to
the figures and certain exemplary embodiments, it will be understood by those of
ordinary skill in the art that various changes in form and details may be made therein

without departing from the spirit and scope as defined by the following claims.
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Claims
An image display method comprising:
displaying, on a display, an item list that includes items and a cursor
that indicates a location of a user input on the display;
detecting the user input for moving the cursor; and
moving the cursor in response to the detected user input and changing
properties of an item among the items according to an overlapping
extent of a first virtual area that is set with respect to the cursor and a
second virtual area that is set with respect to the item.
The image display method of claim 1, wherein the changing of the
properties of the item comprises gradually changing the properties of
the item according to the overlapping extent of the first virtual area that
is set with respect to the cursor and the second virtual area that is set
with respect to the item from among the plurality of items.
The image display method of claim 1, wherein the first virtual area is
determined based on respective sizes of virtual areas that are set with
respect to the items.
The image display method of claim 1, wherein the second virtual area
is determined based on a size of the item.
The image display method of claim 1, wherein the first and second
virtual areas are circular or oval-shaped.
The image display method of claim 1, wherein the changing of the
properties of the item comprises at least one selected from:
changing a size of the item;
increasing a size of content displayed on the item;
decreasing the size of the content displayed on the item; and
changing an opacity of the content displayed on the item.
The image display method of claim 1, wherein the changing of the
properties of the item comprises:
maximizing content displayed on the item when the cursor is located at
a center of the item; and
gradually decreasing a size of the content as the cursor is moved away
from the center of the item.
The image display method of claim 1, wherein the changing of the
properties of the item comprises:
maximizing a size of first content displayed on a first item among the

items when the cursor is located at a center of the first item;
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gradually decreasing the size of the first content and gradually in-
creasing a size of second content displayed on a second item among the
items, the second item being adjacent to the first item, as the cursor is
moved from the center of the first item to a center of the second item;
and

maximizing the size of the second content when the cursor is located at
the center of the second item.

An image display apparatus comprising:

a sensor configured to communicate with a display configured to
display an item list that includes items and a cursor that indicates a
location of a user input, and detect the user input for moving the cursor;
and

a controller configured to move the cursor in response to the user input
and change properties of an item among the items according to an
overlapping extent of a first virtual area that is set with respect to the
cursor and a second virtual area that is set with respect to the item.

The image display apparatus of claim 9, wherein the controller is
configured to gradually change the properties of the item according to
the overlapping extent of the first virtual area that is set with respect to
the cursor and the second virtual area that is set with respect to the item
from among the items.

The image display apparatus of claim 9, wherein the first virtual area is
determined based on respective sizes of virtual areas that are set with
respect to the items.

The image display apparatus of claim 9, wherein the first and second
virtual areas are circular or oval-shaped.

The image display apparatus of claim 9, wherein the controller is
configured to perform at least one selected from changing a size of the
item, increasing a size of content displayed on the item, decreasing the
size of the content displayed on the item, and changing an opacity of
the content displayed on the item.

The image display apparatus of claim 9, wherein the controller is
configured to maximize content displayed on the item when the cursor
is located at a center of the item, and gradually decrease a size of the
content as the cursor is moved away from the center of the item.

The image display apparatus of claim 9, wherein the controller is
configured to maximize a size of first content displayed on a first item

among the items when the cursor is located at a center of the first item,
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gradually decrease the size of the first content and gradually increase a
size of second content displayed on a second item that is adjacent to the
first item as the cursor is moved from the center of the first item to a
center of the second item, and maximize the size of the second content

when the cursor is located at the center of the second item.
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