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Description

Title of Invention: IMAGE DISPLLAY APPARATUS AND

METHOD
Technical Field

Apparatuses and methods consistent with exemplary embodiments relate to an image
display apparatus and an image display method, and more particularly, to an image
display apparatus and an image display method, in which attributes of a highlighted
item and items adjacent to the highlighted item in an item list including a plurality of

items may be changed and displayed.
Background Art

An image display apparatus is an apparatus having a function of displaying an image
that may be viewed by a user. A user may view broadcasting through an image display
apparatus. An image display apparatus displays, on a display, broadcasting selected by
a user from broadcast signals transmitted by a broadcasting station. Globally,
broadcasting is switching from analog broadcasting to digital broadcasting.

Digital broadcasting denotes broadcasting in which digital image and audio signals
are transmitted. Digital broadcasting is more robust to external noises than analog
broadcasting, thereby having a low data loss, being advantageous for error correction,
and providing a clear screen having high resolution. In addition, digital broadcasting
enables bidirectional services, unlike analog broadcasting.

Recently, smart televisions are being provided to provide a variety of content in
addition to a digital broadcasting function. Instead of being manually operated
according to selection by users, smart televisions are meant to analyze and provide

what users desire without manipulation from users.
Disclosure of Invention

Solution to Problem

One or more exemplary embodiments provide an image display apparatus and an
image display method, in which attributes of items are continuously changed and
displayed according to a positional relation between a cursor and each item included in

an item list.

Advantageous Effects of Invention

According to an exemplary embodiment, a user’s cognitive fatigue may be reduced
because attributes of items included in an item list according to a position of a cursor
are continuously changed.

According to an exemplary embodiment, an accuracy of selection of an item may

increase when the item included in the item list is selected using a cursor.
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According to an exemplary embodiment, a user may be provided with various
feelings by variously modifying a graph that shows a relationship between a first
parameter and an item attribute.

Brief Description of Drawings

The above and/or other aspects will be more apparent by describing exemplary em-
bodiments, with reference to the accompanying drawings, in which:

FIG. 1 is a diagram showing an image display apparatus and a control apparatus,
according to an exemplary embodiment;

FIG. 2 is a block diagram showing a configuration of an image display apparatus,
according to an exemplary embodiment;

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

FIG. 4 is a diagram showing a software configuration stored in a storage of FIG. 3;

FIG. 5 is a block diagram showing a configuration of a control apparatus, according
to an exemplary embodiment;

FIG. 6 is a diagram showing a pointing mode and a four-direction mode of an image
display apparatus, according to an exemplary embodiment;

FIGS. 7A, 7B, and 7C are diagrams showing a gap between a highlighted item and
an item adjacent to the highlighted item being changed with movement of a cursor,
according to an exemplary embodiment;

FIGS. 8A, 8B, and 8C are diagrams showing opacity of an image displayed in a
highlighted item and an item adjacent to the highlighted item being changed with
movement of a cursor, according to an exemplary embodiment;

FIGS. 9A, 9B, and 9C are diagrams showing an attribute of an item being changed
when a cursor is moved from a region in which an item list is not displayed to a region
in which the item list is displayed, according to an exemplary embodiment;

FIG. 10 is a diagram showing an attribute of an item being changed when a pointing
mode is switched to a four-direction mode, according to an exemplary embodiment;

FIGS. 11A and 11B are diagrams showing an image display apparatus operating in a
four-direction mode, according to an exemplary embodiment; and

FIG. 12 is a flowchart showing an image display method, according to an exemplary
embodiment.

Best Mode for Carrying out the Invention

One or more exemplary embodiments address at least the above problems and/or dis-
advantages and other disadvantages not described above. Also, one or more exemplary
embodiments are not required to overcome the disadvantages described above, and

may not overcome any of the problems described above.
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One or more exemplary embodiments provide an image display apparatus and an
image display method, in which attributes of items are continuously changed and
displayed according to a positional relation between a cursor and each item included in
an item list.

According to an aspect of an exemplary embodiment, an image display method
includes displaying an item list including items, and a cursor indicating a position of a
user input for moving the cursor. The image display method further includes sensing
the user input, moving the cursor based on the user input, and changing a gap between
a first item and a second item adjacent to the first item, among the items, based on a
positional relationship between the cursor and the first item.

The changing may include continuously changing the gap between the first item and
the second item based on a distance between the first item and the cursor.

The changing may include changing the gap between the first item on which the
cursor is positioned and the second item.

The changing may include changing the gap between the first item and the second
item to a maximum gap in response to the cursor being positioned on a central line of
the first item, and continuously decreasing the gap between the first item and the
second item as the cursor is moved from the central line.

The changing may include changing a first gap between the first item and the second
item to a maximum gap, and changing a second gap between the first item and a third
item adjacent to the first item, among the items, to the maximum gap, in response to
the cursor being positioned on a central line of the first item. The changing may further
include continuously decreasing the first gap, and maintaining the second gap, as the
cursor is moved from the central line of the first item to a central line of the third item.
The changing may further include changing the first gap to a minimum gap in response
to the cursor being positioned on the central line of the third item.

The changing may include setting a third gap between the second item and a fourth
item adjacent to the third item, among the items, to the minimum gap in response to the
cursor being positioned on the central line of the first item. The changing may further
include continuously increasing the third gap as the cursor is moved from the central
line of the first item to the central line of the third item, and changing the third gap to
the maximum gap in response to the cursor being positioned on the central line of the
third item.

The image display method may further include changing opacity of an image of the
first item based on the positional relationship between the cursor and the first item.

The changing the opacity may include changing opacity of a first image of the first
item to a maximum value in response to the cursor being positioned on a central line of

the first item, and continuously decreasing the opacity of the first image as the cursor is
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moved from the central line.

[32] The changing the opacity may include changing opacity of a second image of the
first item to a minimum value in response to the cursor being positioned on the central
line, and continuously increasing the opacity of the second image as the cursor is
moved from the central line.

[33] The changing the opacity may include changing opacity of a first image of the first
item to a maximum value, and changing opacity of a second image of the first item to a
minimum value, in response to the cursor being positioned on a central line of the first
item. The changing the opacity may further include continuously decreasing the
opacity of the first image, and continuously increasing the opacity of the second image,
as the cursor is moved from the central line of the first item to a central line of the
second item. The changing the opacity may further include changing the opacity of the
first image to the minimum value, and changing the opacity of the second image to the
maximum value, in response to the cursor being positioned on the central line of the
second item.

[34] The changing the opacity may include changing opacity of a third image of the
second item to the minimum value, and changing opacity of a fourth image of the
second item to the maximum value, in response to the cursor being positioned on the
central line of the first item. The changing the opacity may further include con-
tinuously increasing the opacity of the third image, and continuously decreasing the
opacity of the fourth image, as the cursor is moved from the central line of the first
item to the central line of the second item. The changing the opacity may further
include changing the opacity of the third image to the maximum value, and changing
the opacity of the fourth image to the minimum value, in response to the cursor being
positioned on the central line of the second item.

[35] The image display method may further include sensing an input for entering a
pointing mode, and displaying the cursor based on the input.

[36] The image display method may further include sensing an infrared (IR) signal,
preventing the display of the cursor, highlighting the first item, and changing an
attribute of the first item from a first value to a second value, based on the IR signal,
sensing another user input for moving the highlight, and highlighting the second item,
changing an attribute of the second item from the first value to the second value, and
changing the attribute of the first item from the second value back to the first value,
based on a direction of the other user input.

[37] According to an aspect of an exemplary embodiment, an image display apparatus
includes a display configured to display an item list including items, and a cursor in-
dicating a position of a user input for moving the cursor. The image display apparatus

further includes a sensor configured to sense the user input, and a controller configured
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to control the display to move the cursor based on the user input, and change a gap
between a first item and a second item adjacent to the first item, among the items,
based on a positional relationship between the cursor and the first item.

The controller may be further configured to control the display to continuously
change the gap between the first item and the second item based on a distance between
the first item and the cursor.

The controller may be further configured to control the display to change the gap
between the first item on which the cursor is positioned and the second item.

The controller may be further configured to control the display to change the gap
between the first item and the second item to a maximum gap in response to the cursor
being positioned on a central line of the first item, and continuously decrease the gap
between the first item and the second item as the cursor is moved from the central line.

The controller may be further configured to control the display to change a first gap
between the first item and the second item to a maximum gap, and change a second
gap between the first item and a third item adjacent to the first item, among the items,
to the maximum gap, in response to the cursor being positioned on a central line of the
first item, continuously decrease the first gap, and maintain the second gap, as the
cursor is moved from the central line of the first item to a central line of the third item,
and change the first gap to a minimum gap in response to the cursor being positioned
on the central line of the third item.

The controller may be further configured to control the display to set a third gap
between the second item and a fourth item adjacent to the third item, among the items,
to the minimum gap in response to the cursor being positioned on the central line of the
first item, continuously increase the third gap as the cursor is moved from the central
line of the first item to the central line of the third item, and change the third gap to the
maximum gap in response to the cursor being positioned on the central line of the third
item.

The controller may be further configured to control the display to change opacity of
an image of the first item based on the positional relationship between the cursor and
the first item.

The controller may be further configured to control the display to change opacity of a
first image of the first item to a maximum value in response to the cursor being po-
sitioned on a central line of the first item, and continuously decrease the opacity of the
first image as the cursor is moved from the central line.

The controller may be further configured to control the display to change opacity of a
second image of the first item to a minimum value in response to the cursor being po-
sitioned on the central line, and continuously increase the opacity of the second image

as the cursor is moved from the central line.
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The controller may be further configured to control the display to change opacity of a
first image of the first item to a maximum value, and change opacity of a second image
of the first item to a minimum value, in response to the cursor being positioned on a
central line of the first item, continuously decrease the opacity of the first image, and
continuously increase the opacity of the second image, as the cursor is moved from the
central line of the first item to a central line of the second item, and change the opacity
of the first image to the minimum value, and change the opacity of the second image to
the maximum value, in response to the cursor being positioned on the central line of
the second item.

The controller may be further configured to control the display to change opacity of a
third image of the second item to the minimum value, and change opacity of a fourth
image of the second item to the maximum value, in response to the cursor being po-
sitioned on the central line of the first item, continuously increase the opacity of the
third image, and continuously decrease the opacity of the fourth image, as the cursor is
moved from the central line of the first item to the central line of the second item, and
change the opacity of the third image to the maximum value, and change the opacity of
the fourth image to the minimum value, in response to the cursor being positioned on
the central line of the second item.

The sensor may be further configured to sense an input for entering a pointing mode,
and the controller may be further configured to control the display to display the cursor
based on the input.

The sensor may be further configured to sense an infrared (IR) signal, the controller
may be further configured to control the display to prevent the display of the cursor,
highlight the first item, and change an attribute of the first item from a first value to a
second value, based on the IR signal, the sensor may be further configured to sense
another user input for moving the highlight, and the controller may be further
configured to control the display to highlight the second item, change an attribute of
the second item from the first value to the second value, and change the attribute of the
first item from the second value back to the first value, based on a direction of the
other user input.

The controller may be further configured to control the display to continuously
increase a first gap between the first item and the second item and a second gap
between the first item and a third item adjacent to the first item, among the items, in
response to the cursor being positioned in an activation region of the display and as the
cursor is moved to a central line of the first item, and change the first gap to a
maximum gap, and change the second gap to the maximum gap, in response to the
cursor being positioned on the central line.

The controller may be further configured to control the display to continuously
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decrease opacity of a first image of the first item, and continuously increase opacity of
a second image of the first item, in response to the cursor being positioned in an ac-
tivation region of the display and as the cursor is moved to a central line of the first
item, and change the opacity of the first image to a minimum value, and change the
opacity of the second image to a maximum value, in response to the cursor being po-

sitioned on the central line.
According to an aspect of an exemplary embodiment, an image display apparatus

includes a display configured to display an item list including items, and a cursor in-
dicating a position of a user input for moving the cursor, a sensor configured to sense
the user input, and a controller configured to control the display to move the cursor
based on the user input, and change opacity of an image of an item among the items
based on the positional relationship between the cursor and the item.

The controller may be further configured to control the display to change the opacity
of the image to a maximum value in response to the cursor being positioned on a
central line of the item, and continuously decrease the opacity of the image as the
cursor is moved from the central line.

Mode for the Invention

Exemplary embodiments are described in greater detail below with reference to the
accompanying drawings.

In the following description, like drawing reference numerals are used for like
elements, even in different drawings. The matters defined in the description, such as
detailed construction and elements, are provided to assist in a comprehensive under-
standing of the exemplary embodiments. However, it is apparent that the exemplary
embodiments can be practiced without those specifically defined matters. Also, well-
known functions or constructions are not described in detail because they would
obscure the description with unnecessary detail.

It will be 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 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.

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

As shown in FIG. 1, the images display apparatus 100 may be a TV, which is an
example, and may be implemented as an electronic device including a display 120 of

FIG. 2. For example, the image display apparatus 100 may be implemented as one of
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various electronic devices such as a smart phone, a tablet PC, a digital camera, a
camcorder, a laptop computer, a desk top, an e-book terminal, a digital broadcasting
terminal, a personal digital assistant (PDA), a portable multimedia player (PMP), a
navigation device, an MP3 player, a wearable device, etc. Exemplary embodiments
may be easily implemented in a display device having a large display 120 such as a
TV, but are not limited thereto. In addition, the image display apparatus 100 may be
stationary or mobile and may be a digital broadcasting receiver capable of receiving
digital broadcasting.

The image display apparatus 100 may be implemented as a curved display apparatus
that is a screen with a curvature and a flexible display apparatus having an adjustable
curvature, in addition to a flat display apparatus. An output resolution of the image
display apparatus 100 may include, for example, a high definition (HD), full HD, ultra
HD, or higher resolution.

The control apparatus 200 may be implemented as various types of apparatuses for
controlling the image display apparatus 100 such as a remote controller or cell phone.
In addition, the control apparatus 200 may control the image display apparatus 100

through short range communication such as infrared (IR) or Bluetooth. The control
apparatus 200 may control a function of the image display apparatus 100 using at least
one of a key (including a button), a touchpad, a microphone capable of receiving a
user’s voice, and a sensor capable of recognizing a motion of the control apparatus
200.

The control apparatus 200 includes a power on/off button for powering the image
display apparatus 100 on or off. The control apparatus 200 may also change a channel
on, adjust volume of, select a terrestrial broadcast/cable broadcast/satellite broadcast
on, or set a configuration of the image display apparatus 100 according to a user input.

In addition, the control apparatus 200 may be a pointing device. For example, the
control apparatus 200 may operate as a pointing device when a predetermined key
input is received.

The image display apparatus 100 may be controlled by a user input of moving the
control apparatus 200 up, down, left, or right or tilting the control apparatus 200 in any
direction. Information regarding movement of the control apparatus 200 that is sensed
through a sensor of the control apparatus 200 may be transmitted to the image display
apparatus 100. The image display apparatus 100 may calculate coordinates of the
cursor on the display from the information regarding the movement of the control
apparatus 200 and move the cursor in accordance with the calculated coordinates.
Thus, the cursor may be moved on the display of the image display apparatus 100, or
various displayed menus may be activated.

Alternatively, on a condition that the control apparatus 200 includes a touch pad, the
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cursor may be moved on the display of the image display apparatus 100, or various
displayed menus are selectively activated according to a displacement of a subject such
as a user’s finger that moves on the touch pad.

The term “user” used herein denotes a person who uses the control apparatus 200 to
control a function or operation of the image display apparatus 100 and may include a
viewer, a manager, or an installation engineer.

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

In addition, in response to an input of the control apparatus 200, the image display
apparatus 100 according to an exemplary embodiment moves the cursor and con-
tinuously changes an attribute of at least one item among a plurality of items according
to a positional relationship between the cursor and the item.

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

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

The display 120 converts an image signal, a data signal, an on-screen display (OSD)
signal, a control signal or the like, which is processed by the controller 110, into a
driving signal. The display 120 may be implemented as a plasma display panel (PDP),
a liquid crystal display (LCD), an organic light emitting diode (OLED), or a flexible
display and may also be implemented as a three-dimensional (3D) display. In addition,
the display 120 may be configured as a touch screen and thus used as an input device
as well as an output device.

The display 120 according to an exemplary embodiment may display an item list
including a plurality of items. In addition, the display 120 may display a cursor in-
dicating a position of a user input on the display 120.

The sensor 130 according to an exemplary embodiment may sense the user input and
deliver the sensed signal to the controller 110. In addition, the sensor 130 may sense a
user input, such as a power on/off, a channel selection, a channel up/down, or a screen
setting, from the control apparatus 200. The sensor 130 according to an exemplary em-
bodiment may sense a user input for moving the cursor displayed on the display 120.
In addition, the sensor 130 according to an exemplary embodiment may sense an input
for entering a pointing mode. For example, the sensor 130 may sense an input of
touching a touch region or an input of pressing a predetermined button of the user
input interface of the control apparatus 200.

The controller 110 according to an exemplary embodiment may process an image
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signal and input the processed image signal to the display 120. Thus, an image to the
image signal may be displayed on the display 120. In addition, the controller 110 may
control the image display apparatus 100a by a user command sensed through the
sensor 130 or an internal program.

For example, according to an exemplary embodiment, the controller 110 may move
the cursor displayed on the display 120 in accordance with the sensed user input. In
addition, the controller 110 may change a gap between items on the basis of a po-
sitional relationship between the cursor and each item according to an exemplary em-
bodiment.

The controller 110 may continuously change a gap between one item and an item
adjacent to the item according to a distance between the item and the cursor.

When the cursor is positioned on a central line of the item, the controller 110 changes
the gap between the item and the adjacent item to a maximum gap. As the cursor is
moved far from the central line of the item, the controller 110 may continuously
decrease the gap between the item and the adjacent item.

When the cursor is positioned on a central line of a first item, the controller 110 may
change a first gap between the first item and a second item adjacent to the first item
and a second gap between the first item and a third item adjacent to the first item to a
maximum gap. As the cursor is moved from the central line of the first item to a central
line of the second item, the controller 110 may continuously decrease the second gap
while maintaining the first gap. When the cursor is positioned on the central line of the
second item, the controller 110 may change the second gap to a minimum gap.

When the cursor is positioned on the central line of the first item, the controller 110
may change a third gap between the second item and a fourth item adjacent to the
second item. As the cursor is moved from the central line of the first item to a central
line of the second item, the controller 110 may continuously increase the third gap.
When the cursor is positioned on the central line of the second item, the controller 110
may change the third gap to a maximum gap.

The controller 110 may change opacity of an image of the item on the basis of a po-
sitional relationship between the item and the cursor. When the cursor is positioned on
a central line of the item, the controller 110 may change opacity of a first image of the
item to a maximum value. As the cursor is moved far from the central line, the
controller 110 may continuously decrease the opacity of the first image.

When the cursor is positioned on a central line of the item, the controller 110 may
change opacity of a second image of the item to a minimum value. As the cursor is
moved far from the central line, the controller 110 may continuously increase the
opacity of the second image.

When the cursor is positioned on a central line of the first item among the plurality of
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items, the controller 110 may change the opacity of the first image of the first item to a
maximum value and may change the opacity of the second image of the first item to a
minimum value. As the cursor is moved from the central line of the first item to the
central line of the second item adjacent to the first item, the controller 110 may con-
tinuously decrease the opacity of the first image and continuously increase the opacity
of the second image. When the cursor is positioned on the central line of the second
item, the controller 110 may change the opacity of the first image to a minimum value
and may change the opacity of the second image to a maximum value.

When the cursor is positioned on the central line of the first item, the controller 110
may change opacity of a third image of the second item adjacent to the first item and
may change opacity of a fourth image of the second item to a maximum value. As the
cursor is moved from the central line of the first item to the central line of the second
item, the controller 110 may increase the opacity of the third image and decrease the
opacity of the fourth image. When the cursor is positioned on the central line of the
second item, the controller 110 may change the opacity of the third image to a
maximum value and may change the opacity of the fourth image to a minimum value.

When an input for entering a pointing mode is sensed, the controller 110 may display
the cursor on the display 120 in response to the input.

When an IR signal is sensed during the pointing mode, the controller 110 does not
display the cursor, and may highlight the first item among the plurality of items and
change an attribute value from a first value to a second value.

In addition, when a user input for moving the highlight, the controller 110 may
highlight the second item adjacent to the first item, change an attribute value of the
second item from the first value to the second value, and change the attribute value
from the second value back to the first value.

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

Referring to FIG. 3, the image display apparatus 100b according to an exemplary
embodiment further includes a video processor 180, an audio processor 115, an audio
output interface 125, a power supply 160, a tuner 140, a communication interface 150,
an input/output interface 170, and a storage 190 in addition to the controller 110, the
display 120, and the sensor 130.

In description of FIG. 3, repetitive description on the controller 110, the display 120,
and the sensor 130 described in FIG. 2 will be omitted.

The video processor 180 processes video data received by the image display
apparatus 100b. The video processor 180 may perform various image processing op-

erations, such as decoding, scaling, noise filtering, frame rate conversion, and
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resolution conversion, on the video data.

The display 120 displays a video included in a broadcast signal received through the
tuner 140 by control of the controller 110. In addition, the display 120 may display
content that is input through the communication interface 150 or the input/output
interface 170. The display 120 may output an image stored in the storage 190 by
control of the controller 110. In addition, the display 120 may display a voice user
interface (U]) (e.g., including a voice command guide) for performing a voice
recognition task corresponding to voice recognition or a motion UI (e.g., including a
user motion guide for motion recognition) for performing a motion recognition task
corresponding to motion recognition.

The audio processor 115 processes audio data. The audio processor 115 may perform
various processing operations, such as decoding, amplification, and noise filtering, on
the audio data. The audio processor 115 may include a plurality of audio processing
modules to process audios corresponding to a plurality of pieces of content.

The audio output interface 125 outputs an audio included in a broadcast signal
received through the tuner 140 by control of the controller 110. The audio output
interface 125 may output an audio (e.g., a voice or sound) that is input through the
communication interface 150 or the input/output interface 170. In addition, the audio
output interface 125 may output an audio stored in the storage 190 by control of the
controller 110. The audio output interface 125 may include at least one of a speaker
126, a headphone output terminal 127, and a Sony/Philips digital interface (S/PDIF)
output terminal 128. The audio output interface 125 may include a combination of the
speaker 126, the headphone output terminal 127, and the S/PDIF output terminal 128.

The power supply 130 supplies power that is input from an external power source to
elements inside the image display apparatus 100b by control of the controller 110. In
addition, the power supply 130 may supply the internal elements with power that is
output from one or more batteries positioned inside the image display apparatus 100b
by control of the controller 110.

The tuner 140 may conduct amplification, mixing, or resonance on a broadcast signal
received by cable or wirelessly to tune and select only a frequency of a channel to be
received by the display apparatus 100 among many radio wave components. The
broadcast signal includes an audio, a video, and addition information (e.g., electronic
program guide (EPG)).

The tuner 140 may receive a broadcast signal in a frequency band corresponding to a
channel number (e.g., cable broadcasting No. 506) in response to a user input (e.g., a
control signal including a channel number input, a channel up/down input, and a
channel input on an EPG screen, which is received from the control apparatus 200).

The tuner 140 may receive a broadcast signal from various sources, such as terrestrial
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broadcasting, cable broadcasting, satellite broadcasting, and Internet broadcasting. The
tuner 140 may also receive a broadcast signal from a source such as an analog
broadcasting or digital broadcasting source. The broadcast signal received through the
tuner 140 may be decoded (e.g., audio-decoded, video-decoded, or additional-in-
formation-decoded) into an audio, a video, and/or additional information. The decoded
audio, video, and/or additional information may be stored in the storage 190 by control
of the controller 110.

The number of tuners 140 of the image display apparatus 100b may be one or more.
The tuner 140 may be implemented in one body with the image display apparatus 100b
or may implemented as a separate device (e.g., a set-top box, a tuner connected to the
input/output interface 170, etc.) having a tuner, which is electrically connected with the
image display apparatus 100b.

The communication interface 150 may connect the image display apparatus 100b
with an external device (e.g., an audio device) by control of the controller 110. The
controller may transmit/receive content to/from an external device connected through
the communication interface 150 and may download, or perform web browsing on, an
application from the external apparatus. The communication interface 150 may include
one of a wireless LAN (WLAN) 151, Bluetooth 152, and wired Ethernet 153 in ac-
cordance with the performance and the structure of the display apparatus 100. In
addition, the communication interface 150 may include a combination of the WLAN
151, Bluetooth 152, and wired Ethernet 153. The communication interface 150 may
receive a control signal of the control apparatus 200 by control of the controller 110.
The control signal may be implemented as a Bluetooth type signal, RF type signal, or
WiFi type signal.

For example, the communication interface 150 may receive a signal corresponding to
a Bluetooth type user input (e.g., a touch, press, touch gesture, voice, or motion) from
the control apparatus 200 through communication using Bluetooth 152. The commu-
nication interface 150 may further include short range communication (e.g., near field
communication (NFC) and Bluetooth low energy (BLE) in addition to Bluetooth.

The sensor 130 senses a user’s voice, image, or interaction.

A microphone 131 receives a voice uttered by a user. The microphone 313 may
convert the received voice into an electrical signal and output the electrical signal to
the controller 110. The user’s voice may include, for example, a voice corresponding
to a menu or function of the image display apparatus 100b. A recognition range of the
microphone 131 may be recommended as a distance of 4 meters or less from the mi-
crophone 131 to the user’s position and may vary depending on a level of the user’s
voice and surrounding environments (e.g., a speaker sound or ambient noise).

According to an exemplary embodiment, the microphone 131 may receive the voice
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uttered by the user and output the received voice data to the controller 110 such that
the controller 110 may use the voice data to identify an identity of the user who
watches the image display apparatus 100b.

The microphone 131 may be implemented in one body with or separately from the
image display apparatus 100b. The separate microphone 131 may be electrically
connected with the image display apparatus 100b through the communication interface
150 or input/output interface 170.

It will be readily understood by those skilled in the art that the microphone 131 may
be excluded according to the performance and the structure of the image display
apparatus 100b.

A camera 132 receives an image (e.g., consecutive frames) corresponding to the
user’s motion including a gesture in a camera recognition range. For example, the
recognition range of the camera 132 may be a distance of about 0.1 meters to about 5
meters from the camera to the user. For example, the user’s motion may include a body
part of a user, such as the face, hand, fist, or finger of the user, or a motion of the body
part of the user. The camera 132 may convert the received image into an electrical
signal and output the electrical signal to the controller 110 by control of the controller
110.

According to an exemplary embodiment, the camera 132 may capture the face of the
user and output the captured face image to the controller 110 such that the controller
110 may use the face image to identify an identity of the user who watches the image
display apparatus 100b.

The controller 110 may use the received motion recognition result to select a menu
displayed on the image display apparatus 100b or perform control corresponding to the
motion recognition result. For example, the control may include channel adjustment,
volume adjustment, and cursor movement.

The camera 132 may include a lens and an image sensor. The camera 132 may use a
plurality of lenses and image processing to support optical zoom or digital zoom. The
recognition range of the camera 132 may be set variously depending on a camera angle
and an ambient environment condition. When the camera 132 includes a plurality of
cameras, the camera 132 uses the plurality of cameras to receive a three-dimensional
(3D) still image or 3D motion.

The camera 132 may be implemented in one body with or separately from the image
display apparatus 100b. A separate device including the separate camera 132 may be
electrically connected with the image display apparatus 100b through the commu-
nication interface 150 or input/output interface 170.

It will be readily understood by those skilled in the art that the camera 132 may be

excluded according to the performance and the structure of the image display apparatus
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100b.

The light receiver 133 receives an optical signal (including a control signal) received
from the external control apparatus 200 through an optical window of a bezel of the
display 120. The light receiver 133 may receive an optical signal corresponding to a
user input (e.g., a touch, press, touch gesture, voice, or motion) from the control
apparatus 200. The control signal may be extracted from the received optical signal by
control of the controller 110.

The input/output interface 170 receives a video (e.g., a moving picture), an audio
(e.g., a sound or music), and additional information (e.g., EPG) from the outside of the
image display apparatus 100b by control of the controller 110. The input/output
interface 170 may include one of a high-definition multimedia interface (HDMI) port
171, a component jack 172, a PC port 173, and a USB port 174. The input/output
interface 170 may include a combination of the HDMI port 171, the component jack
172, the PC port 173, and the USB port 174.

It will be readily understood by those skilled in the art that a configuration and an
operation of the input/output interface 170 may be implemented in various ways
according to an exemplary embodiment.

The controller 110 functions to control an overall operation of the image display
apparatus 100b and a signal flow between the internal elements of the image display
apparatus 100b and process data. When there is a user’s input, or a predetermined
stored condition is satisfied, the controller 110 may execute an operating system (OS)
and various applications that are stored in the storage 190.

The controller 110 may include a random access memory (RAM) 181 that stores a
signal or data received from the outside of the image display apparatus 100b or is used
as storage regions corresponding to various tasks performed by the image display
apparatus 100b, a read only memory (ROM) 182 that stores a control program for con-
trolling the image display apparatus 100b, and a processor 183.

The processor 183 may include a graphic processor (GPU) for performing graphical
processing corresponding to a video. The processor 183 may be implemented as a
system on chip (SoC) including a core and the GPU. The processor 183 may include a
single core, a dual core, a triple core, a quad core, and multiple cores thereof.

In addition, 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 uses a calculator and a renderer to generate a screen
including various objects such as an icon, image, text, or the like. The calculator uses
the user input sensed through the sensor 130 to calculate attribute values, such as co-

ordinates, forms, sizes, and colors in which the objects are displayed, according to a
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layout of the screen. The renderer generates a screen having various layouts including
the objects on the basis of the attribute values calculated by the calculator. The screen
generated by the renderer is displayed within a display region of the display 120.

First to n-th interfaces 185-1 to 185-n are connected with the above-described
various types of elements. One of the interfaces may be a network interface connected
with an external device through 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 interconnected through an internal bus
186.

The term “controller of image display apparatus” used herein includes the processor
183, the ROM 182, and the RAM 181.

The storage 190 may store various types of data, programs, or applications for
driving and controlling the image display apparatus 100b by control of the controller
110. The storage 190 may store input/output signals or data corresponding to the
driving of the video processor 180, the display 120, the audio processor 115, the audio
output interface 125, the power supply 160, the tuner 140, the communication interface
150, the sensor 130, and the input/output interface 170. The storage 190 may store
control programs for controlling the image display apparatus 100b and the controller
110, an application initially provided by a manufacturer or downloaded from the
outside, a graphical user interface (GUI) associated with the application, an object
(e.g., an image text, icon, or button) for providing the GUI, user information,
documents, databases, or relevant data.

In an exemplary embodiment, the term “storage” includes the storage 190, the ROM
182 or RAM 181 of the controller 110, or a memory card (e.g., a micro SD card or
USB memory) mounted on the image display apparatus 100b. In addition, the storage
190 may include a nonvolatile memory, a volatile memory, a hard disk drive (HDD),
and a solid state drive (SSD).

The storage 190 may include a broadcast receiving module, a channel control
module, a volume control module, a communication control module, a voice
recognition module, a motion recognition module, a light receiving 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), a voice database (DB), or a motion DB. The modules
and DBs of the storage 190 may be implemented in the form of software for the image
display apparatus 100b to perform a broadcast reception control function, a channel
control function, a volume control function, a communication control function, a voice
recognition function, a motion recognition function, a light reception control function,

a display control function, an audio control function, an external input control function,
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a power control function, or a power control function of an external device wirelessly
connected (e.g., via Bluetooth). The controller 110 may perform each function using
the software stored in the storage 190.

In addition, the image display apparatus 100b having the display 120 may be elec-
trically connected with a separate external device (e.g., a set-top box) having a tuner.
For example, it will be readily understood by those skilled in the art that the image
display apparatus 100b may be implemented as an analog TV, a digital TV,a3D TV, a
smart TV, an LED TV, an OLED TV, a plasma TV, or a monitor, but is not limited
thereto.

The image display apparatus 100b may include a sensor (e.g., an illumination sensor,
a temperature sensor, etc.) that detects an internal or external state of the image display
apparatus 100b.

The block diagram of the image display apparatus 100a or 100b shown in FIG. 2 or 3
is a block diagram for an exemplary embodiment. Elements of the block diagram may
be integrated, added, or omitted according to a specification of the image display
apparatus 100 that is actually implemented. That is, two or more elements may be
combined into one element, or one element may be divided into two or more elements.
In addition, a function performed in each block is intended to describe exemplary em-
bodiments, and its detailed operations or devices do not limit the scope.

FIG. 4 is a diagram showing a software configuration stored in the storage 190 of
FIG. 3.

Referring to FIG. 4, software including 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 may be stored in the storage 190.

The base module 191 denotes a basic module that processes a signal delivered from
hardware included in the image display apparatus 100 and delivers the delivered signal
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 191-1is a
program module that manages databases (DBs) or registries. The processor 183 may
use the storage module 191-1 to access a database in the storage 190 and read various
types of data. The security module 191-2 is a program module that supports certi-
fication, request permission, and secure storage of hardware. The network module
191-3 includes a DNET module, an UPnP module, and so on as a module for
supporting network connection.

The sensing module 192 is a module that collects information from various types of
sensors and analyzes and manages the collected 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, a
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rotation recognition module, a touch recognition module, and a gesture recognition
module, and so on.

The communication module 193 is a module for communicating with the outside.
The communication module 193 includes a messaging module 193-1 such as a
messenger program, a short message service (SMS) & multimedia message service
(MMS) program, or an email programs, and a telephony module 193-2 including a call
information aggregator program module, a voice over Internet protocol (VoIP) module,
and so on.

The presentation module 194 is a module for configuring a display screen. The pre-
sentation module 194 includes a multimedia module 194-1 for replaying and
outputting multimedia content and a UI rendering module 194-2 for performing UI and
graphic processing. The multimedia module 194-1 may include a player module, a
camcorder module, a sound processing module, etc. Thus, the multimedia module
194-1 performs an operation of replaying various types of multimedia content to
generate and replay a screen and a sound. The Ul rendering module 194-2 may include
an image compositor that combines images, a coordinate combination module that
generates and combines coordinates of images to be displayed on the screen, an X11
module that receives various types of event from hardware, and a 2D/3D UI toolkit
that provides a tool for configuring a 2D or 3D type UL

The web browser module 195 denotes a module that performs web browsing to
access a web server. The web browser module 195 may include various modules such
as a web view module that configures a web page, a download agent module that
performs downloading, a bookmark module, and a webkit module.

The service module 196 is a module including various types of applications for
providing various services. In detail, the service module 196 may include an SNS
program, a content replay program, a game program, an e-book program, a calendar
program, a morning call management program, and other widgets.

In FIG. 4, various program modules are shown. However, it will be appreciated that
the various program modules may be partially omitted, modified, or added according
to the type and characteristic of the image display apparatus 100. For example, a
location based module that supports a location based service in cooperation with
hardware such as a global positioning system (GPS) chip.

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

Referring to FIG. 5, the control apparatus 200 includes a wireless communication
interface 220, a user input interface 230, a sensor 240, an output interface 250, a power
supply 260, a storage 270, and a controller 280.

The wireless communication interface 220 may communicate signals with any one of
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the above-described image display apparatuses according to embodiments. The
wireless communication interface 220 includes an RF interface 221 that may com-
municate signals with the image display apparatus 100 according to an RF commu-
nication standard. In addition, the control apparatus 200 includes an IR interface that
may communicate signals with the image display apparatus 100 according to the IR
communication standard.

In this embodiment, the control apparatus 200 transmits a signal containing in-
formation regarding movement of the control apparatus to the image display apparatus
100 through the RF interface 221.

In addition, the control apparatus 200 may receive a signal transmitted by the image
display apparatus 100 through the RF interface 221. The control apparatus 200 may
transmit a command for power on/off, channel change, volume adjustment, or the like
to the image display apparatus 100 through the IR interface 223.

The user input interface 230 may include a keypad, a button, a touch pad, or a touch
screen. A user may manipulate the user input interface 230 to input a command as-
sociated with the image display apparatus 100 to the control apparatus 200. When the
user input interface 230 includes a hard key button, the user may input a command as-
sociated with the image display apparatus 100 to the control apparatus 200 through an
operation of pushing the hard key button. When the user input interface 230 includes a
touch screen, the user may touch a soft key of the touch screen to input a command as-
sociated with the image display apparatus 100 to the control apparatus 200.

For example, the user input interface 230 may include four direction buttons or keys.
The four-direction button or key may be used to control a window, region, application,
or item that is displayed on the display 120. The four direction keys or buttons may be
used to indicate up, down, left, and right movements. It will be understood by those
skilled in the art that the user input interface 230 may include two direction keys or
buttons, instead of the four direction buttons or keys.

In addition, the user input interface 230 may include various types of input in-
terfaces, such as a scroll key or a jog key, which may be manipulated by the user.

The user input interface 230 may include a touch pad. The user input interface 230
according to an exemplary embodiment may receive a user input such as drag, touch,
or flip through the touch pad of the control apparatus 200. The image display apparatus
100 may be controlled according to the type of the received user input (e.g., a direction
in which a drag command is input, or a time at which a touch command is input).

The sensor 240 includes a gyro sensor 241 and an acceleration sensor 243. The gyro
sensor 241 may sense information regarding movement of the control apparatus 200.
As an example, the gyro sensor 241 may sense information regarding an operation of

the control apparatus 200 with respect to x, y, and z axes. The acceleration sensor 243
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may sense information regarding a moving speed of the control apparatus 200. The
sensor may further include a distance measuring sensor and thus may sense a distance
with the image display apparatus 100.

The output interface 250 may output a video or voice signal corresponding to ma-
nipulation of the user input interface 230 or corresponding to a signal received from
the image display apparatus 100. Through the output interface 250, the user may
determine whether to adjust the user input interface 230 or whether to control the
image display apparatus 100.

As an example, the output interface 250 may include an LED 251, a vibrator 253, a
speaker 255, and a display 257. When a signal is communicated with the image display
apparatus 100 by manipulating the user input interface 230 or through the wireless
communication interface 220, the LED 251 is lit up, the vibrator 253 generates
vibration, the speaker 255 outputs a sound, and/or the display 257 outputs an image.

The power supply 260 supplies power to the control apparatus 200. When the control
apparatus 200 has not moved for a period of time, the power supply 260 may stop
supplying power, thus reducing power dissipation. The power supply 260 may resume
the power supply when a key included in the control apparatus 200 is manipulated.

The storage 270 may store various types of programs and application data in control
or operation of the control apparatus 200.

The controller 280 controls an overall operation associated with the control of the
control apparatus 200. The controller 280 may transmit a signal corresponding to ma-
nipulation of a key of the user input interface 230 or a signal corresponding to
movement of the control apparatus 200 sensed by the sensor 240 to the image display
apparatus 100 through the wireless communication interface 220.

The image display apparatus 100 may include a coordinate calculator that may
calculate coordinates of the cursor corresponding to an operation of the control
apparatus 200.

The coordinate calculator may correct a hand tremble or error from a signal corre-
sponding to a sensed operation of the control apparatus 200 to calculate coordinates (X,
y) of the cursor to be displayed on the display 120.

In addition, a transmission signal of the control apparatus 200 that is sensed through
the sensor 130 is transmitted to the controller 110 of the image display apparatus 100.
The controller 110 may determine information regarding the operation and key ma-
nipulation of the control apparatus 200 on the basis of the signal transmitted by the
control apparatus 200 and may control the image display apparatus 100 according to a
result of the determination.

As another example, the control apparatus 200 may calculate coordinates of the

cursor corresponding to the operation and transmit the calculated coordinates to the
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image display apparatus 100. In this case, the image display apparatus 100 may
transmit information regarding the coordinates of the cursor, which is received without
a separate operation of correcting a hand tremble or error, to the controller 110.

FIG. 6 is a diagram showing a pointing mode and a four-direction mode of the image
display apparatus 100, according to an exemplary embodiment.

Referring to portions (a) and (b) of FIG. 6, the display 120 displays an item list 310
including a plurality of items. For example, the display 120 may display a plurality of
items, each of which indicates content. The item indicating content may include an
item indicating video content such as a movie or soap opera, an item indicating audio
content such as music, an item indicating an application, an item indicating a broadcast
channel, and an item indicating history information of content that has been executed
by a user.

The plurality of items may be displayed as images. For example, when the item is an
item indicating content regarding a movie or soap opera, the item may be displayed as
a poster image of the movie or soap opera. When the item is an item indicating audio
content such as music, the item may be displayed as a poster image of an album
including the music. When the item is an item indicating an application, the item may
be displayed as an image that represents the application or an application screen that is
finally executed. When the item is an item indicating a broadcast channel, the item
may be displayed as a screen image that is finally watched by a user or an image that
indicates a currently broadcast program on the channel. When the item is an item in-
dicating history information of content that has been executed by a user, the item may
be displayed as a screen image of the content that is finally executed.

In addition, the display 120 may display an item indicating an interface for
connecting the image display apparatus 100 with an external device or a plurality of
items indicating external devices connected with the image display apparatus. For
example, the item indicating the interface for connecting the image display apparatus
100 with the external device may be an item indicating a port of the image display
apparatus to which the external device is connected. For example, an item indicating
the external device may include an item indicating a high-definition multimedia
interface (HDMI) port, an item indicating a component jack, an item indicating a PC
port, and an item indicating a USB port. In addition, the item indicating the external
device may be an item indicating an external device connected to the interface.

Referring to the portions (a) and (b) of FIG. 6, the display 120 displays the item list
310 including quadrangular items at the bottom of the display 120, and the quadrangle
indicating the items is a rectangle with a width smaller than a height. In addition, the
plurality of items may have the same width or different widths according to the type or

characteristic of content corresponding to each of the plurality of items.
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As shown in the portions (a) and (b) of FIG. 6, the item list 310 has a form in which
the plurality of items is arranged in a traverse direction. When the number of items
included in the item list 310 is a predetermined number, some of the plurality of items
may be displayed on the display 120, and the item list 30 may be scrolled to the left or
right. In addition, when the item list 310 is scrolled to the left or right, items that have
not been displayed may be displayed. The item list 310 may have a form in which the
plurality of items is arranged in a longitudinal direction.

Referring to the portion (a) of FIG. 6, when an input of touching a touch region 235
of the control apparatus 200 is sensed, or when a predetermined button of the user
input interface of the control apparatus 200 is pressed, the control apparatus 200 may
transmit a key to the image display apparatus 100. When a key input is received from
the control apparatus 200, the image display apparatus 100 may operate in a pointing
mode. When the image display apparatus 100 operates in the pointing mode, the image
display apparatus 100 displays a cursor 320 to the display 120, and may receive a
pointing signal from the control apparatus 200 to move the cursor 320.

For example, the image display apparatus 100 may receive information regarding
movement of the control apparatus that is sensed through a sensor of the control
apparatus 200, calculate coordinates of the cursor 320 on the display 120, and move
the cursor 320 in accordance with the calculated coordinates.

Alternatively, on a condition that the control apparatus 200 includes a touch pad, the
image display apparatus 100 may move the cursor 320 on the display 120 according to
a displacement of a subject such as a user’s finger that moves on the touch pad.

In the portion (a) of FIG. 6, the cursor 320 is shown to be a circle, but is not limited
thereto. The cursor 320 may have various shapes and sizes. The shape and size of the
cursor 230 may be set variously on the basis of a user input. The cursor 320 may be
positioned in any one of a plurality of items included in the item list 310. When the
cursor 320 is positioned in any one of the plurality of items, the item may be
highlighted. In this disclosure, the highlighted item may be referred to as a fovea.

On the contrary, as shown in the portion (b) of FIG. 6, when the touch region 235 of
the control apparatus 200 is not touched, or a predetermined button of the control
apparatus 200 is not pressed, the image display apparatus 100 may operation in a four-
direction mode. When the image display apparatus 100 operates in the four-direction
mode, any one of the plurality of items included in the item list may be highlighted.
For example, when the item is highlighted, a quadrangular box is displayed along the
edge of the item, or the width of the item is changed from first width W1 to second
width W2. Alternatively, opacity of an image displayed in the item may be changed.

When the image display apparatus 100 operates in the four-direction mode, the

image display apparatus 100 may receive an input of pressing one of four direction
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keys or buttons of the control apparatus 200 and change the highlighted item in the
item list. For example, when an input of a right direction button is sensed among the
four direction buttons, an item adjacent to the right of the currently highlighted item
may be highlighted. For example, a quadrangular box may be displayed along the edge
of the item adjacent to the right, or the width of the item may be changed.

When the image display apparatus 100 receives an IR signal from the control
apparatus 200 while operating in the pointing mode, the image display apparatus 100
may be switched to the four-direction mode. For example, when the image display
apparatus 100 receives an input of pressing one of the four direction keys or buttons
while operating in the pointing mode, the image display apparatus 100 may be
switched to the four-direction mode. The image display apparatus 100 may not display
the cursor on the display 120, and any one of the plurality of items included in the item
list may be highlighted.

In addition, when the image display apparatus 100 receives a pointing signal form the
control apparatus 200, instead of the IR signal, while operating in the four-direction
mode, the image display apparatus 100 may be switched to the pointing mode.

When the image display apparatus 100 senses a user input of selecting the
highlighted item, the image display apparatus 100 may perform an operation corre-
sponding to the item. For example, on a condition that the highlighted item is an ap-
plication indicating an application, upon sensing the input of selecting the highlighted
item, the image display apparatus 100 may execute the application. In addition, the
display 120 may display an execution screen of the application. In this case, when a
predetermined key input of the control apparatus 200 is sensed, the image display
apparatus 100 may end the operation of the application. For example, when the image
display apparatus 100 sense an input of long-pressing any one of four direction keys of
the control apparatus 200, the image display apparatus 100 may stop displaying the
execution screen of the application and perform control such that a screen including
the item list to be displayed back again.

FIGS. 7A, 7B, and 7C are diagrams showing a gap between a highlighted item and
an item adjacent to the highlighted item being changed with movement of a cursor 420,
according to an exemplary embodiment.

Referring to FIG. 7A, the display 120 displays an item list 410 including quad-
rangular items at the bottom of the display 120. The item list 410 has a form in which
the plurality of items 431 to 435 are arranged in a traverse direction, and the plurality
of items may have the same width. For convenience of description, it is assumed that
the item list includes five items.

The image display apparatus 100 may operate in the pointing mode described in the

portion (a) of FIG. 6. Thus, the display 120 displays the cursor 420 indicating a
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position of a user input, and the controller 110 may move the cursor 420 to the display
120 in accordance with the sensed user input.

When the cursor 420 according to an exemplary embodiment is positioned on a
central line of a first item 431 among items included in an item list 410, the image
display apparatus 100 changes a gap (a first gap gl) between the first item 431 and a
second item 432 adjacent to the first item 431 and a gap (a second gap g2) between the
first item 431 and a third item 433 adjacent to the first item 431 to a maximum gap that
adjacent items may have.

In addition, the image display apparatus 100 changes a gap between the other
adjacent items to a minimum gap (which is a minimum gap which adjacent items may
have). For example, a gap between a fourth item 434 (an item that is not adjacent to the
highlighted item) and the second item is zero. In addition, a gap between a fifth item
435 and the first item 433 is zero.

The image display apparatus 100 may sense a user input of moving the control
apparatus 200 up, down, left, or right or tilting the control apparatus 200. For example,
the image display apparatus 100 may sense a direction and a degree of movement of
the control apparatus 200 and move the cursor 420 on the display 120 according to the
sensed movement. In addition, the image display apparatus 100 may move the cursor
420 on the display 120 in a direction of a touch input that is sensed by the touch panel
of the control apparatus 200.

As shown in FIG. 7B, when a user input of moving the control apparatus 200 right is
sensed, the image display apparatus 100 moves the cursor 420 displayed on the display
120 to the right in accordance with the input interface. In this case, information
regarding movement of the control apparatus 200 that is sensed through a sensor of the
control apparatus 200 may be transmitted to the image display apparatus 100. The
image display apparatus 100 may calculate coordinates of the cursor 420 from the in-
formation regarding the movement of the control apparatus 200 and move the cursor
420 on the display 120 in accordance with the calculated coordinates.

As shown in FIG. 7B, as the cursor 420 is moved to the right (the cursor 420
becomes far from the a central line of the first item 431 and becomes close to the third
item 433 that is positioned to the right of the first item 431), the image display
apparatus 100 gradually decreases the first gap gl between the first item 431 and the
second item 432 and gradually increase a gap (a third gap g3) between the third item
433 and the fifth item 435.

According to an exemplary embodiment, a degree of decrease in the first gap gl
between the first item 431 and the second item 432 may be the same as a degree of
increase in the third gap g3 between the third item 433 and the fifth item 435. In
addition, the second gap g2 between the first item 431 and the third item 433 is
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maintained at a constant width. Thus, a width W3 of the item list 410 is maintained at a
constant width when the cursor 420 is positioned on the central line of the first item
431 (a case shown in FIG. 7A) and when the cursor 420 moves toward the third item
433 (a case shown in FIG. 7B).

In addition, as shown in FIG. 7C, when the cursor 420 is continuously moved to the
right and positioned on a central line of the third item 433, the image display apparatus
100 changes the third gap g3 between the third item 433 and the fifth item 435 to a
maximum gap, and the third gap g3 between the third item 433 and the fifth item 435
is the same as the second gap g2 between the third item 433 and the first item 431.

In addition, the image display apparatus 100 changes the first gap gl between the
first item 431 and the second item 432 to a minimum gap (e.g., zero). Thus, the width
W3 of the item list 410 is maintained at a constant width when the cursor 420 is po-
sitioned on the central line of the first item 431 (a case shown in FIG. 7A) and when
the cursor 420 is positioned on the central line of the third item 433 (a case shown in
FIG. 7C).

FIGS. 8A, 8B, and 8C are diagrams showing opacity of an image displayed in a
highlighted item and an item adjacent to the highlighted item being changed with
movement of a cursor 520, according to an exemplary embodiment.

Referring to FIG. 8A, the display 120 displays an item list 510 including a plurality
of items at the bottom of the display 120. The item list 510 has a form in which the
plurality of items 531 to 535 are arranged in a traverse direction, and each of the
plurality of items may include an item representing content.

The image display apparatus 100 may operate in the pointing mode described in the
portion (a) of FIG. 6. Thus, the display 120 displays the cursor 520 indicating a
position of a user input, and the controller 110 may move the cursor 520 on the display
120 in accordance with the sensed user input.

According to an exemplary embodiment, each of the plurality of items includes a
normal image and a fovea image. For example, a normal image of an item may include
a representative image or a representative text that represents content. A fovea image
of an item may include an image representing a final execution screen, using a
program corresponding to the item. However, exemplary embodiments are not limited
thereto.

According to an exemplary embodiment, when an item is highlighted and a cursor is
positioned on a central line of the item, opacity of a fovea image of the item may have
a maximum value, and opacity of a normal image of the item may have a minimum
value. As the cursor becomes far from the central line of the item, the opacity of the
fovea image may decrease gradually, and the opacity of the fovea image may increase

gradually. In addition, the item may be displayed as an image obtained by combining
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the fovea image and the normal image according to the opacity of the fovea image and
the opacity of the normal image.

For example, referring to FIG. 8A, when the cursor 520 is positioned on a central line
of a first item 531 among the items included in the item list 510, the first item 531 is
displayed as a first image (fovea image). That is, opacity of the first image (fovea
image) of the first item 531 has a maximum value, and opacity of a second image
(normal image) of the first item 531 is zero.

In addition, when the cursor 520 is positioned on the central line of the first item 531,
a second item 532 adjacent to the right of the first item 531 is displayed as a fourth
image (normal image). That is, opacity of the fourth image (normal image) of the
second item 532 has a maximum value, and opacity of a third image (fovea image) of
the second item 532 is zero.

As shown in FIG. 8B, when a user input of moving the control apparatus 200 right is
sensed, the image display apparatus 100 moves the cursor 520 displayed on the display
120 to the right in accordance with the user input.

As shown in FIG. 8B, as the cursor 520 is moved to the right (the cursor 520
becomes far from the a central line of the first item 531 and becomes close to a central
line of the second item 532), the opacity of the first image (fovea image) of the first
item 531 decreases and the opacity of the second image (normal image) of the first
item 531 increases. The first item 531 is displayed as an image obtained by combining
the first image and the second image on the basis of the opacity of the first image and
the opacity of the second image.

In addition, as the cursor 520 is moved to the right, the opacity of the third image
(fovea image) of the second item 532 increases and the opacity of the fourth image
(normal image) of the second item 532 decreases. The second item 532 is displayed as
an image obtained by combining the third image and the fourth image on the basis of
the opacity of the third image and the opacity of the fourth image.

In addition, as shown in FIG. 8C, when the cursor 520 is continuously moved to the
right and positioned on the central line of the second item 532, the opacity of the first
image (fovea image) of the first item 531 is zero, and the opacity of the second image
(normal image) has a maximum value. Thus, the first item 531 is displayed as the
second image (normal image). In addition, the opacity of the third image (fovea image)
of the second item 532 has a maximum value, and the opacity of the fourth image
(normal image) of the second item 532 is zero. Thus, the second item 532 is displayed
as the third image (fovea image).

FIGS. 9A, 9B, and 9C are diagrams showing an attribute of an item being changed
when a cursor 620 is moved from a region in which an item list 610 is not displayed to

a region 650 in which the item list 610 is displayed, according to an exemplary em-
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bodiment.

Referring to FIG. 9A, the display 120 displays the item list 610 in which a plurality
of items are arranged in a transverse direction at the bottom of the display 120. For
example, when the item list in which the plurality of items are arranged in the
transverse direction is displayed, an activation region is defined as the region 650 that
extends a determined distance in a longitudinal direction (a y-axis direction) from a
region in which the item list 610 is displayed. Thus, the activation region 650 may be
defined on the basis of the y-coordinate of the display 120.

In the activation region 650, the image display apparatus 100 sets an item list region
in which the item list 610 is displayed as a first region 651, and sets a region in which
the item list 610 is not displayed as a second region 652. In addition, the image display
apparatus 100 sets a remaining region other than the activation region 650 as a deac-
tivation region.

On the contrary, when an item list in which the plurality of items are arranged in a
longitudinal direction is displayed, the activation region may be set on the basis of the
x-coordinate of the display and may be defined as a region that extends a prede-
termined distance in a transverse direction (a x-axis direction) from the item list region.

When the cursor 620 is moved from the deactivation region to the activation region
along the central line of a first item 631 included in the item list 610, the image display
apparatus 100 according to an exemplary embodiment may change a gap between the
first item and an item adjacent to the first item and opacity of an image displayed in the
first item.

Referring to FIG. 9A, when the cursor 620 is positioned in the deactivation region,
attributes of the plurality of items included in the item list 610 are not changed. That is,
a gap between the first item 631 and an item adjacent to the first item 631 is a
minimum gap (e.g., zero). In addition, the opacity of the normal image displayed in the
first item 631 has a maximum value, and the opacity of the fovea image displayed in
the first item 631 has a minimum value. Thus, the first item 631 is displayed as the
normal image.

As shown in FIG. 9B, when a user input of moving the control apparatus 200 down is
sensed, the image display apparatus 100 moves the cursor 620 displayed on the display
120 down in accordance with the user input.

As the cursor 620 is moved down, the cursor 620 is moved to the second region 652
in the item activation region 650, an attribute of an item corresponding to a position of
the cursor 620 may be changed and displayed.

For example, when the cursor 620 is positioned in the item activation region 650, the
image display apparatus 100 may determine an item corresponding to the position of

the cursor 620 among the plurality of items included in the item list 610.
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When the plurality of items are disposed in the transverse direction, the image
display apparatus 100 may determine whether the x-coordinate indicating the position
of the cursor 620 is included in the range of an x-coordinate of each of the plurality of
items and thus determine the item corresponding to the position of the cursor 620. For
example, as shown in FIG. 9B, when the x-coordinate indicating the position of the
cursor 620 is included in the range of x-coordinate in a region in which the first item
631 is displayed, the image display apparatus 100 determines the first item 631 as the
item corresponding to the position of the cursor 620.

In addition, the image display apparatus 100 may change a gap between the de-
termined item and an item adjacent to the determined item. Alternatively, opacity of an
image displayed in the determined item may be changed. For example, the image
display apparatus 100 may change an attribute of the first item 631 corresponding to
the cursor 620.

In this case, as the cursor becomes close to the first region 651 of the activation
region, the image display apparatus 100 increases the first and second gaps gl and g2
between the first item and items adjacent to the first item.

Thus, items positioned in the left of the first item 631 are moved to the left, and items
positioned in the right of the first item 631 are moved to the right.

In addition, as the cursor 620 becomes close to the first region 651 of the activation
region, the image display apparatus 100 decreases the opacity of the normal image
displayed in the first item 631 and increases the opacity of the fovea image displayed
in the first item 63 1. Thus, the first item 631 is displayed as an image obtained by
combining the fovea image and the normal image according to the opacity of the fovea
image and the opacity of the normal image.

As shown in FIG. 9C, when the cursor 620 is continuously moved down and po-
sitioned in the first region 651 of the item activation region 650, the image display
apparatus 100 changes the first and second gaps gl and g2 between the first item and
items adjacent to the first item to a maximum gap. The image display apparatus 100
changes the opacity of the normal image displayed in the first item 631 to a minimum
value and changes the opacity of the fovea image displayed in the first item 631 to a
maximum value. Thus, the first item 631 is displayed as the fovea image.

As shown in FIGS. 9A and 9C, when the cursor 620 moves from the deactivation
region to the activation region 650 without changing the x-coordinate, the degree of
change in each item attribute (e.g., a gap between items, opacity of an image of an
item, etc.) may also be increased.

FIG. 10 is a diagram showing an attribute of an item being changed when a pointing
mode is switched to a four-direction mode, according to an exemplary embodiment.

Referring to portion (a) of FIG. 10, the display 120 displays an item list 710 in which
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a plurality of items 731 to 733 are arranged in a transverse direction. The image
display apparatus 100 may operate in the pointing mode described in the portion (a) of
FIG. 6. Thus, the display 120 displays a cursor 720 indicating a position of a user
input, and the controller 110 may move the cursor 720 on the display 120 in ac-
cordance with the sensed user input.

When the cursor 720 according to an exemplary embodiment is positioned on a
central line of a first item 731 among items included in the item list 710, as shown in
FIG. 7A, the image display apparatus 100 changes a gap (a first gap gl) between the
first item 731 and a second item 732 adjacent to the first item 731 and a gap (a second
gap g2) between the first item 731 and a third item 733 adjacent to the first item 731 to
a maximum gap.

In addition, opacity of a fovea image of the first item 731 has a maximum value, and
opacity of a normal image of the first item 731 has a minimum value. Thus, the first
item 631 is displayed as the fovea image.

Upon receiving a four-direction mode switching input, the image display apparatus
100 may be switched to a four-direction mode. For example, when the touch region
235 of the control apparatus 200 is not touched, a predetermined button of the control
apparatus 200 is not pressed, an IR signal is received, or a pointing signal is not
received, the image display apparatus 100 may be switched to the four-direction mode.

When the image display apparatus 100 is switched to the four-direction mode, as
shown in portion (b) of FIG. 10, the display 120 does not display a cursor. In addition,
a first item 731 on which the cursor has been positioned is highlighted. For example, a
quadrangular box is displayed along the edge of the item 731, and the width of the item
731 is changed from a first width W1 to a second width W2. In this case, the second
width W2 of the first item 731 may be a value obtained by summing the first width W1
(a default width) of the first item, a maximum gap between the first item and the third
item 733 positioned in the right of the first item, and a maximum gap between the first
gap and the second item positioned in the left of the first item.

The image display apparatus 100 may be switched to a pointing mode when
receiving a pointing mode switching input while operating in the four-direction mode.
For example, when an input of touching the touch region 235 of the control apparatus
200 is sensed, a predetermined button of the user input interface of the control
apparatus 200 is pressed, an IR signal has not been received for a predetermined time,
or a pointing signal is received, the image display apparatus 100 may be switched to
the pointing mode.

When the image display apparatus 100 is switched to the pointing mode, as shown in
the portion (a) of FIG. 10, the display displays the cursor 720 in the first item 731 (an
item that is currently highlighted) and changes the width of the first item from the
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second width W2 to the first width W1, In addition, the first item 731 has a maximum
gap with the second item 732 positioned in the left of the first item and with the third
item 733 positioned in the right of the first item.

FIGS. 11A and 11B are diagrams showing the image display apparatus 100 operating
in a four-direction mode, according to an exemplary embodiment.

Referring to FIG. 11A, the display 120 displays an item list 810 including quad-
rangular items at the bottom of the display 120. The item list 810 has a form in which a
plurality of items is arranged in a transverse direction.

When the image display apparatus 100 operates in the four-direction mode, any one
of the plurality of items included in the item list §10 may be highlighted. For example,
the image display apparatus 100 may highlight any one of the plurality of items by
displaying a quadrangular box along the edge of the item. For example, as shown in
FIG. 11A, the width of the highlighted item (a first item 831) is second width W2,
which is described in FIG. 10. In addition, the first item 831 is displayed as a fovea
image of the first item 831. That is, opacity of the fovea image of the first item 831 has
a maximum value, and opacity of a normal image of the first item 831 has a minimum
value.

The image display apparatus 100 may receive an input of moving the highlight. Upon
receiving an input of pressing any four-direction key or button of the control apparatus
200, the image display apparatus 100 may change an item to be highlighted. For
example, as shown in FIG. 11B, when an input of a right direction button is sensed
among direction buttons, the image display apparatus 100 highlights a second item 832
adjacent to the right of the first item 831 in accordance with the sensed input. The
image display apparatus 100 displays a quadrangular box along an edge of the second
item 832. The image display apparatus 100 changes the width of the first item 831
from second width W2 to first width W1 and changes the width of the second item 832
from first width W1 to second width W2.

In addition, the image display apparatus 100 changes opacity of the images such that
the first item 831 is displayed as a normal image of the first item 831. For example, the
image display apparatus 100 changes the opacity of the images such that opacity of the
fovea image of the first item 831 has a minimum value and opacity of the normal
image of the first item 831 has a maximum value. On the contrary, the image display
apparatus 100 changes the opacity of the images such that the highlighted second item
832 is displayed as a fovea image of the second item 832. For example, the image
display apparatus 100 changes the opacity of the images such that opacity of the fovea
image of the second item 832 has a maximum value and opacity of the normal image
of the second item 832 has a minimum value.

FIG. 12 is a flowchart showing an image display method, according to an exemplary
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embodiment.

Referring to FIG. 12, in operation S910, the image display apparatus 100 displays an
item list including a plurality of items and a cursor indicating a position of a user input
on the display 120.

For example, the item list according to an exemplary embodiment may include an
item indicating content, an item indicating an interface for connecting to an external
device, or an item indicating an external device connected with the image display
apparatus. The item list may have a form in which a plurality of items are arranged in a
transverse direction or a longitudinal direction.

When a key input is received from the control apparatus 200, the image display
apparatus 100 may display the cursor on the display 120.

In operation S920, the image display apparatus 100 senses a user input for moving
the cursor.

For example, the image display apparatus 100 may sense a user input of moving the
control apparatus 200 up, down, left, or right or tilting the control apparatus 200.

In operation S930, the image display apparatus 100 moves the cursor on the display
120 in accordance with the user input and changes a gap between at least one item
among the plurality of items and an item adjacent to the at least one item according to
a positional relationship between the cursor and the at least one item.

For example, the image display apparatus 100 may sense a direction and a degree of
movement of the control apparatus 200 and move a cursor 520 on the display 120
according to the sensed movement. In addition, the image display apparatus 100 may
move the cursor 520 on the display 120 in a direction of a touch input that is sensed by
the touch panel of the control apparatus 200.

When the cursor is positioned in an item region of any one of the plurality of items,
the item may be highlighted. The image display apparatus 100 may continuously
change a gap between a first item (the highlighted item) on which the cursor is po-
sitioned and a second item adjacent to the first item.

For example, when the cursor is positioned on a central line of the first item, the
image display apparatus 100 may change the gap between the first item and the second
item to a maximum gap. As the cursor becomes far from the central line of the first
item, the image display apparatus 100 may continuously decrease the gap between the
first item and the second item.

According to an exemplary embodiment, a user’s cognitive fatigue may be reduced
because attributes of items included in an item list according to a position of a cursor
are continuously changed.

According to an exemplary embodiment, an accuracy of selection of an item may

increase when the item included in the item list is selected using a cursor.
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According to an exemplary embodiment, a user may be provided with various
feelings by variously modifying a graph that shows a relationship between a first
parameter and an item attribute.

In addition, the exemplary embodiments may also be implemented through
computer-readable code and/or instructions on a medium, €.g., a computer-readable
medium, to control at least one processing element to implement any above-described
embodiments. The medium may correspond to any medium or media which may serve
as a storage and/or perform transmission of the computer-readable code.

The computer-readable code may be recorded and/or transferred on a medium in a
variety of ways, and examples of the medium include recording media, such as
magnetic storage media (e.g., ROM, floppy disks, hard disks, etc.) and optical
recording media (e.g., compact disc read only memories (CD-ROMs) or digital
versatile discs (DVDs)), and transmission media such as Internet transmission media.
Thus, the medium may have a structure suitable for storing or carrying a signal or in-
formation, such as a device carrying a bitstream according to one or more exemplary
embodiments. The medium may also be on a distributed network, so that the computer-
readable code is stored and/or transferred on the medium and executed in a distributed
fashion. Furthermore, the processing element may include a processor or a computer
processor, and the processing element may be distributed and/or included in a single
device.

The foregoing exemplary embodiments are examples and are not to be construed as
limiting. The present teaching can be readily applied to other types of apparatuses.
Also, the description of the exemplary embodiments is intended to be illustrative, and
not to limit the scope of the claims, and many alternatives, modifications, and

variations will be apparent to those skilled in the art.
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Claims
An image display method comprising:
displaying an item list including items, and a cursor indicating a
position of a user input for moving the cursor;
sensing the user input;
moving the cursor based on the user input; and
changing a gap between a first item and a second item adjacent to the
first item, among the items, based on a positional relationship between
the cursor and the first item.
The image display method of claim 1, wherein the changing comprises
continuously changing the gap between the first item and the second
item based on a distance between the first item and the cursor.
The image display method of claim 1, wherein the changing comprises
changing the gap between the first item on which the cursor is po-
sitioned and the second item.
The image display method of claim 1, wherein the changing comprises:
changing the gap between the first item and the second item to a
maximum gap in response to the cursor being positioned on a central
line of the first item; and
continuously decreasing the gap between the first item and the second
item as the cursor is moved from the central line.
The image display method of claim 1, wherein the changing comprises:
changing a first gap between the first item and the second item to a
maximum gap, and changing a second gap between the first item and a
third item adjacent to the first item, among the items, to the maximum
gap, in response to the cursor being positioned on a central line of the
first item;
continuously decreasing the first gap, and maintaining the second gap,
as the cursor is moved from the central line of the first item to a central
line of the third item; and
changing the first gap to a minimum gap in response to the cursor being
positioned on the central line of the third item.
The image display method of claim 5, wherein the changing comprises:
setting a third gap between the third item and a fourth item adjacent to
the third item, among the items, to the minimum gap in response to the
cursor being positioned on the central line of the first item;

continuously increasing the third gap as the cursor is moved from the
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central line of the first item to the central line of the third item; and
changing the third gap to the maximum gap in response to the cursor
being positioned on the central line of the third item.

The image display method of claim 1, further comprising changing
opacity of an image of the first item based on the positional relationship
between the cursor and the first item.

The image display method of claim 7, wherein the changing the opacity
comprises:

changing opacity of a first image of the first item to a maximum value
in response to the cursor being positioned on a central line of the first
item; and

continuously decreasing the opacity of the first image as the cursor is
moved from the central line.

An image display apparatus comprising:

a display configured to display an item list including items, and a
cursor indicating a position of a user input for moving the cursor;

a sensor configured to sense the user input; and

a controller configured to control the display to:

move the cursor based on the user input; and

change a gap between a first item and a second item adjacent to the first
item, among the items, based on a positional relationship between the
cursor and the first item.

The image display apparatus of claim 9, wherein the controller is
further configured to control the display to continuously change the gap
between the first item and the second item based on a distance between
the first item and the cursor.

The image display apparatus of claim 9, wherein the controller is
further configured to control the display to change the gap between the
first item on which the cursor is positioned and the second item.

The image display apparatus of claim 9, wherein the controller is
further configured to control the display to:

change the gap between the first item and the second item to a
maximum gap in response to the cursor being positioned on a central
line of the first item; and

continuously decrease the gap between the first item and the second
item as the cursor is moved from the central line.

The image display apparatus of claim 9, wherein the controller is

further configured to control the display to:
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change a first gap between the first item and the second item to a
maximum gap, and change a second gap between the first item and a
third item adjacent to the first item, among the items, to the maximum
gap, in response to the cursor being positioned on a central line of the
first item;

continuously decrease the first gap, and maintain the second gap, as the
cursor is moved from the central line of the first item to a central line of
the third item; and

change the first gap to a minimum gap in response to the cursor being
positioned on the central line of the third item.

The image display apparatus of claim 13, wherein the controller is
further configured to control the display to:

set a third gap between the third item and a fourth item adjacent to the
third item, among the items, to the minimum gap in response to the
cursor being positioned on the central line of the first item;
continuously increase the third gap as the cursor is moved from the
central line of the first item to the central line of the third item; and
change the third gap to the maximum gap in response to the cursor
being positioned on the central line of the third item.

The image display apparatus of claim 9, wherein the controller is
further configured to control the display to change opacity of an image
of the first item based on the positional relationship between the cursor

and the first item.
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