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Description

Title of Invention: DISPLAY DEVICE AND METHOD OF

PROVIDING FEEDBACK FOR GESTURES THEREOF
Technical Field

This document relates to a device and method for providing feedback when a gesture
is recognized.
Background Art

Nowadays, a television uses user interface (Ul) elements that can perform an in-
teraction with a user. Various functions (software) performed through the television
can be provided as a program through the user interface element, and in order to
improve accessibility, the various UI elements are used.

Accordingly, technologies that can improve usability of a television by efficiently

managing various Uls on a television screen are necessary.
Disclosure of Invention

Technical Problem

Exemplary embodiments of the present invention provide a device and a method for
providing feedback when a gesture is recognized.

The present invention is not limited to the above embodiments, and further em-
bodiments will be apparent by one of ordinary skill from the following description

including the drawings and the claims.

Solution to Problem

An aspect of this document is to provide an image display device and a method of
providing feedback for gestures thereof that can efficiently provide feedback for a
user’s gesture.

Further, according to an implementation of this document, only a control person can
hear feedback for a gesture.

Further, according to an implementation of this document, by separating television
viewing and the control of the television, the television can be smoothly viewed re-

gardless of a control process of the television.

Advantageous Effects of Invention

An aspect of this document is to provide an image display device and a method of
providing feedback for gestures thereof that can efficiently provide feedback for a
user’s gesture.

Further, according to an implementation of this document, only a control person can

hear feedback for a gesture.
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Further, according to an implementation of this document, by separating television
viewing and the control of the television, the television can be smoothly viewed re-
gardless of a control process of the television.

Brief Description of Drawings

The accompany drawings, which are comprised to provide a further understanding of
this document and are incorporated on and constitute a part of this specification il-
lustrate implementations of this document and together with the description serve to
explain the principles of this document.

FIG. 1 is a diagram illustrating an image display device according to an imple-
mentation of this document;

FIG. 2 is a block diagram illustrating a configuration of an image display device
according to an implementation of this document;

FIG. 3 is a block diagram illustrating an image display device according to an imple-
mentation of this document;

FIG. 4 is a diagram illustrating an example of a sound zone of a directional speaker
shown in FIG. 3;

FIG. 5 is a diagram illustrating an example of a changing sound zone according to
setting of the sound zone of FIG. 4;

FIGS. 6 and 7 are diagrams illustrating a change example of a sound output direction
of a directional speaker;

FIG. 8 is a diagram illustrating an example in which a gesture input by a user, a
gesture command corresponding to the gesture, and feedback sound data corre-
sponding to the gesture command are stored in a memory in a table form;

FIG. 9 is a flowchart illustrating a method of providing gesture feedback of an image
display device according to an implementation of this document;

FIG. 10 is a flowchart explaining a process of providing feedback sound in the
method of providing gesture feedback of FIG. 9;

FIG. 11 is a diagram explaining the method of providing gesture feedback of FIG. 9;

FIG. 12 is a flowchart illustrating a method of providing gesture feedback of an
image display device according to an implementation of this document;

FIG. 13 is a diagram illustrating an example of outputting feedback sound to a non-
directional speaker;

FIG. 14 is a diagram illustrating an example of a reference gesture action for volume
adjustment;

FIGS. 15 to 17 are diagrams illustrating a method of providing feedback sound when
a gesture recognition error OCcurs;

FIGS. 18 and 19 are diagrams illustrating an example of providing gesture feedback
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through a directional speaker;
FIG. 20 is a diagram illustrating another example of providing gesture feedback

through a directional speaker;

FIG. 21 is a diagram illustrating another example of providing gesture feedback
through a directional speaker;

FIG. 22 is a diagram illustrating another example of providing gesture feedback
through a directional speaker;

FIG. 23 is a diagram illustrating another example of providing gesture feedback
through a directional speaker;

FIG. 24 is a flowchart illustrating a method of providing gesture feedback using an
image display device according to an implementation of this document;

FIG. 25 is a flowchart illustrating the method of providing gesture feedback of FIG.
24;

FIG. 26 is a flowchart illustrating the method of providing gesture feedback of FIG.
25;

FIG. 27 is a flowchart illustrating a method of transmitting feedback of an image
display device according to an implementation of this document; and

FIG. 28 is a diagram illustrating the method of providing gesture feedback of FIG.
27.

Best Mode for Carrying out the Invention

This document will now be described more fully with reference to the accompanying
drawings, in which implementations of the invention are shown. The invention may,
however, be embodied in many different forms and should not be construed as being
limited to the implementations set forth herein; rather, the implementations are
provided so that this disclosure will be thorough and complete, and will fully convey
the concept of the invention to those skilled in the art.

Hereinafter, a mobile terminal relating to this document will be described below in
more detail with reference to the accompanying drawings. In the following description,
suffixes “module” and “unit” are given to components of an image display device in
consideration of only facilitation of description and do not have meanings or functions
discriminated from each other.

The image display device described in the specification can comprise a mobile
phone, a smart phone, a laptop computer, a digital broadcasting terminal, personal
digital assistants (PDA), a portable multimedia player (PMP), a navigation device and
SO on.

FIG. 1 is a diagram illustrating an image display device according to an imple-

mentation of this document.
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Referring to FIG. 1, an image display device 100 is a television having a camera that
can photograph a user’s gesture and that can recognize the gesture. The television is an
illustration, and a method of providing gesture feedback according to this document
can be applied to an electronic device comprising a display unit 151, a camera 121, and
a speaker. For example, the image display device 100 comprises a mobile phone, a
smart phone, a laptop computer, a digital broadcasting terminal, a PDA, a PMP, and a
navigation device.

FIG. 2 is a block diagram illustrating a configuration of the image display device 100
according to an implementation of this document. The image display device 100
comprises a radio communication unit 110, a user input unit 120, an output unit 150, a
memory 160, an interface unit 170, a controller 180, and a power supply unit 190. The
components shown in FIG. 1 are not essential parts and the number of components
comprised in the image display device 100 can be changed.

The components of the image display device 100 will now be described.

The communication unit 110 comprises at least one module that enables radio com-
munication between the image display device 100 and a radio communication system
or between the image display device 100 and a network in which the image display
device 100 is located. For example, the communication unit 110 may comprise a
broadcasting receiving unit 111, a wireless Internet module 113 and a local area com-
munication module 114.

The broadcasting receiving unit 111 receives broadcasting signals and/or
broadcasting related information from an external broadcasting management server
through a broadcasting channel.

The broadcasting channel comprises a satellite channel and a terrestrial channel. The
broadcasting management server can be a server that generates and transmits
broadcasting signals and/or broadcasting related information or a server that receives
previously generated broadcasting signals and/or broadcasting related information and
transmits the broadcasting signals and/or broadcasting related information to a
terminal. The broadcasting signals comprise not only television broadcasting signals,
radio broadcasting signals, and data broadcasting signals but also signals in a form of a
combination of a television broadcasting signal and a radio broadcasting signal.

The broadcasting related information can be information on a broadcasting channel, a
broadcasting program, or a broadcasting service provider. The broadcasting related in-
formation can be provided even through a mobile communication network. In this
case, the broadcasting related information can be received by the mobile commu-
nication module.

The broadcasting related information may exist in various forms. For example, the

broadcasting related information may exist in a form of an electronic program guide
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(EPQG) of digital multimedia broadcasting (DMB) or in a form of an electronic service
guide (ESG) of digital video broadcast-handheld (DVB-H).

The broadcasting receiving unit 111 receives broadcasting signals using various
broadcasting systems. Particularly, the broadcasting receiving unit 111 can receive
digital broadcasting signals using digital broadcasting systems such as digital
multimedia broadcasting-terrestrial (DMB-T), digital multimedia broadcasting-satellite
(DMB-S), media forward link only (MediaFLO), DVB-H and integrated services
digital broadcast-terrestrial (ISDB-T) systems. The broadcasting receiving unit 111 can
be constructed to be suited to broadcasting systems providing broadcasting signals
other than the above-described digital broadcasting systems.

The broadcasting signals and/or broadcasting related information received through
the broadcasting receiving unit 111 can be stored in the memory 160.

The wireless Internet module 113 is a module for wireless Internet access and can be
comprised in the image display device 100 or externally attached to the image display
device 100. Wireless LAN (WLAN) (Wi-Fi), wireless broadband (Wibro), world inter-
operability for microwave access (Wimax), high speed downlink packet access
(HSDPA) and so on can be used as a wireless Internet technique.

The local area communication module 114 is a module for local area commu-
nications. Bluetooth, radio frequency identification (RFID), infrared data association
(IrDA), ultra wideband (UWB), and ZigBee can be used as a local area communication
technique.

Referring to FIG. 1, a user input unit 120 is used to input an audio signal or a video
signal and comprises a camera 121 and a microphone 122. The camera 121 processes
image frames of still images or moving images obtained by an image sensor in a video
telephony mode or a photographing mode. The processed image frames can be
displayed on a display unit 151.

The image frames processed by the camera 121 can be stored in the memory 160 or
transmitted to an external device through the radio communication unit 110. The image
display device 100 may comprise at least two cameras according to a constitution of
the terminal.

An image frame processed in the camera 121 is stored in the memory 160 or is
transmitted to the outside through the communication unit 110. The camera 121 may
be formed with at least two according to a configuration of a terminal. Further, the
camera 121 can perform two-dimensional or three-dimensional photographing and
may be formed as a two-dimensional camera, a three-dimensional camera, or a com-
bination of a two-dimensional camera and a three-dimensional camera.

The microphone 122 receives an external audio signal in a call mode, a recording

mode, or a voice recognition mode and processes the received audio signal into electric
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audio data. The audio data can be converted into a form that can be transmitted to a
mobile communication base station through the mobile communication module 112
and output in the call mode. The microphone 122 can employ various noise removal
algorithms for removing noise generated when the external audio signal is received.

The output unit 150 comprises a display unit 151, a sound output unit 152, and a
vibration module 153.

The display unit 151 displays information processed by the image display device
100. For examples, the display unit 151 displays Ul or graphic user interface (GUI)
related to a displaying image. The display unit 151 displays a captured or/and received
image, Ul or GUI when the image display device 100 is in the video mode or the pho-
tographing mode.

The display unit 151 comprises at least one of a liquid crystal display, a thin film
transistor liquid crystal display, an organic light-emitting diode display, a flexible
display, and a three-dimensional display.

The audio output unit 152 can output audio data received from the communication
unit 110 or stored in the memory 160 in a audio signal receiving mode and a
broadcasting receiving mode. The audio output unit 152 outputs audio signals related
to functions performed in the image display device 100. The audio output unit 152 may
comprise a receiver, a speaker, a buzzer, etc.

The vibration module 153 outputs a vibration signal for indicating generation of an
event of the image display device 100. Examples of events generated in the image
display device 100 comprise reception of user’s gesture, etc.

The vibration module 153 of the image display device 100 has a specific frequency
causing a tactile sense (not shown) by a specific pressure and generates a vibration
having a vibration pattern.

The memory 160 can store a program for the operation of the controller 180 and tem-
porarily store input/output data (for example, a broadcasting program, messages, still
images, and moving images). The memory 160 can store data about vibrations and
sounds in various patterns, which are output when a gesture input is applied to the
display unit.

The memory 160 can comprise at least one of a flash memory, a hard disk type
memory, a multimedia card micro type memory, a card type memory (for example, SD
or XD memory), a random access memory (RAM), a static RAM (SRAM), a read-only
memory (ROM), an electrically erasable programmable ROM (EEPROM), a pro-
grammable ROM (PROM), a magnetic memory, a magnetic disk, and an optical disk.
The image display device 100 can operate in relation to a web storage performing a
storing function of the memory 160 on the Internet.

The interface unit 170 serves as a path for all external devices connected to the image
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display device 100. The interface unit 170 receives data from the external devices or
power and transmits the data or power to the internal components of the image display
device 100, or transmits data of the image display device 100 to the external devices.
The interface unit 170 may comprise, for example a wired/wireless headset port, an
external charger port, a wired/wireless data port, a memory card port, a port for
connecting a device having a user identification module, an audio 1/0 port, a video I/0O
port, and an earphone port.

The interface unit 170 serves as a path for supplying power from an external cradle to
the image display device 100 when the image display device 100 is connected to the
external cradle, or a path for supplying various command signals inputted by the user
to the image display device 100 through the cradle. The various command signals or
power input from the cradle can be used as a signal for determining whether the image
display device 100 is accurately set to the cradle.

The controller 180 controls general operations of the image display device 100. For
examples, the controller 180 performs control and processing for voice commu-
nication, data communication, and video telephony. The controller 180 comprises a
gesture recognition unit for analyzing a gesture image input from a user to process the
gesture image, and a gesture feedback unit. The gesture recognition unit and the
gesture feedback unit will be described in detail in a related part.

The power supply unit 190 receives external power and internal power and provides
power required for the operations of the components of the image display device 100
under the control of the controller 180.

Various implementations of this document can be implemented in a computer or
similar device readable recording medium using software, hardware, or a combination
thereof, for example.

According to a hardware method, the implementations of this document can be im-
plemented using at least one of application specific integrated circuits (ASICs), digital
signal processors (DSPs), digital signal processing devices (DSPDs), programmable
logic devices (PLDs), field programmable gate arrays (FPGAs), processors, con-
trollers, micro-controllers, microprocessors, electrical units for executing functions. In
some cases, the implementations can be implemented by the controller 180.

According to a software method, implementations such as procedures or functions
can be implemented with a separate software module executing at least one function or
operation. Software codes can be implemented according to a software application
written in an appropriate software language. Furthermore, the software codes can be
stored in the memory 160 and executed by the controller 180.

FIG. 3 is a block diagram illustrating an image display device according to an imple-

mentation of this document.
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Referring to FIG. 3, the image display device 100 according to an implementation
comprises a camera 121, a controller 180, a display unit 151, and a sound output unit
152, and as describe above, the sound output unit 152 comprises a directional speaker
204 and a non-directional speaker 206 and may further comprise a directional direction
adjusting unit 205 for adjusting a sound emission direction of the directional speaker
204.

The camera 121 is integrally formed with the image display device 100 to
photograph a user’s gesture, or is separately formed from the image display device 100
to transfer the photographed image to the display unit 151 according to a control signal
of the controller 180.

Here, the user’s gesture photographed by the camera 121 is an intension expression
other than a voice of the user of the image display device 100. For example, the user’s
gesture may comprise various actions of the user, and the user’s gesture comprises the
user’s movement from a first position to a second position, twisting of a body of the
user, or a specific shape formed using a specific portion of a body, such as a hand, an
arm, and a leg of the user. The gesture is an intension expression other than a voice and
thus can be detected by the camera 121.

The camera 121 used for the image display device 100 according to an imple-
mentation of this document may be a two-dimensional camera, a three-dimensional
camera, or a combination of a two-dimensional camera and a three-dimensional
camera. For convenience of description, when describing an implementation of this
document, the camera 121 is described as a single, but at least one camera 121 may
exist.

When the camera 121 can perform three-dimensional photographing, the camera 121
may be a stereoscopic camera or a time of flight (TOF) camera. The stereo camera can
acquire a three-dimensional image using two photographing lenses installed at a prede-
termined distance. Focuses and exposure of the two lenses are interlocked, and two
lenses have a visual point difference, and thus the stereo camera can three-di-
mensionally see a subject. The TOF camera acquires a three-dimensional image by
measuring a returning time of light radiated to a subject.

In general, an angle of view of the camera 121 is limited to a predetermined range
(e.g., 15° to 60°). When a gesture action exists at a position of deviating a range of an
angle of view of the camera 121, the user’s gesture cannot be photographed. Therefore,
in this document, it is necessary to change a sound emission direction of gesture
feedback according to the user’s moving direction and thus the camera 121 may have a
rotation means for enabling a rotation thereof in a vertical direction and a lateral
direction according to a moving direction of the user.

The controller 180 comprises a gesture recognition unit 182 for determining a gesture
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command of a gesture image acquired through the camera 121. The gesture recognition
unit 182 determines a gesture command corresponding to a gesture input by the user
through a predetermined image processing process.

The gesture recognition unit 182 processes an image with various methods, and the
method comprises, for example a method of detecting the user’s skin tone. A skin color
of a face and hands of a human being is generally exposed as it is. Further, a face has a
lateral symmetrical shape, and eyes generally have a relatively dark color. The user’s
face can be detected through such a characteristic color pattern. Further, a skin color
subject that relatively freely moves within a predetermined radius from a face and that
has a size smaller than that of a face is recognized as a hand of a body portion. In a
hand, when closing a fist can be displayed with a skin color smaller than when opening
a fist, and in a portion recognized as a hand, when a portion having a skin color and a
portion having no skin color alternatively exist, it can be recognized that a fist is
opened. The gesture recognition unit 182 processes an image with a method of ex-
tracting several specific characteristics, as describe above.

The controller 180 further comprises a gesture feedback module 184. The gesture
feedback unit 184 determines a gesture feedback type notifying the user whether a
specific gesture was recognized or was not recognized. The gesture feedback type may
comprise, for example, at least one of a visual type, an auditory type, and a tactile type.

The gesture feedback unit 184 visually provides through the display unit 151 that a
gesture was recognized. For example, in order to determine that a gesture was
recognized, an icon that can be recognized by the user may be displayed. Alternatively,
a predetermined text message describing that the gesture was recognized may be
displayed. Alternatively, another image to be related to the gesture may be displayed to
the user. Therefore, when the gesture recognition unit 182 recognizes the user’s gesture
as a gesture command for storing a specific file, the gesture feedback unit 184 displays
an icon notifying the user that the specific file was stored. Further, a text message of
“file storage” can be displayed.

When the gesture recognition unit 182 recognizes the user’s gesture as a gesture
command that instructs to provide at least one text character, the gesture feedback unit
184 displays the at least one text character. For example, when a gesture is recognized
as a command that instructs to generate a character “A”, in order to notify the user that
the gesture was recognized, the gesture feedback unit 184 displays a character “A”.

According to an implementation, the gesture feedback sound can be heard to only a
person who acquires a gesture control right of the image display device 100 through
the directional speaker 204. Hereinafter, a block configuration of the sound output unit
152 for providing gesture feedback sound according to an implementation to a user

who acquires a control right through the directional speaker 204 will be described in
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[85] The sound output unit 152 comprises an audio signal generator 201, a switching unit

202, an ultrasonic converter 203, a directional speaker 204, a directional direction ad-
justment unit 205, and a non-directional speaker 206.

[86] The audio signal generator 201 receives feedback sound data from the gesture
feedback unit 184 to generate a feedback sound signal. When the gesture feedback unit
184 determines that feedback is auditorily provided, the audio signal generator 201
receives sound data for generating a sound signal from the gesture feedback unit 184.

[87] Sound data receiving from the gesture feedback unit 184 are various according to a
kind of a gesture command corresponding to a recognized gesture. For example,
feedback sound data corresponding to a gesture command for selecting a specific item
displayed in the display unit 151 and feedback sound data corresponding to a gesture
command for moving an item page in order to select the specific item are differently
set and provided.

[88] The switching unit 202 comprises a first switching unit (not shown) for switching a
feedback sound signal generated in the audio signal generator 201 to the directional
speaker 204 through the ultrasonic converter 203 and a second switching unit (not
shown) for switching the feedback sound signal to the non-directional speaker 206.
Further, the feedback sound signal may be simultaneously emitted through the di-
rectional speaker 204 and the non-directional speaker 206. That is, the switching unit
202 switches a predetermined feedback sound signal to the directional speaker 204 or
the non-directional speaker 206 by the control of the controller 180.

[89] The ultrasonic converter 203 converts a gesture feedback sound signal generated in
the audio signal generator 201 to an ultrasonic signal and transfers the ultrasonic signal
to the directional speaker 204. The ultrasonic signal converted through the ultrasonic
converter 203 is a signal that has a strong straight propagation property like light and
that can be emitted in a beam form. When two ultrasonic waves having different fre-
quencies are emitted to the air, the two ultrasonic waves interfere and thus a sound
signal corresponding to the sum and the difference of two sound waves occurs.

[90] Therefore, when ultrasonic waves are selected so that sound corresponding to a
difference between the two ultrasonic waves has a frequency to be heard by the user’s
ear, sound becomes heard only at a place in which the interference occurs. That is,
because the ultrasonic waves (frequency of 20kllz or more) comprise a frequency far
exceeding an audible range (20 to 20,000Hz) of a person, the ultrasonic waves cannot
be generally heard by a person’s ear.

[91] However, when ultrasonic beam passes through space, the ultrasonic waves have a
distorting property in a predictable direction by an intrinsic attribute of space. Such

distortion can be converted to a frequency component of an audible band, and the ul-
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trasonic converter 203 can accurately predict and minutely adjust distortion.

The directional speaker 204 is a speaker in which only persons existing in a sound
output direction of the directional speaker 204 can hear sound and in which persons
existing at a periphery of a sound output direction cannot hear sound, as intensity of an
emitted sound pressure changes according to an angle deviating from a front axis of the
directional speaker 204.

Feedback sound emitted through the directional speaker 204 has predetermined
sound zones W1, W2, and W3 and a directional direction. That is, the sound zones W1,
W2, and W3 may be an area existing within a position separated by a predetermined
range from a front axis of the speaker. The sound zones W1, W2, and W3 can be preset
by the user, and the controller 180 adjusts a directional range according to a preset
value.

FIG. 4 is a diagram illustrating an example of a sound zone of a directional speaker
shown in FIG. 3, and FIG. 5 is a diagram illustrating an example of a changing sound
zone according to setting of the sound zone of FIG. 4.

Referring to FIG. 4, because sound that is output from the directional speaker 204
has a strong straight propagation property, the output sound can be heard within a
sound zone SZ, but the output sound cannot be heard at the outside of the sound zone.
Therefore, when a control person takes a gesture within the sound zone, only the
control person can hear feedback sound for the gesture.

Referring to FIG. 5, a sound zone that can hear the output of the directional speaker
204 can be changed according to the user’s setting. Therefore, when a sound zone is
set as a first sound zone W1, a second control person C2 cannot hear sound that is
output through the first sound zone W1. The second control person C2 can hear only
sound that is output through a third sound zone W3.

Therefore, feedback sound emitted through the directional speaker 204 has a prede-
termined directional direction. In a general non-directional speaker, emitted sound has
a property of diffusing in all directions, but because sound emitted through the di-
rectional speaker 204 has a strong straight propagation property, the feedback sound
can have directivity. Here, strong directivity indicates that sound is focused and output
in one direction. For example, when using the directional speaker 204, only persons
around a corresponding exhibit in a museum, etc., can hear an explanation for the
exhibit.

Referring again to FIG. 3, the directional direction adjustment unit 205 adjusts an
output direction of a sound signal so that the directional speaker 204 outputs a sound
signal in a specific direction according to a control signal of the controller 180.

According to an implementation, the directional direction adjustment unit 205 can

adjust only a sound output direction of the directional speaker 204 in a lateral direction
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(or a vertical direction) according to a control signal of the controller 180. In this case,
the directional speaker 204 does not rotate or move to correspond to the user’s moving
direction.

FIGS. 6 and 7 are diagrams illustrating a change example of a sound output direction
of a directional speaker.

Referring to FIG. 6, while the user takes a gesture at a first position P1 in a front
axial direction of the directional speaker 204, it is assumed that the user moves to a
second position P2 and takes a gesture. In this case, the directional speaker 204 can
output feedback sound to the second position P2 by the control of the directional
direction adjustment unit 205. Similarly, when the user moves to a third position P3
and takes a gesture, the directional speaker 204 can output the feedback sound to the
third position P3. Therefore, when the user who acquires a control right takes a gesture
at the second position P2, only the control person within a directional area W2 of the
second position P2 can hear the feedback sound. However, when other persons other
than the control person exist within the directional area W2, the other persons together
with the control person can hear the feedback sound. A directional angle 01 related to a
directional direction of the directional speaker 204 shown in FIG. 6 can be predefined
by the user, and a range of the directional angle 01 can be adjusted according to a
hardware performance.

According to an implementation, the directional direction adjustment unit 205 may
be a motor.

Referring to FIG. 7, when the user’s moving direction is taken through the camera
121, by driving a motor (not shown) by the control of the controller 180, a front axis of
the directional speaker 204 is rotated to face toward the control person using the rotary
power of the motor. In this case, the controller 180 can rotate the directional speaker
204 by directly applying the rotary power of the motor to the directional speaker 204.
A directional angle 02 related to a directional direction of the directional speaker 204
shown in FIG. 7 can be predefined by the user, a range of the directional angle 02 can
be adjusted according to a hardware performance.

Referring again to FIG. 3, the sound output unit 152 comprises a non-directional
speaker 206. Gesture feedback sound data that are input from the controller 180 are
converted to sound through the audio signal generator 201, and gesture feedback sound
converted to the sound is output to the front. The gesture feedback sound that is output
from the non-directional speaker 206 has characteristics of dispersing in a horizontal
direction and/or a vertical direction.

According to an implementation, the controller 180 can provide gesture feedback
sound to the user using one of the directional speaker 204 and the non-directional
speaker 206.
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When it is determined that feedback sound should be transmitted to only the control
person, the controller 180 switches a feedback sound signal generated through the
audio signal generator 201 with the ultrasonic converter 203 and outputs the feedback
sound signal to the control person side through the directional speaker 204.

When feedback sound is allowed to transmit to everybody viewing a television and
the control person, the controller 180 switches a feedback sound signal generated
through the audio signal generator 201 with the non-directional speaker 206 and
outputs feedback sound to everybody viewing a television and the control person
through the non-directional speaker 206.

That is, when a gesture command corresponding to the user’s gesture exists, the
controller 180 outputs the gesture feedback sound through the non-directional speaker
206, and when a corresponding gesture command does not exist, the controller 180
outputs the gesture feedback sound through the directional speaker 204.

The memory 160 stores a gesture command corresponding to a gesture input by the
control person. Here, the gesture command corresponds to a specific gesture image
acquired through the camera 121 and may be a combination of commands that can
execute a specific program. When a predetermined gesture is input through the camera
121, the controller 180 analyzes an image of the acquired gesture and reads the gesture
command corresponding to the gesture image from the memory 160.

In order to notify with predetermined sound that the gesture was recognized, the
memory 160 matches feedback sound data and a gesture image to each gesture
command and stores the feedback sound data, and the gesture image, and the each
gesture command.

FIG. 8 is a diagram illustrating an example in which a gesture input by a user, a
gesture command corresponding to the gesture, and feedback sound data corre-
sponding to the gesture command are stored in a memory in a table form.

Referring to FIG. 8, in order to turn on a television, a “waving gesture” is necessary,
and when the “waving gesture” is recognized, “first audio” is output to the control
person through the directional speaker.

A “horizontal waving gesture” corresponds to a gesture command that provides a
menu for a channel change to the display unit 151, and feedback sound corresponding
to a gesture command of providing the channel change menu may be second audio. In
a state where a menu for a channel change is provided, a “circling gesture of rotating a
hand counterclockwise or clockwise” corresponds to a gesture command of directly
changing the channel, and feedback sound corresponding to a gesture command for a
channel change may be third audio.

A “vertical waving gesture” corresponds to a gesture command that provides a menu

for adjusting a volume to the display unit 151, and feedback sound corresponding to a
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gesture command that provides the volume adjustment menu may be second audio. In
a state where the volume adjustment menu is provided, the circling gesture cor-
responds to a gesture command that increases or decreases the volume, and feedback
sound corresponding to a gesture command for the volume adjustment may be third
audio.

Further, a “pushing gesture” to the front toward a television corresponds to a gesture
command of selecting a predetermined channel or executing a specific program, and
feedback sound corresponding to the selection gesture command may be fourth audio.

In a table shown in FIG. &, feedback sound corresponding to a specific gesture may
be overlapped. That is, even if gesture actions are different, feedback sound may be
equal. For example, referring to FIG. 8, a gesture for displaying a channel change
menu and a gesture for displaying a volume adjustment menu are different, but
feedback sound corresponding to each gesture may be second audio.

That is, kinds of the two different gestures are different (channel and volume), but a
gesture command corresponding to the each gesture performs an action that changes a
specific parameter and thus they are similar. Therefore, the similar feedback sound can
give a learning effect to the control person.

In the foregoing description, a detailed block configuration and a function of each
block configuration of an image display device according to an implementation have
been described with reference to FIGS. 3 to 8. Hereinafter, a method of providing
gesture feedback of an image display device according to an implementation of this
document will be described with reference to the drawings.

FIG. 9 is a flowchart illustrating a method of providing gesture feedback of an image
display device according to an implementation of this document.

In order for a control person to control the image display device 100, the controller
180 determines whether the control person acquires a control right (S100). Here, the
control right is acquired through a predefined predetermined gesture action. For
example, in a state where the television is turned off, the control person can turn on the
television through a predetermined gesture (e.g., a gesture of pushing two hands
toward a television screen of the front). In a state where a television is turned off, it is
meaningless to classify into a person who acquires a control right and a person who
does not acquire a control right. Further, in a state where a television is turned on, in a
control right acquisition mode in which a predetermined menu for acquiring a control
right is provided, the control person can acquire the control right. The control right can
be acquired with various known methods.

After a control right is acquired, when the control person takes a specific gesture, the
camera 121 acquires a gesture image by photographing the gesture (S110). The

controller 180 determines the user’s position based on the acquired gesture image
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[122] The controller 180 determines whether a gesture command corresponding to the

user’s gesture acquired through the gesture recognition unit 182 exists (S130). The
controller 180 determines whether a gesture command corresponding to the control
person’s gesture exists with reference to stored matching data through a table shown in
FIG. 8 of the memory 160. If a gesture command corresponding to the user’s gesture
acquired through the gesture recognition unit 182 does not exist, the process returns to
step S110.

[123] If a gesture command corresponding to the control person’s gesture exists, the
controller 180 generates feedback sound corresponding to the gesture command
(S140). The controller 180 determines feedback sound data corresponding to the
gesture command in the memory 160, and outputs the feedback sound to the control
person’s position through the directional speaker 204 by inputting the feedback sound
data to the sound output unit 152 (S150).

[124] The control person can move a position while viewing the television. The controller
180 determines whether the control person’s position is moved (S160). If the control
person’s position is moved, the controller 180 controls to emit feedback sound by
changing a sound output direction of the directional speaker 204 according to the
user’s moving direction (S170). If the control person’s position is not moved, the
process returns to step S110.

[125] FIG. 10 is a flowchart of explaining a process of providing feedback sound in the
method of providing gesture feedback of FIG. 9.

[126] Referring to FIG. 10, the controller 180 determines whether a gesture command is
changed (S131). If a gesture command is changed, the controller 180 changes feedback
sound and provides the changed feedback sound (S133). When the input gesture is
changed, the controller 180 determines a gesture command corresponding to the
changed gesture, generates feedback sound corresponding to the gesture command, and
outputs the feedback sound to a position of a control right through the directional
speaker 204. An example of a gesture change and a change example of a gesture
command corresponding thereto are described with reference to FIG. 8.

[127] FIG. 11 is a diagram explaining the method of providing gesture feedback of FIG. 9.

[128] The image display device 100 acquires the control person’s gesture image through
cameras 121_1 and 121_2, analyzes the acquired gesture image, and outputs feedback
sound corresponding to the gesture to the control person’s position through the di-
rectional speaker 204.

[129] Here, because feedback sound is output through the directional speaker 204, only the
control person positioned within a sound zone and a directional direction of the di-

rectional speaker 204 can hear the feedback sound, and a person positioning at a point
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deviating the sound zone cannot hear the feedback sound.

Further, when the control person’s position is moved, the controller 180 of the image
display device 100 determines position movement of the control person through the
cameras 121_1 and 121_2. Further, when the moved position of the control person is
recognized through the camera, the controller 180 transmits feedback for the control
person’s gesture at the moved position to the moved position. In this case, as describe
above, the controller 180 changes a sound output direction of the directional speaker
204 according to the user’s moving direction, or controls a sound emission direction of
the directional speaker 204 using the rotary power of a predetermined motor (not
shown).

The foregoing description has been described with reference to FIGS. 9 to 11 that
feedback sound corresponding to the control person’s specific gesture is output in a
direction of the control person through a directional speaker, and when the control
person’s position is moved, a sound output direction of the directional speaker can be
also changed to correspond to the moved position of the control person.

In the foregoing implementation, the sound output unit 152 of the image display
device 100 comprises a non-directional speaker 206 and a directional speaker 204, and
hereinafter, a method of providing gesture feedback that can efficiently provide gesture
feedback by appropriately using the directional speaker 204 or the non-directional
speaker 206 will be described.

FIG. 12 is a flowchart illustrating a method of providing gesture feedback of an
image display device according to an implementation of this document.

Referring to FIG. 12, a process before step S130 has been described with respect to
FIG. 9 and therefore a description thereof will be omitted.

The controller 180 determines whether a gesture command corresponding to the
control person’s gesture exists (S130). If a gesture command corresponding to the
control person’s gesture exists, the controller 180 determines whether the corre-
sponding gesture command is a gesture command that can be output to a non-
directional speaker (S131), and if the corresponding gesture command is a gesture
command that can be output to a non-directional speaker, the controller 180 outputs
feedback sound through the non-directional speaker (S133).

If a gesture command corresponding to the control person’s gesture does not exist at
step 130, or if the corresponding gesture command is not a gesture command that can
be output through a non-directional speaker at step 131(for example, when it is
necessary to provide gesture feedback sound for the control person’s gesture to only
the control person), the controller 180 outputs the feedback sound to the control
person’s position through the directional speaker (S135).

FIG. 13 is a diagram illustrating an example of outputting feedback sound to a non-
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directional speaker.

For example, when it is necessary to provide gesture feedback sound for the control
person’s gesture to everybody viewing a television, or when the gesture feedback
sound does not disturb the television viewing (e.g., a gesture for selecting a channel),
gesture feedback sound can be transmitted to everybody viewing the television through
the non-directional speaker 206.

That is, it can be predefined by the user whether to transmit feedback sound for a
specific gesture to only the control person through a directional speaker, or whether to
share feedback sound to everybody through a non-directional speaker. For example,
even if other persons hear feedback sound for various gestures in which a user selects a
predetermined program, the feedback sound does not disturb television viewing of the
other persons.

Referring to FIG. 13, the controller 180 may visually provide feedback corre-
sponding to the control person’s gesture through the display unit 151. For example,
when the control person takes a gesture 301 of selecting an item “sports & enter-
tainment” of a menu 305 for selecting a program to view, the controller 180 visually
differently provides an item “sports & entertainment” of the menu 305 through the
display unit 151. Further, the controller 180 can visually provide that program in-
dicators are moved to correspond to a gesture 302 for selecting a specific program.

Here, the sound output unit 152 (speaker) comprises both the directional speaker 204
and the non-directional speaker 206, and in FIG. 13, the user can see through an
indicator 211 that feedback sound is provided through the non-directional speaker 206.
In FIG. 13, reference numeral 211 is an indicator representing that a non-directional
speaker is a turn-on state, and reference numeral 212 is an indicator representing that a
directional speaker is a turn-on state.

However, when adjusting a volume while viewing a specific program, or due to an
error of gesture recognition while adjusting the volume, if feedback sound of a specific
tone occurs, this may disturb other persons viewing the television. Hereinafter, an
example of providing feedback sound for the control person’s gesture through the di-
rectional speaker 204 will be described.

FIG. 14 is a diagram illustrating an example of a reference gesture action for volume
adjustment.

Referring to FIG. 14, the control person can adjust a volume through a gesture while
viewing a television program. In order to adjust the volume through a predetermined
gesture, the image display device 100 should be in a volume adjustment mode state
through the gesture. As shown in FIG. 14(a), in order to display a volume adjustment
menu in the display unit 151, the control person can take a vertical waving gesture

using a palm based on a wrist. When a gesture shown in FIG. 14(a) is input, the
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controller 180 provides a volume adjustment menu to the display unit 151 in order to
adjust a volume through the gesture.

[145] When the volume adjustment menu is provided, as shown in FIG. 14(b), a gesture of
rotating counterclockwise corresponds to a “volume up gesture command”, and a
gesture of rotating clockwise corresponds to a “volume down gesture command”. In
the volume adjustment mode, a circling gesture to right using the entire palm based on
a wrist portion corresponds to a gesture command for increasing a volume, and a
“circling gesture to left” corresponds to a gesture command for decreasing a volume.

[146] FIGS. 15 to 17 are diagrams illustrating a method of providing feedback sound when
a gesture recognition error occurs.

[147] While viewing a predetermined television program, it is assumed that the control
person’s gesture causes a recognition error. For example, when a coinciding gesture
action does not exist between a gesture image acquired through a camera and at least
one predefined gesture action stored in the memory 160, the controller 180 can output
a predetermined “‘sound message” or “sound tone” through the sound output unit 152
in order to induce a right gesture to the control person.

[148] Referring to FIG. 15, while viewing a specific program through a television, when
the control person adjusts a volume through a gesture, the television is first advanced
to a volume adjustment mode. Here, by taking a predetermined gesture action, for
example, a vertical waving gesture, the television is advanced to a volume adjustment
mode.

[149] As shown in FIG. 14, in the volume adjustment mode, a “circling gesture to right”
using the entire palm of the hand based on a wrist portion corresponds to a gesture
command of increasing a volume, and a “circling gesture to left” corresponds to a
gesture command of decreasing a volume.

[150] However, when the user takes a gesture moving in a left horizontal direction instead
of a rotation gesture, the gesture recognition unit 182 of the controller 180 can
recognize that a gesture command corresponding to a gesture of moving in a horizontal
direction does not exist, in the volume adjustment mode. When such a gesture
recognition error exists, the controller 180 can visually or auditorily provide feedback
for the gesture in order to induce a right gesture to the control person.

[151] FIG. 16 is a diagram illustrating an example of visually providing an error message
when a gesture recognition error exists.

[152] Feedback related to such a gesture recognition error is necessary for the control
person, but may be unnecessary sound to other viewers. That is, it is preferable to
transmit feedback sound for a gesture error to only the control person through the di-
rectional speaker 204.

[153] FIG. 17 is a diagram illustrating an example of outputting feedback sound in a
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direction of the control person through a directional speaker when a gesture
recognition error exists.

As describe above, when a volume adjustment menu 320 is provided, in order to
adjust a volume, a gesture of rotating a hand clockwise or counterclockwise is
necessary. However, as shown in FIG. 15, in a gesture of moving a hand from the left
to the right, because a gesture command corresponding thereto does not exist, the
controller 180 can process as a gesture is not recognized. Accordingly, feedback sound
for a gesture recognition error can be transmitted to the control person through the di-
rectional speaker 204. Persons viewing a television at a periphery of the control person
cannot hear the feedback sound.

FIGS. 18 and 19 are diagrams illustrating an example of providing gesture feedback
through a directional speaker.

Referring to FIGS. 18 and 19, even if an error does not occur in gesture recognition,
it is necessary to transmit feedback sound to only the control person through a di-
rectional speaker. That is, even when the controller 180 appropriately recognizes a
gesture, it is necessary to provide feedback to only the control person. For example,
while viewing a television, when the control person takes a gesture of adjusting a
volume, a counterclockwise gesture of one time can raise a volume by one level, and
whenever the gesture is taken one by one, when feedback sound corresponding thereto
is provided through a non-directional speaker, the feedback sound may be heard as
noise to other television viewers. Therefore, feedback sound can be output to only the
control person through a directional speaker so that the feedback sound can be heard to
only the control person.

FIG. 20 is a diagram illustrating another example of providing gesture feedback
through a directional speaker.

Feedback media can be differently provided according to a distance between a
control person and a television. Here, the feedback can be visually or auditorily
provided through feedback media.

Referring to FIG. 20, while visual feedback 321 is provided through the display unit
151, when the control person recedes from the television, the control person may not
clearly recognize the visually provided feedback. When the control person moves from
a first position P1 to a second position P2, the feedback sound can be output to the
second position using the directional speaker 204 together with the visual feedback
321.

Therefore, the controller 180 can visually display feedback corresponding to a
gesture according to a distance between the control person and the television through
the display unit 151, or auditorily provide through a directional speaker together with a

visual expression.
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FIG. 21 is a diagram illustrating another example of providing gesture feedback
through a directional speaker.

The feedback media can be differently provided according to an angle between the
control person and the television.

Referring to FIG. 21, while visual feedback is provided through the display unit 151,
when the control person deviates from a viewing area for viewing the television at a
present position P1 and moves to a position P2, the control person may not clearly
recognize visually provided feedback.

While detecting the control person’s motion through the camera 121, when the
control person’s position deviates a specific area, or when the control person cannot
clearly recognize feedback displayed at a present position of the control person other
than a blind spot area, auditory feedback can be provided through a directional
speaker.

FIG. 22 is a diagram illustrating another example of providing gesture feedback
through a directional speaker.

When the control person is changed, the controller 180 outputs feedback sound by
adjusting a sound output direction of a directional speaker in a direction of a person
who newly acquires a control right.

Referring to FIG. 22, while providing feedback sound to a first position P1 for the
control person existing at the first position P1, when a person existing at a second
position P2 newly acquires a control right of the image display device 100, the di-
rectional speaker 204 can output feedback sound for a gesture of the control person of
the second position P2 to the second position P2.

A control right that can control the image display device 100 by a gesture can be
acquired by a predefined gesture of the user.

FIG. 23 is a diagram illustrating another example of providing gesture feedback
through a directional speaker.

The sound output unit 152 of the image display device 100 comprises two directional
speakers 204_1 and 204_2. Therefore, when two control persons exist, different
feedback sound can be output in directions of each control person.

Referring to FIG. 23, when a plurality of control persons exist, for a first control
person existing at the first position P1, by controlling an output direction of the first di-
rectional speaker 204 1 to the first control person, feedback sound can be output, and
for a second control person existing at the second position P2, by controlling an output
direction of the second directional speaker 204_2 to the second control person,
feedback sound can be output.

In FIG. 23, it is assumed that two directional speakers exist, but when one directional

speaker exists, for the first control person’s gesture, the controller 180 adjusts a sound
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output direction of a directional speaker toward the first control person and then when
the second control person’ gesture occurs, the controller 180 adjusts a sound output
direction of a directional speaker toward the second control person.

FIG. 24 is a flowchart illustrating a method of providing gesture feedback using an
image display device according to an implementation of this document.

At least one directional speaker interlocked with the image display device 100 may
exist. The at least one directional speaker may be integrally formed with the image
display device 100, but may be manufactured in a separated type to install in space
separated by a predetermined distance from the image display device 100. For
example, the at least one directional speaker may be installed at the ceiling of space at
which the user is positioned.

Referring to FIG. 24, when a plurality of directional speakers exist, the controller 180
calculates a distance between the first directional speaker and a user (S300), and
calculates a distance between the second directional speaker and the user (S310). The
controller 180 compares the two distances and outputs feedback sound through a di-
rectional speaker adjacent to the user (S320).

FIG. 25 is a flowchart illustrating the method of providing gesture feedback of FIG.
24.

Referring to FIG. 25, when the user acquires a control right and takes a prede-
termined gesture at a specific position, the controller 180 acquires the control person’s
position (S400). The control person’s position can be acquired through a camera.

The controller 180 calculates a distance between a first directional speaker and the
control person and a distance between a second directional speaker and the control
person at a first visual point (S410).

The first visual point may be any visual point before the control person moves a
position. Further, the first visual point may be a visual point before deviating a di-
rectional range of the first directional speaker as the control person moves a position.

The controller 180 determines whether a distance between the first directional
speaker and the control person is smaller than a distance between the second di-
rectional speaker and the control person (S420). If a distance between the first di-
rectional speaker and the control person is smaller than a distance between the second
directional speaker and the control person, the controller 180 turns on the first di-
rectional speaker and outputs feedback sound through the first directional speaker
(S430). If a distance between the first directional speaker and the control person is not
smaller than a distance between the second directional speaker and the control person,
the controller 180 turns on the second directional speaker and outputs feedback sound
through the second directional speaker (S435).

While outputting feedback sound through the first directional speaker or the second
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directional speaker, the controller 180 determines whether the user’s position is moved
(S440). If the user’s position is moved, the controller 180 calculates a distance between
the first directional speaker and the control person and a distance between the second
directional speaker and the control person at a second visual point (S450). Here, the
second visual point may be any visual point after the control person exists within a di-
rectional range of the second directional speaker as the control person moves a
position.

FIG. 26 is a flowchart illustrating the method of providing gesture feedback of FIG.
25.

Referring to FIG. 26, a plurality of speakers 204_1, 204_2, 204_3, and 204_4 exist,
and may be installed in the ceiling to output feedback sound on the user’s head. The
speakers may be a directional speaker. Alternatively, some speakers may be a di-
rectional speaker, and the remaining speakers may be a non-directional speaker.

An area that can hear sound that is output from the first directional speaker 204 _1
may be an area P1. An area that can hear sound that is output from the second di-
rectional speaker 204 2 is limited to an area P2, and directional ranges of the
remaining third and fourth directional speakers 204_3 and 204_4 are limited to areas
P3 and P4, respectively.

When the camera 121 recognizes the control person’s position, the controller 180
outputs feedback sound through a directional speaker corresponding to the recognized
position of the control person.

When the control person moves from a position P3 to a position P4, the controller
180 outputs feedback sound through the fourth directional speaker 204 4.

Therefore, when a plurality of directional speakers exist, by turning on a directional
speaker corresponding to a position of the control person rather than adjusting a di-
rectional direction of a directional speaker, feedback sound for the control person’s
gesture can be conveniently transmitted to the control person.

In this case, the controller 180 turns off the remaining directional speakers other than
a directional speaker corresponding to the control person’s position. That is, when the
control person moves, by turning on only one directional speaker to output feedback
sound according to the moving direction and by turning off the remaining directional
speakers, consumption power of the directional speaker can be reduced.

Here, a range that can be covered by each directional speaker can be predefined by
the user.

The directional speakers 204_1, 204_2, 204_3, and 204_4 shown in FIG. 26 can
adjust a sound output direction, as describe above. A sound output direction can be
adjusted in a specific direction in a software method, or can be physically adjusted

through a motor that can be provided in a directional speaker. Therefore, when a



23

WO 2012/091185 PCT/KR2010/009355

[191]

[192]

[193]

[194]

[195]

[196]

[197]

[198]

[199]

control person takes a predetermined gesture at a periphery of a specific area as well as
when a control person exists within ranges of specific areas P1 to P4 shown in FIG. 26,
the control person can receive feedback sound for the gesture.

The speakers 204_1, 204_2, 204_3, and 204_4 shown in FIG. 26 may be a non-
directional speaker.

Further, the directional speakers 204_1, 204_2, 204_3, and 204_4 shown in FIG. 26
can adjust a sound output direction, as describe above. A sound output direction can be
adjusted in a specific direction in a software method, or can be physically adjusted
through a motor that can be provided in a directional speaker. Therefore, when a
control person takes a predetermined gesture at a periphery of a specific area as well as
when a control person exists within a range of specific areas P1 to P4 shown in FIG.
26, the control person can receive feedback sound for the gesture.

In the following description, a method of providing the feedback using a visual
medium or an auditory medium as a feedback providing means corresponding to a
control person’s gesture has been described. Hereinafter, a method of providing the
feedback by a tactile sense in which the control person can feel will be described.

FIG. 27 is a flowchart illustrating a method of transmitting feedback of an image
display device according to an implementation of this document.

According to an implementation, as a feedback transmission means of a gesture, a
method of using a tactile sense in addition to the above-described auditory method can
be used.

Referring to FIG. 27, the image display device 100 acquires a control person’s
gesture image through the camera 121 (S500). Further, the control person’s position
can be recognized through the acquired gesture image.

The vibration module 153 of the image display device 100 has a specific frequency
causing a tactile sense by a specific pressure and generates a feedback vibration having
a vibration pattern corresponding to a specific gesture command (S510). Here, the
specific frequency may be ultrasonic waves. Further, the vibration pattern may be a
vibration pattern of the ultrasonic waves.

The controller 180 recognizes a gesture command corresponding to a gesture that is
input by the control person, emits a feedback vibration corresponding to the gesture
command to outer space, and transmits the feedback vibration to the control person
(S520). When the ultrasonic waves are transmitted to a specific body portion of the
control person using outer space as a medium due to characteristics having a specific
pressure, the control person can feel predetermined trembling due to a pressure of su-
personic waves as a tactile sense.

A vibration pattern corresponding to the gesture command can be stored in the

memory 160, as shown in FIG. &, and a vibration pattern corresponding to each gesture
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[200]

[201]

[202]

[203]

[204]

[205]

[206]

command can be predefined by the user.

FIG. 28 is a diagram illustrating the method of providing gesture feedback of FIG.
27.

Referring to FIG. 28, it is assumed that a control person takes a gesture of pushing a
hand to the front in order to execute a gesture command related to reproduction of a
specific program toward the television of the front. When a plurality of contents C1,
C2, and C3 are provided in the display unit 151, if the control person takes a pushing
gesture of selecting the content C2, the controller 180 can notify the user that the
gesture is recognized through visual feedback and auditory feedback with respect to
the pushing gesture.

The controller 180 can display the selected content C2 through the entire display unit
151. Further, the controller 180 emits a vibration having a specific vibration pattern to
outside air through the vibration module 153, and transmits the vibration to the user’s
hand using the air as an intermediary. The user detects trembling of a specific pattern
due to a specific pressure of the vibration, thereby receiving feedback in which a
gesture is recognized.

In the following description, implementations in which the control person receives
predetermined gesture feedback through a visual sense, an auditory sense, and a tactile
sense and in which the feedback is provided to only the control person have been
described. With respect to a means of transmitting the feedback, this document is not
limited to a visual sense, an auditory sense, or a tactile sense and can be provided in
various sense forms.

The above-described method of controlling an image display device may be written
as computer programs and may be implemented in digital microprocessors that execute
the programs using a computer readable recording medium. The method of controlling
an image display device may be executed through software. The software may
comprise code segments that perform required tasks. Programs or code segments may
also be stored in a processor readable medium or may be transmitted according to a
computer data signal combined with a carrier through a transmission medium or com-
munication network.

The computer readable recording medium may be any data storage device that can
store data that can be thereafter read by a computer system. Examples of the computer
readable recording medium may comprise ROM, RAM, CD-ROM, DVD-ROM, DVD-
RAM, magnetic tapes, floppy disks, and optical data storage devices. The computer
readable recording medium may also be distributed over network coupled computer
systems so that the computer readable code is stored and executed in a distribution
fashion.

A mobile terminal may comprise a first touch screen configured to display a first
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[207]

[208]

object, a second touch screen configured to display a second object, and a controller
configured to receive a first touch input applied to the first object and to link the first
object to a function corresponding to the second object when receiving a second touch
input applied to the second object while the first touch input is maintained.

Any reference in this specification to “one implementation”, “an implementation”,
“example implementation”, etc. means that a particular feature, structure, or charac-
teristic described in connection with the implementation is comprised in at least an im-
plementation of the invention. The appearances of such phrases in various places in the
specification are not necessarily all referring to the same implementation. Further,
when a particular feature, structure, or characteristic is described in connection with
any implementation, it is submitted that it is within the purview of one skilled in the art
to effect such feature, structure, or characteristic in connection with other ones of the
implementations.

Although implementations have been described with reference to a number of il-
lustrative implementations thereof, it should be understood that numerous other modi-
fications and implementations can be devised by those skilled in the art that will fall
within the spirit and scope of the principles of this disclosure. More particularly,
various variations and modifications are possible in the component parts and/or ar-
rangements of the subject combination arrangement within the scope of the disclosure,
the drawings and the appended claims. In addition to variations and modifications in
the component parts and/or arrangements, alternative uses will also be apparent to
those skilled in the art.
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Claims
An image display device comprising:
a speaker;
a camera for photographing a user’s gesture and for acquiring a gesture
image; and
a controller for recognizing the user’s position from the acquired
gesture image and for outputting sound of the speaker to the user’s
position.
The image display device of claim 1, wherein the speaker comprises a
directional speaker, and
the controller controls a directional direction of the directional speaker
toward the user’s position.
The image display device of claim 2, further comprising a memory for
storing a gesture command corresponding to at least one predefined
gesture,
wherein the controller recognizes a gesture command corresponding to
the gesture image based on the gesture image acquired through the
camera and outputs feedback sound corresponding to the gesture
command through the directional speaker.
The image display device of claim 3, wherein the controller changes a
sound output direction of the directional speaker according to a moving
direction of the user.
The image display device of claim 3, wherein the controller changes a
kind of the feedback sound according to a kind of a gesture command
corresponding to the user’s gesture.
The image display device of claim 3, wherein the speaker further
comprises a non-directional speaker, and
the controller outputs the feedback sound through one of the directional
speaker and the non-directional speaker.
The image display device of claim 6, wherein the controller outputs the
feedback sound through the non-directional speaker when a gesture
command corresponding to the user’s gesture exists and outputs the
feedback sound through the directional speaker when a gesture
command corresponding to the user’s gesture does not exist.
The image display device of claim 3, further comprising a display unit
for visually displaying feedback corresponding to the user’s gesture,

wherein the controller visually and auditorily provides the feedback, as



WO 2012/091185

[Claim 9]

[Claim 10]

[Claim 11]
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[Claim 14]

[Claim 15]

[Claim 16]
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the user’s position is changed.

The image display device of claim 8, wherein the controller outputs the
feedback sound to the user’s position through the directional speaker
when the user’s position deviates a viewing area while visually
providing feedback for the user’s gesture through the display unit.

The image display device of claim 3, wherein the controller changes a
sound output direction of the directional speaker to a position of a user
who acquires the control right when a gesture control person is
changed.

The image display device of claim 3, wherein the directional speaker
comprises a first directional speaker and a second directional speaker,
and

the controller outputs feedback sound for a first control person’s
gesture to the first control person’s position through the first directional
speaker and outputs feedback sound for a second control person’s
gesture to the second control person’s position through the second di-
rectional speaker.

The image display device of claim 3, wherein a directional range of the
directional speaker is predefined by a user.

An image display device comprising:

a first speaker;

a second speaker; and

a controller for outputting feedback sound corresponding to a user’s
gesture through any one speaker adjacent to the user among the first
speaker and the second speaker.

The image display device of claim 13, wherein the first speaker and the
second speaker are directional speakers, and

the controller turns on a directional speaker in which the user exists
within a directional range.

An image display device comprising:

a camera;

a vibration module for emitting a vibration causing a tactile sense by a
specific pressure to outer space; and

a controller for controlling the vibration module to transmit a feedback
vibration corresponding to a user’s gesture acquired through the camera
to the user.

The image display device of claim 15, wherein the controller changes a

vibration pattern of the feedback vibration according to a gesture
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command related to the user’s gesture.

The image display device of claim 15, wherein the controller changes
intensity of the feedback vibration according to a distance between the
image display device and the user.

A method of providing gesture feedback of an image display device,
the method comprising:

acquiring a user’s gesture image;

recognizing the user’s position through the gesture image;

generating feedback sound corresponding to a gesture command related
to the acquired gesture image; and

outputting the feedback sound to the user position through a directional
speaker,

wherein a sound emission direction of the directional speaker is
changed according to the user’s moving direction.

A method of providing gesture feedback of an image display device,
the method comprising:

calculating a distance between a first directional speaker and a user;
calculating a distance between a second directional speaker and a user;
and

outputting feedback sound correspond to the user’s gesture through a
directional speaker adjacent to the user among the first directional
speaker and the second directional speaker.

A method of providing gesture feedback of an image display device,
the method comprising:

acquiring a user’ gesture image;

generating a feedback vibration having a specific frequency causing a
tactile sense by a specific pressure and having a vibration pattern corre-
sponding to a gesture command related to the gesture image; and
emitting the generated feedback vibration to outer space and
transmitting the generated feedback vibration to the user,

wherein the vibration pattern is changed according to a kind of the

gesture command.
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