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displays such as TVs or image processing devices. User's hands
have been photographed through a camera to recognize the motion
of the user's hands, so that commands are input according to the
motion of user's hands instead of conventional input devices such
as a mouse and a keyboard.
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Description
Title of Invention: AN APPARATUS AND METHOD FOR

INPUTTING COMMAND USING GESTURE
Technical Field

The disclosure relates to an apparatus and a method for inputting commands using
gestures of a user. More particularly the disclosure relates to a method of inputting
commands into displays such as TVs or image processing devices, in which user's
hands have been photographed through a camera to recognize the motion of the user's
hands, so that commands are input according to the motion of user's hands instead of

conventional input devices such as a mouse and a keyboard.

Background Art

Recently, a new apparatus and method of inputting commands are required in a
display or an image processing apparatus capable of performing multiple functions of a
smart TV because it is difficult for a user to input various commands by using a con-
ventional simple remote controller.

A keyboard or mouse, which is a conventional input device, may be inconvenient
when a user uses the keyboard or the mouse in a living room where a TV is mainly
installed. In addition, wired devices such as USB cables may be restricted in distance

or annoy the user.
Disclosure of Invention
Technical Problem

The disclosure has been made to solve the problems occurring in the related art, and
an object of the disclosure is to provide a novel method of inputting commands for a
display or an image processing apparatus, capable of performing multiple functions of
a smart TV.

Another object of the disclosure is to provide a method of easily inputting commands
using gestures by a user in wireless.

Solution to Problem

According to one embodiment, an input apparatus using a gesture includes at least
one camera photographing a gesture of a user, a controller displaying a virtual image
of a device to which the gesture is applied, a user gesture image that has been pho-
tographed, and a feedback image according to the user gesture in a gesture recognition
mode, and executing a command according to the user gesture, and a storage unit
storing a command code used to run an operation of the controller.

According to one embodiment, an input method using a gesture of a user includes

photographing the gesture of the user, displaying a virtual image of a device to which
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the gesture is applied in a gesture recognition mode, displaying a photographed image
of the gesture of the user, displaying a feedback image according to the gesture of the

user, and executing a command according to the gesture of the user.

Advantageous Effects of Invention

According to the disclosure, in the display or the image processing apparatus capable
of performing multiple functions, a user can easily input commands using gestures.

According to the disclosure, a user provides images for user's own hands, a virtual
keyboard, or a virtual mouse to a screen through a feedback scheme, so that the user
can more exactly input desired commands.

In addition, according to the disclosure, the recognition rate can be improved by rec-
ognizing the depth of gestures through a plurality of cameras.
Brief Description of Drawings

FIG. 1 is a view showing a method in which a virtual keyboard is typed using a user's
gesture according to one embodiment of the disclosure;

FIG. 2 is a block diagram showing the structure of an input device using a gesture
according to one embodiment of the disclosure;

FIGS. 3 and 4 are views showing that a user types the virtual keyboard using a user
gesture according to one embodiment of the disclosure;

FIGS. 5 and 6 are views showing a method of performing mouse input by using the
input device according to one embodiment of the disclosure;

FIGS. 7 and § are views showing a method of inputting phone numbers using the
gesture of the user according to one embodiment of the disclosure;

FIG. 9 is a view showing a method of recognizing a gesture by using a plurality of
cameras according to one embodiment of the disclosure; and

FIG. 10 is a flowchart showing an input method using a gesture according to one em-

bodiment of the disclosure.

Best Mode for Carrying out the Invention

Hereinafter, the embodiments according to the disclosure will be described in more
detail with reference to accompanying drawings.

FIG. 1 is a view showing a method in which a virtual keyboard is typed using a user's
gesture according to one embodiment of the disclosure.

An infrared camera 120 is installed at one side of a display 110 to photograph an
image of an object introduced into a predetermined detection region 115 near the
display 110.

If the display 110 is set in a gesture recognition mode, an image 111 of a virtual input
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device, for example, a virtual keyboard is displayed on the screen of the display 110.
An input window image 112 may be displayed on the key board image 111 to display
values input through the virtual keyboard. The virtual keyboard image 111 and the
input window image 112 may be displayed as oblique images. Although the virtual
keyboard image 111 and the input window image 112 are displayed, contents, such as
a film, a drama, and an Internet browsing image, which are being displayed on the
display 110, are visible by a user.

If a user puts hands into the detection region 115, the infrared camera 120 pho-
tographs the user's hands, so that a hand image 113 of the user can be displayed on the
screen of the display 110.

The hand image 113 of the user may be displayed as an oblique image. In this state,
if the user makes a gesture of typing a keyboard in the air, appropriate characters may
be input.

Since the infrared camera 120 is used, the input using the gesture can be performed
without light around the infrared camera 120.

FIG. 2 is a block diagram showing the structure of an input device 10 using a gesture
according to one embodiment of the disclosure.

As shown in FIG. 2, the input device 10 according to one embodiment of the
disclosure includes the infrared camera 120 to photograph a user gesture, a controller
130 to display a virtual image of a device to which the user gesture is applied, a user
gesture image that has been photographed, and a feedback image according to the user
gesture in a gesture recognition mode, and execute a command according to the user
gesture, a storage unit 140 to store command codes used to execute the operation of the
controller 130, a micro-phone 150 to receive the voice of the user, and a display 110 to
display the virtual image of the device, the user gesture image, and the feedback
image.

The infrared camera 120, which is an external camera, is detachably coupled with the
input device 10. The infrared camera 120 is provided therein with an infrared lighting
unit. According to another embodiment, a visible light camera may be used.

The display 110 may include an LCD or a PDP. The display 110 may be integrated
with the input device 10. The display 110 is an external display, and may be de-
tachably coupled with to the input device 10.

The controller 130 can operate according to the software stored in the storage unit
140. The controller 130 runs all operations of the input device 10. The controller 130
may be realized through ASIC or FPGA. In addition, the controller 130 may be
realized as an embedded system to run only the operation of the input device 10, or
may be a general purpose process to run different operations according to the software

stored in the storage unit 140.
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The storage unit 140 stores the software to operate the controller 130. In addition, the

storage unit 140 can store user data such as films, photographs, and music.
The micro-phone 150 receives the voice of the user. As described below, a user may

activate the gesture recognition mode of the input device 10 through the voice input, or

may change the gesture recognition mode.

Mode for the Invention

FIGS. 3 and 4 are views showing that a user types the virtual keyboard using a user
gesture according to one embodiment of the disclosure. FIG. 3 is a view showing the
screen image of the display 110 shown in FIG. 1.

A user can executes a keyboard input mode through voice input or a remote-
controller. For example, if the user speaks "Keyboard Input" the voice of the user is
input through the micro-phone 150, and the controller 130 recognizes a command
through voice processing to perform the keyboard input mode. If the keyboard input
mode is executed, the input window 112, on which the keyboard virtual image 111 and
input values are displayed, may be displayed on the display 110 as shown in FIG. 3.
The keyboard virtual image 111 and the input window 112 may be displayed as an
oblique image. In addition, an indicator 119 may be displayed at one side of the screen
image to represent that a present mode is the keyboard input mode.

If the user puts the hands into the detection region 115, the hand image 113 may be
displayed on the screen image as shown in FIG. 4. The hand image 113 may be
displayed as an oblique image. If the user moves user's fingers, the fingers of the hand
image 113 moves. Accordingly, the user can visually recognize the position of the
fingers on the keyboard through the virtual keyboard image 111 and the hand image
113.

A part of the keyboard in which the user's fingers are positioned may be displayed as
a focus-on image 117 such that the user can smoothly recognize the positions of the
fingers. For example, if one of the user's fingers is positioned corresponding to "r" of
the keyboard, "r" may be focused on and displayed as shown in FIG. 4.

Although FIG. 4 shows only a key corresponding to one finger, the positions of all of
tens fingers may be focused on and displayed.

The controller 130 of the input device 10 can recognize the positions of fingers by
performing image processing with respect to the user hand image 113 photographed
through the infrared camera 120. In addition, the controller 130 may compare the
finger positions with the position of the keyboard image 111 to recognize the finger
positions on the keyboard image 111.

The controller 130 of the input device 10 may set points to the positions of the finger
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joints of the hand image 113, and recognize the motion of fingers according to the
movement of each point.

The finger positions may be recognized through generally-know various image
processing algorithms in addition to the above algorithm.

If a user makes a gesture to press a key button, key input may be performed. For
example, as shown in FIG. 4, if the user bends one finger, the controller 130
recognizes the bending of the finger based on an image photographed by the camera
130. Accordingly, the controller 130 may perform key input corresponding to the
position of the finger.

According to the above structure, the user can inputs keys while viewing the
keyboard image 111 and the hand image 113, so that keyboard input can be performed
without an additional remote controller or an additional wireless keyboard.

FIGS. 5 and 6 are views showing a method of performing mouse input by using the
input device 10 according to one embodiment of the disclosure.

The user can execute a mouse input mode through voice input or a remote controller.
If the mouse input mode is executed, a virtual mouse image 123 can be displayed on a
screen as shown in FIG. 5. In addition, an indicator 125 may be displayed at one side
of the screen to represent the mouse input mode.

If a user puts user's hands 121 into the detection region 115, a hand image 122 may
be displayed on the screen as shown in FIG. 6. The user can correct the positions of the
user's own hands 121 while viewing the virtual mouse image 123 and the hand image
122 of the user's own hands 121. The virtual mouse image 123 and the hand image 122
may be displayed as oblique images.

If the user makes a gesture to grip the mouse image 123, the hand image 122 grips
the mouse image 123. In this state, if the user moves the user's own hands 121, a
pointer 124 moves.

If the user makes a gesture to click a right or left button of the mouse, the image in
which the user's hand performs the right-click or left-click of the mouse is displayed,
and the operation corresponding to the click is executed.

According to the embodiment, if the finger of the user is put on the left-button or the
right-button of the mouse, the left-button or the right-button of the mouse may be
focused on, enlarged, and displayed, or may be highlighted and displayed. In the state
on which the mouse is focused on, if the user makes a gesture to click the mouse, the
command corresponding to the click can be executed.

Similarly to the keyboard input mode, the controller 130 of the input device 10
compares the positions of the hand image 122 of the user and the mouse image 123
with each other to recognize the movement of the user hands 121. In addition, points

are set on the joints of the user fingers, and the finger movement can be recognized
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according to the movement of the set points.

Although the keyboard input mode and the mouse input mode have been separately
described according to the previous embodiment, an input mode, in which all of the
virtual keyboard and mouse images are displayed, and the input operation through the
keyboard and the mouse may simultaneously performed, may be provided

FIGS. 7 and 8 show a method of inputting phone numbers using the gesture of the
user according to one embodiment of the disclosure. Recently, displays such as smart
TVs has been developed to support a voice call or a video call, and are applicable to
the present embodiment.

The user can execute a phone mode through voice input. If the phone mode is
executed, an input window 132 to display a key pad 131 and phone numbers, which
has been input, may be displayed. All of the key pad 131 and the input window 132
can be displayed as oblique images.

If the user puts fingers in the detection region of the camera 120 in this state, a finger
image 134 can be displayed as shown in FIG. 8. If the user moves the position of the
finger, the finger image 134 moves together with the user's finger. A key button corre-
sponding to the position of a tip of the finger is focused on so that the position corre-
sponding to the tip of the finger may be displayed. For example, if the position of the
tip of the finger corresponds to "8" on the key pad 131, "8" may be focused on and
displayed.

If the user makes a gesture to press the key pad 131, the button corresponding to the
position of the finger can be input. The input value may be displayed on the input
window 132. In this manner, the user can make a call or can perform other phone
functions.

According to one embodiment of the disclosure, the recognition rate of user gestures
can be improved by using a plurality of cameras 120.

Referring to FIG. 9, two cameras 120a and 120b may be installed at an upper portion
or a predetermined position of the display 110. The cameras 120a and 120b may
photograph user hands 114, and the photographed images are processed by the
controller 130 so that the position of the hands 114 can be more exactly measured. If at
least two cameras are used, the two cameras may serve as a stereo camera. Ac-
cordingly, a 3-D image can be extracted, and the movement of the fingers can be more
exactly recognized. In addition, the movement in the vertical direction of the display
110, that is, the depth is more exactly measured, so that the gesture of the user can be
more exactly recognized.

FIG. 10 is a flowchart showing the input method using the gestures according to one
embodiment of the disclosure.

In step S11, the user can enter the gesture recognition mode through voice input, a
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remote controller, or other schemes. The gesture recognition mode may include a
keyboard input mode, a mouse input mode, or a phone number input mode as
described above.

If the gesture input mode is performed, the image of the input device to which the
gestures are applied can be displayed in step S12. The image of the input device may
include images of a keyboard, a mouse, or a phone number.

In step S13, if the user puts user's hands into the detection region, the image of the
user's hands may be displayed. In step S14, if the user moves the hands, a key button
corresponding to the position of a finger according to the movement of the hands is
focused on and displayed, so that the position of the finger can be provided through a
feedback scheme.

In step S15, if the user makes a gesture to press a key button or click a mouse, a
command corresponding to the key button or the click of the mouse may be performed.

Although exemplary embodiments of the disclosure has been described for il-
lustrative purposes, those skilled in the art will appreciate that various modifications,
additions and substitutions are possible, without departing from the scope and spirit of

the invention as disclosed in the accompanying claims.
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Claims

An input apparatus using a gesture comprising:

at least one camera photographing a gesture of a user;

a controller displaying a virtual image of a device to which the gesture
is applied, a user gesture image that has been photographed, and a
feedback image according to the user gesture in a gesture recognition
mode, and executing a command according to the user gesture; and

a storage unit storing a command code used to run an operation of the
controller.

The input apparatus of claim 1, further comprising a display outputting
the images.

The input apparatus of claim 1, wherein the feedback image includes an
image in which a position of a keyboard, at which a hand of the user is
placed, is focused on.

The input apparatus of claim 1, further comprising a micro-phone
receiving voice of the user, wherein the controller activates or changes
the gesture recognition mode according to the voice received through
the micro-phone.

The input apparatus of claim 1, wherein the cameral is an infrared
camera.

The input apparatus of claim 1, wherein the device to which the gesture
is applied includes at least one of a keyboard, a mouse, and a phone
number key pad.

An input method using a gesture of a user, the input method
comprising:

photographing the gesture of the user;

displaying a virtual image of a device to which the gesture is applied in
a gesture recognition mode;

displaying a photographed image of the gesture of the user;

displaying a feedback image according to the gesture of the user; and
executing a command according to the gesture of the user.

The input method of claim 7, wherein the feedback image includes an
image in which a position of a keyboard, at which a hand of the user is
placed, is focused on.

The input method of claim 7, further comprising:

receiving voice of the user; and

activating or changing the gesture recognition mode according to the
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received voice.
[Claim 10] The input method of claim 9, wherein the device to which the gesture is

applied includes at least one of a keyboard, a mouse, and a phone
number key pad.
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[Fig. 3]
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[Fig. 6]
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