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Description

Title of Invention: INPUT APPARATUS, DISPLAY APPARATUS

AND METHODS FOR CONTROLLING A DISPLAY THROUGH

USER MANIPULATION
Technical Field

[1] Apparatuses and methods consistent with the exemplary embodiments relate to a

display apparatus which processes an image signal and displays an image based on the

processed image signal, an input apparatus and methods for controlling a display.,

More particularly, the exemplary embodiments relate to a display apparatus, an input

apparatus and methods of controlling the same in which a type of display of an image

displayed by the display apparatus is controlled by a user's manipulation of an input

apparatus.

Background Art
[2] A display apparatus processes an image signal or image data which are supplied by

an external image supply source or stored in the display apparatus, and displays an

image on a display unit based on the processed image signal/image data. For example,

a display apparatus which is provided to general users may include a TV or a monitor.

A display apparatus which is implemented as a TV provides an image of a desired

broadcasting channel by performing various processes such as tuning and decoding

processes, with respect to a broadcasting signal which has been transmitted from the

outside.

[3] The display apparatus includes an input apparatus so that a user may set various

functions at his/her discretion, including an image processing method. Such input

apparatus may be installed at an external side of the display apparatus or provided as a

separate apparatus, and the latter may include a remote controller.

[4] The input apparatus may include various types of input unit depending on how it is to

be manipulated by a user. For example, an input unit may include a plurality of keys/

buttons which are configured to be pressed or toggled by a user. If a user manipulates

such keys or buttons, the input apparatus generates and transmits to the display

apparatus a control signal which corresponds to the button which has been m a

nipulated. The display apparatus then performs a preset control operation which cor

responds to the control signal transmitted by the input apparatus.

Disclosure of Invention
[5] The foregoing and/or other aspects may be achieved by providing an input apparatus

of a display apparatus including a touch sensor which senses a touch; a motion sensor

which senses a motion of the input apparatus; a communication unit which com-



municates with the display apparatus; and a controller which transmits a first control

signal which corresponds to a motion sensed by the motion sensor, through the com

munication unit, to scroll an image displayed in the display apparatus if the motion

sensor senses the motion, and transmits a second control signal which corresponds to a

touch sensed by the touch sensor, through the communication unit, to move an object

within the scrolled image if the touch sensor senses the touch.

[6] The image may include a plurality of selectable items, and the object may include

one of a highlight indicator with respect to one of the plurality of items and a cursor in

dicating one of the plurality of items.

[7] The motion sensor may sense a motion of the input apparatus on a preset three co

ordinate system.

[8] The controller may generate the first control signal when the touch sensor is touched.

[9] The controller may generate the second control signal which corresponds to a drag

on the touch sensor.

[10] The controller may transmit to the display apparatus sensing information through the

communication unit in order to rotate a channel number list for selecting a channel if at

least one of the touch sensed by the touch sensor and the motion sensed by the motion

sensor occurs if an image of the channel number list is displayed in a circular shape in

the display apparatus, and the rotation performed by the sensed motion information

may rotate the channel number list more than the rotation performed by the sensed

touch information.

[11] The sensed information may include a rotation angle of the input apparatus.

[12] The sensed information may further include a rotation direction of the input

apparatus or a drag direction resulting from the touch.

[13] The controller may generate and transmit a command through the communication

unit in order to suspend a rotation of the channel number list if the motion sensor

senses that the rotation angle of the input apparatus returns to an initial value.

[14] Another aspect of the present inventive concept may be achieved by providing a

display apparatus including a display unit; an image processor which processes a pre

determined image in order to display the image on the display unit; a communication

unit which communicates with an input apparatus which includes a touch sensor which

senses a touch and a motion sensor which senses a motion; and a controller which

scrolls the image which corresponds to motion information of the input apparatus by

the motion sensor transmitted to the communication unit, and moves an object within

the scrolled image which corresponds to touch information by the touch sensor

transmitted to the communication unit.

[15] The image may include a plurality of selectable items, and the object may include

one of a highlight indicator with respect to one of the plurality of items and a cursor



which indicates one of the plurality of items.

[16] The motion information may include motion information of the input apparatus in a

preset three coordinate system.

[17] The touch information of the touch sensor may correspond to a drag on the touch

sensor.

[18] The controller may rotate a channel number list for selecting a channel, which cor

responds to transmitted information regarding at least one of a sensing of the touch by

the touch sensor and a sensing of the motion by the motion sensor in response to such

information being transmitted by the input apparatus while an image of the channel

number list is displayed in a circular shape on the display unit, and the rotation by the

sensed motion information may rotate the channel number list more than a rotation by

the sensed touch information.

[19] The transmitted information may include a rotation angle of the input apparatus.

[20] The transmitted information may further include a rotation direction of the input

apparatus or a drag direction resulting from the touch of a user.

[21] The controller may suspend the rotation of the channel number list in response to the

motion sensor sensing that the rotation angle of the input apparatus has returned to an

initial value.

[22] Another aspect of the present inventive concept may be achieved by providing a

method of controlling an input apparatus of a display apparatus including sensing a

motion of the input apparatus; transmitting a first control signal which corresponds to

the motion of the input apparatus to the display apparatus to scroll an image displayed

in the display apparatus; and transmitting to the display apparatus a second control

signal which corresponds to a touch of a touch sensor of the input apparatus to move

an object within the scrolled image in response to the touch sensor of the input

apparatus being touched.

[23] The image may include a plurality of selectable items, and the object may include

one of a highlight indicator with respect to one of the plurality of items and a cursor

which indicates one of the plurality of items.

[24] The method of controlling the input apparatus may further including sensing at least

one of a touch of the touch sensor and a motion of the input apparatus in response to an

image of a channel number list for selecting a channel being displayed in a circular

shape in the display apparatus; transmitting to the display apparatus information of a

touch of the touch sensor or a motion of the input apparatus to rotate the channel

number list by the information of at least one of the touch and the motion; wherein the

rotation by the sensed motion information rotates the channel number list more than

the rotation by the sensed touch information.

[25] Another aspect of the present inventive concept may be achieved by providing a



method of controlling a display apparatus including displaying a predetermined image;

scrolling the image corresponding to motion information of the input apparatus

transmitted by an input apparatus which includes a touch sensor to sense a touch and a

motion sensor to sense a motion; and moving an object within the scrolled image

which corresponds to the touch information of the touch sensor transmitted by the

input apparatus.

[26] The image may include a plurality of selectable items, and the object may include

one of a highlight indicator with respect to one of the plurality of items and a cursor in

dicating one of the plurality of items.

[27] The method of controlling a display may further include displaying an image of a

channel number list for selecting a channel; rotating the channel number list which cor

responds to information regarding at least one of a touch sensed by the touch sensor

and a motion sensed by the motion sensor which is transmitted by the input apparatus,

wherein the rotation by the sensed motion information rotates the channel number list

more than the rotation by the sensed touch information.

[28] Another aspect of the exemplary embodiments may include an input apparatus of a

display apparatus including a touch sensor; a motion sensor; a communicator which

communicates with the display apparatus; and a controller which transmits first and

second control signals which correspond to a motion sensed by the motion sensor and

to a touch sensed by the touch sensor, in order to move an object within a scrolled

image.

Brief Description of Drawings
[29] FIG. 1 illustrates an example of a display system according to a first exemplary em

bodiment of the present inventive concept;

[30] FIG. 2 is a block diagram of the display system in FIG. 1;

[31] FIG. 3 illustrates an example of a user interface (UI) image displayed in a display

apparatus of the display system in FIG. 1;

[32] FIG. 4 illustrates an example of the UI image in FIG. 3 which is scrolled down;

[33] FIG. 5 is a flowchart of a process of controlling an image displaying operation of the

display apparatus which corresponds to a manipulation method of an input apparatus of

the display system in FIG. 1;

[34] FIG. 6 illustrates an example of adjusting a size of an image based on an effective

display area of a display unit of a display apparatus according to a second exemplary

embodiment of the present inventive concept;

[35] FIG. 7 illustrates an example of panning the image in FIG. 6 based on the effective

display area;

[36] FIG. 8 is a flowchart of a process of controlling an image displaying operation of the



display apparatus which corresponds to a manipulation method of an input apparatus

according to the second exemplary embodiment of the present inventive concept;

[37] FIG. 9 illustrates an example of a UI image displayed by a display apparatus

according to a third exemplary embodiment of the present inventive concept;

[38] FIGS. 10 and 11 illustrate an example of rotating the UI image in FIG. 9 clockwise

or counterclockwise;

[39] FIG. 12 illustrates an operation of the UI image in FIG. 9 if a user performs a touch

input to the input apparatus; and

[40] FIGS. 13 and 14 are flowcharts of a method of controlling a display system

according to the third exemplary embodiment of the present inventive concept.

Best Mode for Carrying out the Invention
[41] Below, exemplary embodiments will be described in detail with reference to ac

companying drawings so as to be easily understood by a person having ordinary

knowledge in the art. The exemplary embodiments may be embodied in various forms

without being limited to the exemplary embodiments set forth herein. Descriptions of

well-known parts are omitted for clarity, and like reference numerals refer to like

elements throughout.

[42] FIG. 1 illustrates an example of a display system 1 according to a first exemplary

embodiment of the present inventive concept.

[43] As shown therein, the display system 1 according to the present exemplary em

bodiment includes a display apparatus 100 which processes an image signal according

to a preset image processing operation and displays an image based on the processed

image signal, and an input apparatus 200 which generates and transmits to the display

apparatus 100 preset commands/data/information/signals to control various operations

of the display apparatus 100, at a remote distance.

[44] According to the present exemplary embodiment, the display apparatus 100 is im

plemented as a TV which displays an image on its own based on image signals/image

data/image information supplied by an external image supply source (not shown) or

stored in the display apparatus 100. The input apparatus 200 is implemented as a

remote controller.

[45] However, the spirit of the present invention may also apply to a different display

apparatus 100, e.g., to the case where the display apparatus 100 is a monitor connected

to a computer main body (not shown), and the input apparatus 200 is a system which

communicates with the computer main body. That is, the exemplary embodiment

which will be described hereinafter is one of embodiments according to a realization

method of the system, but does not limit the spirit of the present inventive concept.

[46] The type of an image which is displayable by the display apparatus 100 may include



a video, still image, applications, on screen display (OSD), and a graphic user interface

(GUI) to control various operations, but is not limited thereto.

[47] The input apparatus 200 may perform wireless communication with the display

apparatus 100, and as an external apparatus manipulated by a user, the input apparatus

200 may be gripped by a user. The input apparatus 200 transmits to the display

apparatus 100 preset commands/control signals/information which correspond to m a

nipulation by a user.

[48] The input apparatus 200 may include various types of input units which are m a

nipulated by a user to generate commands. According to the present exemplary em

bodiment, the input apparatus 200 includes a touch sensor 210 which is touched by a

user. To briefly explain the present exemplary embodiment, only the touch sensor 210

is explained, and it does not mean that the input apparatus 200 includes only the touch

sensor 210 as an input unit which receives input from a user.

[49] The input apparatus 200 generates various preset commands which corresponds to a

user's manipulation of the touch sensor 210, e.g., touch, drag, and tap, and transmits

the generated command to the display apparatus 100. The display apparatus 100

performs a control operation which corresponds to a command transmitted by the input

apparatus 200.

[50] Hereinafter, a detailed configuration of the display apparatus 100 and the input

apparatus 200 will be described with reference to FIG. 2. FIG. 2 is a block diagram of

the display apparatus 100 and the input apparatus 200.

[51] As shown therein, the display apparatus 100 includes an image receiver 110 which

receives an image signal, an image processor 120 which processes an image signal

received by the image receiver 110, a display unit 130 which displays an image

thereon based on an image signal processed by the image processor 120, a first com

munication unit 140 which communicates with the input apparatus 200, and a first

controller 150 which controls overall operations of the display apparatus 100.

[52] The input apparatus 200 includes a touch sensor 210 which senses a user's touch, a

second communication unit 220 which communicates with the first communication

unit 140 of the display apparatus 100, a motion sensor 230 which senses a motion of

the input apparatus 200, and a second controller 240 which controls overall operations

of the input apparatus 200.

[53] Hereinafter, a configuration of display apparatus 100 will be described in detail.

[54] The image receiver 110 receives an image signal from an image supply source (not

shown) in a wired/wireless manner, and transmits the image signal to the image

processor 120. The signal varies depending on a standard of a received image signal

and an embodiment type of the display apparatus 100. For example, the image receiver

110 may receive a digital image signal according to high definition multimedia



interface (HDMI) standard or may receive an image data packet stream from a

streaming server (not shown).

[55] The image processor 120 processes an image signal, which is transmitted by the

image receiver 110, according to preset various image processing operations. The

image processor 120 outputs the processed image signal to the display unit 130 to

thereby display an image on the display unit 130 based on the processed image signal.

[56] The image processing operation of the image processor 120 may include a decoding

operation which corresponds to an image format of an image signal, a de-interlacing

operation which converts an interlace image signal into a progressive image signal, a

scaling operation which adjusts an image signal into a preset resolution, a noise

reduction operation which improves an image quality, a detail enhancement operation,

a frame refresh rate conversion operation, etc., but is not limited thereto.

[57] The image processor 120 includes a system-on-chip integrating various functions or

an image processing board (not shown) which is formed by a printed circuited board

(PCB) (not shown) in which individual elements which respectively perform processes

are mounted.

[58] The display unit 130 displays an image thereon which corresponds to an image signal

which is output by the image processor 120. The display unit 130 may be implemented

as various display panels including liquid crystal, plasma, light-emitting diode (LED),

organic light-emitting diode (OLED), surface-conduction electron-emitter, carbon

nano-tube, and nano-crystal, but is not limited thereto.

[59] The display unit 130 may further include additional elements according to its em

bodiment type. For example, if the display unit 130 includes liquid crystal, the display

unit 130 includes an LCD panel (not shown), a backlight unit (not shown) emitting

light to the LCD panel, and a panel driving substrate (not shown) which drives the

panel.

[60] The first communication unit 140 transmits commands/data/information/signals,

which are transmitted by the input apparatus 200, to the first controller 150. The first

communication unit 140 according to the present exemplary embodiment only receives

a signal from the input apparatus 200, but it may otherwise transmit the commands/

data/information/signals from the first controller 150 to the input apparatus 200. In this

case, the first communication unit 140 complies with radio frequency (RF), Zigbee,

Bluetooth, and other wireless communication standards to perform interactive commu

nication between the display apparatus 100 and the input apparatus 200.

[61] The first controller 150 controls an operation of the display apparatus 100 which cor

responds to a command received by the first communication unit 140. For example, if

a preset command is transmitted from the input apparatus 200 through the first com

munication unit 140, the first controller 150 controls the image processor 120 to



perform an image processing operation which corresponds to the command. According

to the present exemplary embodiment, the controller 150 and the image processor 120

are separate elements, but they may otherwise be implemented as a single image

processing board (not shown).

[62] Hereinafter, a configuration of the input apparatus 200 will be described in detail.

[63] The touch sensor 210 is installed in an external side of the input apparatus 200 to be

touched by a user. The touch sensor 210 according to the present exemplary em

bodiment is realized as a touch pad and transmits information to the second controller

240 which corresponds to a user's touch or tapping in a predetermined location of a flat

panel and a user's drag in a predetermined direction and location following the touch.

The corresponding information includes coordinates of the touched location which

correspond to the touch or moving direction and motion amount information which

corresponds to the drag.

[64] The touch sensor 210 may employ various configurations to sense the touched

location of a flat panel, such as a resistive type sensing pressure or a capacitive type

sensing variation of electric charge.

[65] The second communication unit 220 transmits a control signal or a command from

the second controller 240 to the first communication unit 140. To do the foregoing, the

second communication unit 220 is provided in compliance with a communication

protocol which corresponds to the first communication unit 140. The second commu

nication unit 220 may perform an interactive communication with the first commu

nication unit 140 as well as unilateral transmission to the first communication unit 140.

[66] The motion sensor 230 senses a motion of the input apparatus 200 gripped by a user,

e.g., inclination or motion of the input apparatus 200 based on a current position of the

input apparatus 200. The motion sensor 230 senses a motion of the input apparatus 200

in a preset three coordinate system, i.e., horizontal and vertical axes and height, or axes

X, Y and Z. To do the foregoing, the motion sensor 230 may be realized as a gyro

sensor, an inertial sensor, or an acceleration sensor.

[67] Upon occurrence of a user's manipulation through the touch sensor 210 or reception

of motion information of the input apparatus 200 from the motion sensor 230, the

second controller 240 generates a preset control signal which corresponds to such oc

currence or reception. The second controller 240 transmits the generated control signal

to the second communication unit 220 so that the display apparatus 100 performs a

control operation which corresponds to the control signal.

[68] With the foregoing configuration, the display apparatus 100 may display various

types of images. For example, the first controller 150 may display a UI image

including a plurality of items on the display unit 130. Hereinafter, the exemplary em

bodiment of the present inventive concept will be explained with respect to the case of



displaying a UI image, but the type or nature of the image displayed on the display unit

130 does not limit the spirit of the present inventive concept.

[69] FIG. 3 illustrates an example of a UI image 300 displayed on the display unit 130.

[70] As shown therein, the UI image 300 includes a plurality of selectable items 301 to

312. If the UI image 300 is larger than an effective display area of the display unit 130,

the first controller 150 displays a part of the UI image 300 on the display unit 130. The

UI image 300 displayed in the drawing indicates the foregoing part of the UI image

300.

[71] The UI image 300 further includes a preset object 410 for selecting an item 301 from

the plurality of items 301 to 312. The object 410 may include any element which dis

tinguishes the selected item 301 from unselected items 302 to 312, and may be im

plemented as a highlight indicator, cursor, pointer, etc. with respect to the item 301.

[72] To display the non-displayed, remaining area of the UI image 300 on the display unit

130, the first controller 150 scrolls and moves the UI image 300. Such scroll is

performed when a command for performing the scroll is transmitted by the input

apparatus 200 to the display apparatus 100.

[73] FIG. 4 illustrates an example of scrolling down the UI image in FIG. 3.

[74] As shown therein, as the UI image 300 is scrolled down, the non-displayed,

remaining area of the UI image in FIG. 3 is displayed. Then, the plurality of non-

displayed items 313 to 320 in FIG. 3 are displayed.

[75] In the UI image 300 which is scrolled down, upon receiving a command from the

input apparatus 200 to control the highlight indicator 410, the first controller 150

moves the highlight indicator 410 to a predetermined item 314 which corresponds to

the command.

[76] The first controller 150 may scroll the UI image 300 and move the preset object 410

within the scrolled UI image 300, e.g., the highlight indicator 410, according to a

command/control signal from the input apparatus 200.

[77] According to the present exemplary embodiment, a control signal which is

transmitted by the input apparatus 200 to the display apparatus 100 is generated and

transmitted according to the following configuration.

[78] While a user grips the input apparatus 200, the input apparatus 200 performs the

following operation. The motion sensor 230 senses a motion of the input apparatus

200. The second controller 240 generates and transmits to the second communication

unit 220 a preset first control signal which corresponds to the motion of the input

apparatus 200 sensed by the motion sensor 230. Upon manipulation of the touch sensor

210 by the user, the second controller 240 generates and transmits to the second com

munication unit 220 a preset second control signal which corresponds to such m a

nipulation.



[79] The first control signal includes motion information of the input apparatus 200, e.g.,

an inclination direction or angle of the input apparatus 200, or moving direction or

motion amount of the input apparatus 200 from an initial location.

[80] The second control signal includes information which relates to a user's touch or

tapping of the touch sensor 210, location coordinates on the touch sensor 210 which is

touched or tapped, moving direction and the amount of motion resulting from the drag

operation.

[81] The display apparatus 100 performs the following operation. Upon reception of the

first control signal through the first communication unit 140, the first controller 150

scrolls the UI image 300 which corresponds to the first control signal. The first

controller 150 moves the object 410 within the scrolled UI image 300 upon reception

of the second control signal.

[82] Thus, through the input apparatus 200, a user may easily change the display method

of the UI image 300.

[83] A method of controlling an image displaying operation of the display apparatus 100

which corresponds to the user's manipulation of the input apparatus 200 will be

described in detail with reference to FIG. 5. FIG. 5 is a flowchart of a process of con

trolling the image displaying operation of the display apparatus 100 which corresponds

to a method of manipulation of the input apparatus 200.

[84] As shown therein, the input apparatus 200 senses a motion through the motion sensor

230 (510). The input apparatus 200 senses a motion under certain conditions, e.g.,

when the touch sensor 210 is touched, to thereby prevent a malfunction of the input

apparatus 200 or the display apparatus 100.

[85] The display apparatus 100 displays a preset UI image 300 (610).

[86] The input apparatus 200 generates and transmits to the display apparatus 100 motion

information which corresponds to the sensed motion (520). For example, if the input

apparatus 200 is inclined at a predetermined first angle toward the display apparatus

100, it generates and transmits such motion information.

[87] The display apparatus 100 receives the motion information from the input apparatus

200 (620). The display apparatus 100 scrolls the UI image which corresponds to the

received motion information (630). The relationship between the motion information

and the scroll of the UI image is stored in advance in the display apparatus 100.

[88] For example, if the motion information relates to the inclination of the input

apparatus 200 at a first angle, the display apparatus 100 scrolls down the UI image

which corresponds to the forward direction in which the input apparatus 200 is

inclined, but scrolls the UI image only as much as the motion amount which cor

responds to the first angle at which the input apparatus 200 is inclined. This is an

example, and the relationship between the motion information and the scroll of the UI



image may vary.

[89] If it is sensed that a user has dragged the touch sensor 210 as a touch pad (530), the

input apparatus 200 generates and transmits to the display apparatus 100 drag

operation information which corresponds to such drag operation (540). For example, if

a user drags the touch sensor 210 from an initial touch location to the right as much as

the first motion amount, the input apparatus 200 generates and transmits such drag

operation information.

[90] Upon reception of the drag operation information from the input apparatus 200 (640),

the display apparatus 100 moves the preset object 410 within the scrolled UI image

which corresponds to the drag operation information (650). Like the relationship

between the motion information and the scroll of the UI image, the relationship

between the drag operation information and the movement of the object 410 is stored

in advance in the display apparatus 100.

[91] For example, the display apparatus 100 may move a cursor within the UI image as

much as a preset motion amount which corresponds to the drag amount in the same

direction as the drag direction.

[92] In the first exemplary embodiment, the scroll of the image or the motion of the object

within the image is selectively controlled depending on the input method of the input

apparatus 200, but the spirit of the present inventive concept is not limited thereto.

Another image displaying method which is different from that in the first exemplary

embodiment will be explained below.

[93] FIG. 6 illustrates an example of adjusting a size of images 720, 730 and 740 based on

an effective display area 710 of the display unit 130 in a display apparatus 100

according to a second exemplary embodiment of the present inventive concept.

[94] As shown therein, the first controller 150 displays the image 720 in the effective

display area 710 of the display unit 130. The effective display area 710 means an

image displaying area of the display unit 130.

[95] The first controller 150 may adjust a size of the image 720 according to a prede

termined event, and this is referred to as a zoom in/zoom out. By the zoom in, the first

controller 150 reduces the size of the image 720 to generate a smaller image 730. By

the zoom out, the first controller 150 enlarges the size of the image 720 to generate a

larger image 740.

[96] The enlarged image 740 is larger than the effective display area 710 and thus an

entire area of the image 740 is not displayed. That is, only the area within the effective

display area 710 of the image 740 is displayed and the remaining area is not displayed.

[97] If the non-displayed area is to be displayed without reducing the size of the image

740, the first controller 150 pans the image 740 based on the effective display area

710.



[98] FIG. 7 illustrates an example of panning the images 750 and 760 based on the

effective display area 710.

[99] As shown therein, the image 750 is larger than the effective display area 710, and

thus only a part of the effective display area 710 is currently displayed.

[100] If the image 750 which is larger than the effective display area 710 is panned in a

predetermined direction, the first controller 150 moves the image 750 in the concerned

direction based on the effective display area 710 (770). The moved image 760 has a

changed area within the effective display area 710 compared to the image 750, and the

first controller 150 moves a relative location of the images 750 and 760 with respect to

the effective display area 710 to thereby display the non-display area of the image 750.

Such a control operation for the images 750 and 760 are referred to as a panning

operation.

[101] The first controller 150 adjusts the size of the image and pans the image according to

a command/control signal from the input apparatus 200. According to the present

exemplary embodiment, the input apparatus 200 generates and transmits a control

signal to the display apparatus 100 according to the following configuration.

[102] While a user grips the input apparatus 200, the motion sensor 230 senses a motion of

the input apparatus 200. The second controller 240 generates and transmits a preset

third control signal through the second communication unit 220 which corresponds to

the motion of the input apparatus 200 sensed by the motion sensor 230, and upon m a

nipulation by the user through the touch sensor 210, apparatus 200 generates and

transmits a preset fourth control signal through the second communication unit 220

which corresponds to such manipulation.

[103] The third and fourth control signals may employ the first and second control signals

provided in the first exemplary embodiment, and thus detailed explanation will be

avoided.

[104] The display apparatus 100 performs the following operation. The first controller 150

adjusts the size of an image if the first communication unit 140 receives the third

control signal. The first controller 150 pans the adjusted image upon reception of the

fourth control signal.

[105] A method of controlling the image displaying operation of the display apparatus 100

which corresponds to the manipulation method of the input apparatus 200 by a user

will be described in more detail with reference to FIG. 8. FIG. 8 is a flowchart of a

control operation which displays an image by the display apparatus 100 which cor

responds to the method of manipulation of the input apparatus 200.

[106] As shown therein, the input apparatus 200 senses a motion of its own by the motion

sensor 230 (810). The input apparatus 200 senses the motion under certain conditions,

e.g., when the touch sensor 210 is touched, to thereby prevent a malfunction of the



input apparatus 200 or the display apparatus 100.

[107] The display apparatus 100 displays a predetermined image (910).

[108] The input apparatus 200 generates and transmits to the display apparatus 100 motion

information which corresponds to the sensed motion (820). For example, if the input

apparatus 200 is inclined at a predetermined second angle toward the display apparatus

100, it generates and transmits the motion information.

[109] The display apparatus 100 receives the motion information from the input apparatus

200 (920). The display apparatus 100 adjusts the size of the image which corresponds

to the received motion information (930). The relationship between the motion in

formation and the adjustment of the image is stored in the display apparatus 100 in

advance.

[110] For example, if the motion information relates to the inclination of the input

apparatus 200 at the second angle, the display apparatus 100 zooms out the image

which corresponds to the forward direction in which the input apparatus 200 is inclined

to make the image larger, and applies the enlargement ratio of the image as much as

the preset value which corresponds to the second angle at which the input apparatus

200 is inclined. This is an example, and the relationship between the motion in

formation and the adjustment of the image may vary.

[Ill] If it is sensed that a user has dragged the touch sensor 210 as a touch pad (830), the

input apparatus 200 generates and transmits to the display apparatus 100 drag

operation information which corresponds to the drag operation (840). For example, if a

user drags the touch sensor 210 from an initial touch location to the left as much as the

second motion amount, the input apparatus 200 generates and transmits the drag

operation information.

[112] Upon reception of the drag operation information from the input apparatus 200 (940),

the display apparatus 100 pans the adjusted image which corresponds to the drag

operation information (950). The relationship between the drag operation information

and the panning operation is stored in advance in the display apparatus 100.

[113] For example, the display apparatus 100 pans the image by moving the image as much

as the preset motion amount which corresponds to the drag amount in the same

direction as the drag direction.

[114] Upon reception of the drag operation information when the reduced image is

displayed in whole on the display unit 130 (940), the display apparatus 100 may not

pan the image, or may move the image in the effective display area of the display unit

130 which corresponds to the drag operation information.

[115] In the foregoing exemplary embodiment, the size of the image is adjusted according

to the motion information of the input apparatus 200, and the image is panned

according to the drag of the touch sensor 210. However, depending on design, the ad-



justment and panning may be performed by the drag and the motion information, re

spectively, which are contrary to the above case. That is, the image may be adjusted by

dragging the touch sensor 210, and the image may be panned according to the motion

information of the input apparatus 200.

[116] As described above, the input apparatus 200 transmits the first control signal which

corresponds to the motion of the input apparatus 200 to the display apparatus 100 in

order to perform the first manipulation to the image displayed in the display apparatus

100 if the motion sensor 230 senses the motion of the input apparatus 200, and

transmits to the display apparatus 100 the second control signal which corresponds to

the touch sensed through the touch sensor 210 to perform the second manipulation to

the image, to which the first manipulation has been performed, if a user touch is sensed

by the touch sensor 210.

[117] The display apparatus 100 performs the first manipulation to the displayed image

which corresponds to the first control signal including the motion information of the

input apparatus 200 sensed by the motion sensor 230 and transmitted by the input

apparatus 200, and performs the second manipulation to the image, to which the first

manipulation has been performed, which corresponds to the second control signal

including the touch information sensed by the touch sensor 210 and transmitted by the

input apparatus 200.

[118] The exemplary embodiment of the first and second manipulations is the same as that

in the foregoing exemplary embodiments.

[119] Hereinafter, an exemplary embodiment of displaying an image by the display

apparatus 100 through the input apparatus 200 which is different from the foregoing

exemplary embodiments will be described.

[120] FIG. 9 illustrates an example of a UI image displayed by a display apparatus 100

according to a third exemplary embodiment of the present inventive concept.

[121] As shown therein, upon receiving a user's input which relates to a channel number

from the input apparatus 200, the display apparatus 100 displays an image of a channel

number list 1030 in a circular shape including selectable channel numbers as a UI. The

display apparatus 100 displays UIs 1041 and 1042 which indicate an input mode of the

input apparatus 200 based on a command from the input apparatus 200. The displayed

UIs 1041 and 1042 may include current input mode information of the input apparatus

200, input mode change information, a guide on the usage of the input apparatus 200 in

a predetermined input mode, etc.

[122] The input mode of the input apparatus 200 includes a normal mode which is operated

by a user's manipulation of an input unit (not shown) such as a key or a button, a touch

mode which is operated by a user's touch input to the touch sensor 210, and a gesture

mode which is operated by the motion of the input apparatus 200.



[123] The channel number list 1030 further displays content information 1032 provided by

the selected channel 1031 for the convenience of a user in selecting a channel.

[124] The display apparatus 100 rotates the channel number list 1030 which corresponds to

a rotation of the input apparatus 200. For example, if the motion sensor 230 senses a

clockwise rotation of the input apparatus 200 while the channel number list is

displayed in a circular shape, the input apparatus 200 transmits acceleration and

angular velocity information according to the sensed rotation, to the display apparatus

100. The input apparatus 200 may be set to sense a rotation thereof by a user while he/

she touches the touch sensor 210, as an effective motion for searching a channel.

[125] FIGS. 10 and 11 illustrate an example of a clockwise or counterclockwise rotation of

the channel number list image 1030 in FIG. 9.

[126] As shown in FIG. 10, the display apparatus 100 rotates the channel number list 1030

clockwise which corresponds to the acceleration and angular velocity information

transmitted by the input apparatus 200.

[127] The display apparatus 100 adjusts a rotation direction of the channel number list

1030 according to the rotation direction of the input apparatus 200 based on the

transmitted acceleration and angular velocity information. That is, as shown in FIG.

11, if a user rotates the input apparatus 200 counterclockwise, the display apparatus

100 rotates the channel number list 1030 counterclockwise.

[128] The display apparatus 100 adjusts the rotation speed of the channel number list 1030

according to the rotation angle of the input apparatus 200 based on the transmitted ac

celeration and angular velocity information. That is, if the rotation angle of the input

apparatus 200 increases, the rotation speed of the channel number list 1030 increases

accordingly. For example, if the rotation angle of the input apparatus 200 is 30°, the

channel number list 1030 rotates at a faster speed compared to the case where the

rotation angle of the input apparatus 200 is 10°.

[129] The display apparatus 100 suspends the rotation of the channel number list 1030 if

the rotation angle of the input apparatus 200 returns to an initial rotation angle.

[130] For example, if a user rotates the input apparatus 200 from zero degree as the initial

rotation angle to 30°, the display apparatus 100 rotates the channel number list 1030 at

a speed corresponding to 30° as the rotation angle of the input apparatus 200. If a user

turns the rotation angle of the input apparatus 200 back to the initial rotation angle, the

input apparatus 200 senses such return through the motion sensor 230 and transmits a

corresponding command to the display apparatus 100. The display apparatus 100

suspends the rotation of the channel number list 1030 according to the received

command.

[131] A user may select a predetermined channel 1033 through his/her input for selecting

the channel 1033 from the suspended channel number list 130. A user's input for



selecting a channel may include one of a preset motion of the input apparatus 200

sensed by the motion sensor 230, a touch input to the touch sensor 210, and a selection

of a particular button of various input units (not shown) of the input apparatus 200.

[132] FIG. 12 illustrates an example of an operation of a UI image if a user performs a

touch input to the input apparatus 200.

[133] As shown therein, the display apparatus 100 may rotate the channel number list 1030

according to the user's touch input to the touch sensor 210. More specifically, if a drag

on the touch sensor 210 in a predetermined direction and at a predetermined distance is

sensed while the rotation of the channel number list 1030 is suspended, the input

apparatus 200 transmits a corresponding command to the display apparatus 100.

[134] The display apparatus 100 rotates the channel number list 1030 according to the

received command. The rotation speed and direction of the channel number list 1030

corresponds to a drag distance, speed and direction to the touch sensor 210.

[135] In controlling the operation of the channel number list 1030, a larger operation cor

responds to the gesture mode of the input apparatus 200 and a smaller operation cor

responds to the touch mode of the input apparatus 200. Thus, the rotation speed of the

channel number list 1030 by the drag in the touch mode of the input apparatus 200 is

slower than the rotation speed of the channel number list 1030 by the motion of the

input apparatus 200 in the gesture mode of the input apparatus 200.

[136] The rotation by the motion of the input apparatus 200 rotates the channel number list

1030 more than the rotation by the touch input. Thus, while the channel number list

1030 is rotated more by the motion of the input apparatus 200 in the gesture mode

(rotation from a channel number 11-1 to 23-1 in FIGS. 9 and 10), a user may select a

particular channel (e.g. 28-1) by less rotation of the channel number list 1030 by the

touch input in the touch mode (rotation from a channel number 23-1 to 28-1 in FIGS. 6

and 7). The user's input for selecting the channel may include one of a predetermined

motion to the input apparatus 200 sensed by the motion sensor 230, a touch input to the

touch sensor 210, and a selection of a particular button of various input units (not

shown) of the input apparatus 200.

[137] The display apparatus 100 receives an image signal which corresponds to the

selected channel, processes the received image signal and displays an image.

[138] Hereinafter, a method of controlling the display system according to the present

exemplary embodiment will be described with reference to FIGS. 13 and 14. FIGS. 13

and 14 are flowcharts of a method of controlling the display system according to the

present exemplary embodiment.

[139] As shown in FIG. 13, the input apparatus 200 receives a user' input which relates to a

channel number through one of the touch sensor 210, the motion sensor 230 and the

input unit (not shown) (S501).



[140] The input apparatus 200 transmits the command which corresponds to the user's

input received at operation S501, to the display apparatus 100, and the display

apparatus 100 displays the selectable channel number list 1030 in a circular shape

(S503).

[141] A user rotates the input apparatus 200 in a predetermined direction while the input

apparatus 200 operates in the gesture mode, and the input apparatus 200 transmits to

the display apparatus 100 the acceleration and angular velocity information sensed by

the rotation (S505).

[142] The display apparatus 100 rotates the channel number list 1030 displayed in a

circular shape, which corresponds to the acceleration and angular velocity information

transmitted at operation S505 (S507). The rotation direction and rotation speed of the

channel number list 1030 is adjusted according to the rotation direction and rotation

angle of the input apparatus 200. If the rotation angle of the input apparatus 200 returns

to the initial rotation angle, the rotation of the channel number list 1030 is suspended.

[143] While the rotation of the channel number list 1030 is suspended, the input apparatus

200 receives the user's input for selecting the predetermined channel, and transmits a

corresponding command to the display apparatus 100 (S509).

[144] The display apparatus 100 receives and processes the image signal which cor

responds to the channel selected at operation S509, and displays an image which cor

responds to the processed image signal (S51 1).

[145] The exemplary embodiment in FIG. 14 is different from the exemplary embodiment

in FIG. 13 since, in the former case, the channel number list 1030 rotates by the user's

touch input in the touch mode as well as in the gesture mode.

[146] As shown in FIG. 14, the input apparatus 200 receives a user's input regarding a

channel number through one of the touch sensor 210, the motion sensor 230 and the

input unit (not shown) (S601).

[147] The input apparatus 200 transmits to the display apparatus 100 the command corre

sponding to the user's input transmitted at operation S601, and the display apparatus

100 displays the selectable channel number list 1030 in a circular shape (S603).

[148] A user rotates the input apparatus 200 in a predetermined direction while the input

apparatus 200 operates in the gesture mode, and the input apparatus 200 transmits to

the display apparatus 100 the acceleration and angular velocity information sensed by

the rotation (S605).

[149] Corresponding to the acceleration and angular velocity information at operation

S605, the display apparatus 100 rotates the channel number list 1030 displayed in a

circular shape (S607). The rotation direction and rotation speed of the channel number

list 1030 is adjusted according to the rotation direction and rotation angle of the input

apparatus 200 sensed at operation S605. If the rotation angle of the input apparatus 200



returns to the initial rotation angle, the rotation of the channel number list 1030 is

suspended.

[150] If a user performs a touch input to the touch sensor 210 (e.g. drag in a predetermined

direction) while the rotation of the channel number list 1030 is suspended, the input

apparatus 200 transmits a command which corresponds to the touch input, to the

display apparatus 100. The display apparatus 100 rotates the channel number list 1030

which corresponds to the received touch input (S609). A user may specifically rotate

the channel number list 1030 by the touch input at operation S609, and suspend the

rotation of the channel number list 1030 for selecting a channel.

[151] If a user's input is performed to select a predetermined channel while the rotation of

the channel number list 1030 is suspended, the input apparatus 200 transmits a corre

sponding command to the display apparatus 100 (S61 1).

[152] The display apparatus 100 receives and processes an image signal which corresponds

to the channel selected at operation S61 1, and displays an image which corresponds to

the processed image signal (S613).

[153] According to the exemplary embodiment of the present inventive concept, the

channel number list 1030 is displayed in a rotatable shape as used in an analog TV and

enables a user to manipulate it intuitively and provides a user with a feeling of ease of

use and familiarity. As the channel number list 1030 is rotated at a fast speed by a

simple motion of rotating the input apparatus 200, a user's convenience in m a

nipulation improves. As the rotation direction and rotation angle of the input apparatus

200 are reflected in the rotation direction and rotation speed of the channel number list

1030, even a user who is not familiar with a motion input does not feel that it is

difficult to use, and can have fun manipulating the input apparatus.

[154] Although a few exemplary embodiments have been shown and described, it will be

appreciated by those skilled in the art that changes may be made in these exemplary

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

range of which is defined in the appended claims and their equivalents.

[155]
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Claims
An input apparatus of a display apparatus comprising:

a touch sensor which senses a touch;

a motion sensor which senses a motion of the input apparatus;

a communication unit which communicates with the display apparatus;

and

a controller which transmits a first control signal corresponding to a

motion sensed by the motion sensor, through the communication unit,

to scroll an image displayed in the display apparatus in response to the

motion sensor sensing the motion, and transmits a second control signal

corresponding to a touch sensed by the touch sensor, through the com

munication unit, to move an object within the scrolled image in

response to the touch sensor sensing the touch.

The input apparatus according to claim 1, wherein the image comprises

a plurality of selectable items, and the object comprises one of a

highlight indicator with respect to one of the plurality of items and a

cursor indicating one of the plurality of items.

The input apparatus according to claim 1, wherein the controller

generates the first control signal when the touch sensor is touched.

The input apparatus according to claim 1, wherein the controller

generates the second control signal corresponding to a drag on the

touch sensor.

The input apparatus according to claim 1, wherein the controller

transmits to the display apparatus sensing information through the com

munication unit to rotate a channel number list for selecting a channel

in response to at least one of the touch sensed by the touch sensor and

the motion sensed by the motion sensor occurs in response to an image

of the channel number list being displayed in a circular shape in the

display apparatus, and the rotation performed by the sensed motion in

formation rotates the channel number list more than the rotation

performed by the sensed touch information.

The input apparatus according to claim 5, wherein the sensed in

formation comprises a rotation angle of the input apparatus.

The input apparatus according to claim 6, wherein the sensed in

formation further comprises a rotation direction of the input apparatus

or a drag direction by the touch.

The input apparatus according to claim 6, wherein the controller
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generates and transmits a command through the communication unit to

suspend a rotation of the channel number list in response to the motion

sensor sensing that the rotation angle of the input apparatus returns to

an initial value.

A display apparatus comprising:

a display unit;

an image processor which processes a predetermined image to display

the image on the display unit;

a communication unit which communicates with an input apparatus

which comprises a touch sensor to sense a touch and a motion sensor to

sense a motion; and

a controller which scrolls the image corresponding to motion in

formation of the input apparatus by the motion sensor transmitted to the

communication unit, and moves an object within the scrolled image

corresponding to touch information by the touch sensor transmitted to

the communication unit.

The display apparatus according to claim 9, wherein the image

comprises a plurality of selectable items, and the object comprises one

of a highlight indicator with respect to one of the plurality of items and

a cursor indicating one of the plurality of items.

The display apparatus according to claim 9, wherein the touch in

formation of the touch sensor corresponds to a drag on the touch

sensor.

The display apparatus according to claim 9, wherein the controller

rotates a channel number list for selecting a channel, corresponding to

transmitted information regarding at least one of a sensing of the touch

by the touch sensor and a sensing of the motion by the motion sensor in

response to such information being transmitted by the input apparatus

while an image of the channel number list is displayed in a circular

shape on the display unit, and the rotation by the sensed motion in

formation rotates the channel number list more than a rotation by the

sensed touch information.

The display apparatus according to claim 12, wherein the transmitted

information comprises a rotation angle of the input apparatus.

The display apparatus according to claim 13, wherein the transmitted

information further comprises a rotation direction of the input apparatus

or a drag direction by the touch.

The display apparatus according to claim 13, wherein the controller
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suspends the rotation of the channel number list in response to the

motion sensor sensing that the rotation angle of the input apparatus

returns to an initial value.
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