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(57) Abstract: Provided are a method and an apparatus for performing exact
start and end recognition of voice based on video recognition. The method
includes determining whether a speech starts based on at least one of first
video and audio data before conversion into a voice recognition mode, con-
verting into the voice recognition mode and generating second audio data in-
cluding a voice command, when it is determined that speech starts, and de-
termining whether the speech is terminated based on at least one of second
* video and audio data after conversion into the voice recognition mode.
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Description
Title of Invention: VOICE RECOGNIZING METHOD AND

APPARATUS USING VIDEO RECOGNITION
Technical Field

The present invention relates generally to a voice recognizing method and apparatus
by using video recognition in a terminal, and more particularly, to a method and
apparatus for detecting a speech start time and a speech end time through video
recognition by a camera without a separate user gesture, and increasing accuracy of

voice recognition.

Background Art

Voice recognition technology, when substituted for physical input, aims to enable a
user to conveniently use electronic devices without movement. For example, the voice
recognition technology may be implemented in various electronic devices such as a
smart phone, a television, and a vehicle navigation device.

FIG. 1 illustrates a display screen of a terminal for recognizing voice according to the
related art. The voice recognition technology in FIG. 1 requires a user to record start,
speak, record end, and perform result computation by operating a specific program.
The related art shown in FIG. 1 is implemented by a pre-defined key word or a
structure for general free voice recognition, rather than a technology of processing a

command according to a current state of a device.
Disclosure of Invention

Technical Problem

The voice recognition technology statistically analyzes and classifies input voice. It
is important to minimize noise or silent section of recorded data for exact voice
recognition. However, when considering various situations of a user recording voice, a
noise other than a speaker’s voice is likely to be included in voice recording data, and
it is difficult to exactly recognize a voice speaking state.

The user needs a separate operation to start voice recording. For example, when the
user is driving a vehicle or carries a burden may be considered. Voice recognition is a
very valuable function in such instances, since a terminal function may be executed by
using only a user’s voice without separate key or gesture input. Accordingly, there is a
need in the art for a voice recognition technology that does not require separate gesture
user input from the start of voice recording.

Solution to Problem

The present invention has been made in view of the above problems, and provides a

method capable of executing a voice recognition terminal function without a finger
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motion by the user, and an apparatus thereof.
The present invention further provides a method of recognizing a speech start time

and a speech end time through video recognition and exactly and rapidly recognizing
voice there-through, and an apparatus thereof.
Advantageous Effects of Invention

In accordance with an aspect of the present invention, a method of recognizing a
voice command by an electronic device includes determining whether a speech starts
based on at least one of first video data and first audio data before conversion into a
voice recognition mode, converting the electronic device into the voice recognition
mode and generating second audio data including a voice command of a user, when it
is determined that speech starts, and determining whether the speech is terminated
based on at least one of second video data and second audio data after conversion into
the voice recognition mode.

In accordance with another aspect of the present invention, an electronic device for
recognizing a voice command includes an audio processor which collects and records a
voice input, a camera unit which collects and records a video input, and a controller
which controls to generate first video data or first audio data before conversion into a
voice recognition mode, determine whether a speech starts based on at least one of the
first video data and the first audio data, convert into the voice recognition mode when
it is determined that the speech starts, control to generate second audio data or second
video data including a voice command of a user, and determine whether the speech is
terminated based on at least one of the second video data and the second audio data.

In accordance with another aspect of the present invention, a platform for rec-
ognizing a voice command includes a multi-media framework which collects and
records voice input or video input to generate first video data or first audio data before
conversion into a voice recognition mode, and generate second video data or second
audio data after conversion into the voice recognition mode, and a voice framework
which determines whether a speech starts based on at least one of the first video data or
the first audio data, and determines whether the speech is terminated based on at least
one of the second video data or the second audio data.

Brief Description of Drawings

The objects, features and advantages of the present invention will be more apparent
from the following detailed description in conjunction with the accompanying
drawings, in which:

FIG. 1 illustrates a display screen of a terminal for recognizing voice according to the
related art;

FIG. 2 illustrates a configuration of a terminal according to an embodiment of the
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present invention;
FIG. 3 illustrates a method of recognizing voice according to an embodiment of the

present invention;

FIG. 4 illustrates an example of using voice recognition through a TV according to
an embodiment of the present invention;

FIG. 5 illustrates a configuration of an apparatus for recognizing voice according to
an embodiment of the present invention;

FIG. 6 illustrates a detail method of using voice recognition using a speech video
according to an embodiment of the present invention;

FIG. 7 illustrates a detail method of using voice according to an embodiment of the
present invention when the terminal is controlled according to a voice command;

FIG. 8 illustrates an example of a concrete graphic interface displaying the voice
command during the process of voice recognition according to an embodiment of the
present invention;

FIG. 9 illustrates an example of a widget for the voice command of an application
and a source code capable of registering the voice command in the widget;

FIG. 10 illustrates a sequence configuring a screen displaying the voice command by
determining a mouth shape of a user;

FIG. 11 illustrates an operation of a platform which checks a speech time point of the
user; and

FIG. 12 illustrates an operation of a platform which checks a speech end time point
of the user.

Mode for the Invention

Embodiments of the present invention are described with reference to the ac-
companying drawings in detail. The same reference numerals are used throughout the
drawings to refer to the same or like parts. Detailed descriptions of well-known
functions and structures incorporated herein may be omitted to avoid obscuring the
subject matter of the present invention.

The terminal 200 of the present invention includes all electronic devices supporting a
voice recognition function.

For example, the terminal 200 includes a portable phone, a Portable Multimedia
Player (PMP), a digital broadcasting player, a vehicle navigation device, a Personal
Digital Assistant (PDA), a music player (e.g., MP3 player, a portable game terminal, a
tablet Personal Computer (PC), and a smart phone. The terminal 200 includes various
devices supporting a voice recognition function including home appliances such as a
television, a refrigerator, and a washing machine installed at a fixed location.

FIG. 2 illustrates a configuration of a terminal 200 according to an embodiment of
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the present invention.

Referring to FIG. 2, the terminal 200 of the present invention includes a Radio
Frequency (RF) communication unit 210, a key input unit 220, a camera unit 230, an
audio processor 240, a touch screen 250, a memory 260, and a controller 270.

The RF communication unit 210 forms a communication channel for each of voice
call, video call, and transmitting data such as a video or a message under control of the
controller 270 (hereinafter, data communication channel).

The key input unit 220 includes a plurality of input keys and function keys for
receiving numeric or character information, and setting various functions. The function
keys include arrow keys, side keys, and hot keys set for executing a specific function.
The key input unit 220 generates a key signal associated with user setting and function
control of the terminal 200, and sends the generated key signal to the controller 270.
When the touch screen 250 of the terminal 200 is supported in the form of a full touch
screen, the key input unit 220 includes side keys, home keys, and other function keys
that are provided at a side of a case of the terminal 100.

Particularly, the key input unit 220 of the present invention includes a voice
recognition function key set for executing a voice recognition function. The key input
unit 220 sends a voice recognition function key event generated from the voice
recognition function key to the controller 270, which determines start and end of a
voice recognition mode according to a request signal of the voice recognition function
key.

The camera unit 230 provides collected video by shooting a subject, and may be
activated according to a signal generated from the touch screen 250 or the key input
unit 220 to collect the videos. The camera unit 230 includes a camera sensor which
converts an optical signal into an electric signal, an image signal processor which
converts an analog video signal into a digital video signal, and a Digital Signal
Processor (DSP) which processes a video signal (scaling, noise removal, Red, Green,
Blue (RGB) signal conversion) output from the image signal processor in order to
display the video signal on the touch screen 250. The camera sensor includes a Charge-
coupled Device (CCD) sensor or a Complementary Metal-Oxide Semiconductor
(CMOS) sensor. The DSP configuration may be omitted and may be implemented by a
DSP chip.

The camera unit 230 drives a camera in an idle mode of the terminal 200 to record a
user image under control of the controller 270, sends the recoded video to the
controller 270 to provide image recognition data capable of recognizing a user’s face,
and may be activated in the idle mode of the terminal 200 according to user setting, or
according to separate user input.

The audio processor 240 includes a speaker (SPK) for playing transceived audio data
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during a call, audio data included in a received message, and audio data according to
playback of an audio file stored in the memory 260, and a microphone (MIC) for
collecting a user’s voice or other audio signals during the call.

Particularly, the audio processor 240 drives the MIC in a voice recognition mode to
record the user’s voice collected through the MIC under control of the controller 270.
The audio processor 240 sends the recorded voice to the controller 270 so that the
recognition for the recorded voice may be performed. If the voice recognition mode
starts or is terminated, the audio processor 240 may or may not output a corresponding
effect sound, depending on a user setting.

The touch screen 250 includes a touch panel 253 and a display unit 256, and the
touch panel 253 may be disposed at a front surface of the display unit 256. The size of
the touch screen 250 may be determined by the size of the touch panel 253. The touch
screen 250 may display a screen according to execution of a user function and detect a
touch event related with control of the user function.

The touch panel 253 is disposed in at least one of upper and lower portions of the
display unit 256, and a sensor constituting the touch panel 253 is arranged in a matrix
pattern. Accordingly, the touch panel 253 may generate a touch event according to a
contact or approach distance of a touched object on the touch panel 253, and send the
generated touch event to the controller 270. The touch event includes a touched type
and location information.

The display unit 256 displays information input by the user or information provided
to the user as well as various menus. That is, the display unit 256 may provide en
execution screen of various user function according to use of the terminal 200. The
display unit 256 may be configured as a Liquid Crystal Display (LCD) or an Organic
Light Emitted Diode (OLED). The display unit 256 may be disposed at an upper or
lower portion of the touch panel 253.

When the controller 270 determines that a current state of a user is speech start, the
display unit 256 displays a voice command in the pop-up form under control of the
controller 270. When the controller 270 succeeds in the voice recognition, the display
unit 256 displays the recognized voice command in the popup form.

The memory 260 stores at least one application necessary for a function operation,
user data generated by the user, a message transceived with a network, and data
according to execution of the application. The memory 160 includes, for example, a
program area and a data area (not shown). The program area stores an Operating
System (OS) for booting the terminal 200 and for operating the foregoing constituent
elements, and downloaded and installed applications. Particularly, the program area of
the present invention further stores a video recognition-operating program and a voice

recognition operation program.
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The video recognition-operating program analyzes collected video data to determine
a speech start time point and a speech end time point of the user. The video
recognition-operating program is driven in an idle state of the terminal 200, and
according to separate user input.

The voice recognition-operating program supports the terminal 200 such that a
function of the terminal 200 is executed using voice recognition. In particular, the
voice recognition-operating program according to the present invention is used to
determine the speech start time point and the speech end time point of the user in co-
operation with the video recognition-operating program. The voice recognition-
operating program includes a routine of executing a corresponding function based on
the voice recognition result when it is determined that one of preset voice commands is
input.

The data area stores data generated according to use of the terminal 200.

The data area stores data to be used or generated during execution of the data video
recognition-operating program and the voice recognition-operating program. In
addition, the data area may store various statistic models and a voice recognition result
for voice recognition in connection with the voice recognition-operating program.

The controller 270 controls an overall operation of the terminal 200. Particularly, the
controller 270 of the present invention determines the speech start time point and the
speech end time point, determines a voice command input by the user, and controls a
series of procedures for executing a function of the terminal 200 connected to the voice
command.

FIG. 3 illustrates a method of recognizing voice according to an embodiment of the
present invention.

The method of FIG. 3 starts from an idle mode of a terminal in which only the
camera unit 230 is activated. The method of recognizing voice according to the em-
bodiment of the present invention may also start from an active mode of the terminal.
In this instance, the display unit 256 displays a user-function execution screen that is
configured with widgets including at least one image, such as an icon, a thumbnail or a
character. Each of the image constituent elements is associated with a specific
function. Accordingly, if a voice command is recognized, the controller 270 may
control such that a function associated with the specific image constituent element is
executed.

Steps 310 and 320 are for determining the start of speech to determine whether to
convert to a voice recognition mode.

A camera unit 230 collects video data, and an audio processor 240 collects audio data
through recording (310). The controller 270 simultaneously analyzs the video data and

the audio data to determine the start of speech. The video data may be collected by
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driving only the camera unit 230, without driving the audio processor 240. When it is
determined that a mouth shape of a user recorded in the video data is open, the
controller 270 determines that the open mouth shape of the user is the speech start for
starting a voice recognition function.

In detail, a method of checking a speech start time point according to the em-
bodiment of the present invention includes a first method of determining only recorded
video data. That is, the first method analyzes a recorded video to find a mouth shape of
the user, and analyzes the mouth shape of the user to find a speech time point by the
user.

A second method is simultaneously analyzing a recorded video and a recorded voice
to find a speech time point.

According to the second method, instances when a human user does not speak and
just moves his/her mouth or when a sound is barely audible may be considered. The
second method is advantageous in that it recognizes a mouth shape and magnitude of
the recorded voice and determines whether the sound is a human voice to exactly
recognize the speech time point.

In the second method, when it is determined that both of results of analyzing the
recorded video and the recorded voice are speech start, the controller 270 determines
that the speech starts.

However, when it is determined that only the result of analyzing the video is the
speech start, the controller 270 attenuates a voice recording data determination
threshold and re-determines speech start. When the result of the re-determination is
valid, the controller 270 determines that a current state of the user is the speech start.
When the result of the re-determination is invalid, the controller 270 determines that
the current state of the user is not the speech start.

When it is determined that only the result of analyzing the voice is the speech start,
for example, when a user’s face does not appear in video recognition, the controller
270 determines that a current state of the user is not the speech start. However, if the
face is recognized, the controller 270 attenuates a determination threshold of motion of
the mouth shape and re-determines. When the result of the re-determination is valid,
the controller 270 determines that the current state of the user is the speech start. When
the result of the re-determination is invalid, the controller 270 determines that the
current state of the user is not the speech start.

When the controller 270 determines that the user starts speech for voice recognition,
the controller 270 controls the display unit 256 to display a voice command connected
to currently displayed widgets in step 320. When the audio processor 240 is not driven
in step 310, the controller 270 drives the audio processor 240 to convert a mode to a

voice recognition mode in step 330.
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According to the present invention, when the terminal 200 converts the mode to a
voice recognition mode, the controller 170 may display voice commands associated
with a current execution screen on the display unit 256, since the user may view a
command to be executed on a screen when the command is a voice command for con-
trolling a device instead of a general dictation function. For example, in order to
execute a function touching an icon of a screen through voice, the controller 170
displays an executable command to the user and the user may speak a command to be
executed.

For example, when the user opens his mouth, the controller 270 determines that the
speech starts in step 310, a voice command is displayed on a popup window, and
recording begins through a recorder in step 320. However, if the user shuts his mouth
before conversion to the voice recognition mode, the command is not displayed and
recording by the recorder ends.

In the foregoing example, the controller 270 determines whether a voice included in
data recorded by the recorder is valid. When the voice is valid, voice recognition for
the recorded data starts. If speech terminal is checked in steps 340 and 350 of checking
a speech end time point, the recording is stopped, and a silent section of actually
recorded data is analyzed to integrally determine a voice recognition result.

The controller 270 may control the display unit 256 to display a voice command of
‘calendar’ within a set distance in a zone in which a specific icon, such as a calendar
icon, is displayed in the home screen in step 320. The controller 270 may output a
voice command of ‘Help’ to any part of a blank of an execution screen. This function
is for minimizing an amount of processing data for voice recognition and provides
rapid and exact voice recognition service by limiting a voice recognition function to
specific voice commands.

Particularly, when determining a display location of a voice command, if there is an
image constituent element associated with a function connected to the voice command,
the controller 270 selects a display location of the voice command as a periphery of the
image constituent element, and determines whether the image constituent element
exists with reference to a map of an execution screen. In addition, the controller 270
selects the display location of the voice command with reference to the map of the
execution screen.

For example, the controller 270 may display the voice command at a location in
which an icon connected to a video play function is displayed, in a video execution
screen. That is, the controller 270 may display a pause voice command around a pause
icon.

In addition, the controller 270 may output the voice command in a preset display

scheme. For example, the controller 270 may display the voice command to overlay an
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execution screen in the form of tool-tip or speech balloon. When there is a plurality of
voice commands such that a plurality of functions is connected with one image con-
stituent element, the controller 270 may display voice command in list form. The
controller 270 may control the display unit 256 to display integral voice commands on
one pop-up window or a separate screen. A detailed user interface displaying the voice
commands will be described with reference to FIG. 8.

The controller 270 recognizes a voice through the audio processor 240 in step 330.

A user’s face may be deviated from a video recording area during the voice
recognition. When the user is deviated from the video recording area during recording,
the controller 270 may check a speech end section by only voice analysis, and report
this instance to the user through the display unit 256 or a speaker of the audio
processor 240.

The user may be deviated from a recording area before speech start. Since it may be
assumed that the user does not use the device, the controller 270 does not start voice
recognition until the user’s face enters the recording area. The controller 270 may
report this instance to the user through the display unit 256 or a speaker of the audio
processor 240.

Typically, the controller 170 classifies phonemes from recorded voice data and
recognizes a word (or word sequence) configured by the phonemes. Particularly, the
controller 270 may perform voice recognition based on voice commands previously
displayed on an execution screen according to step 320.

For example, the controller 270 may recognize the voice for each phoneme or word,
and compare the recognized voice with phonemes or words of the voice commands
displayed on the display unit 256 to shorten a voice recognition time/ In this case, the
terminal 100 performs the voice recognition instead of the voice recognition being
consigned to an external server.

However, the present invention is not limited thereto, and may be implemented
according to the related art supporting intelligent voice recognition. For example, when
receiving a voice command to check a current day schedule from the user, the
controller 270 may analyze a natural language of the user to determine a corresponding
command in step 330.

If it is determined that audio data including the voice command is deviated from
noise, error, or recognition range, the controller 270 reports voice recognition end to
the user, and may return to step 310. This includes a case of previously displaying the
voice command on the execution screen.

In steps 340 and 350, the controller 270 checks the end of speech to determine
whether to terminate the voice recognition mode.

The camera unit 230 may collect video data, and the audio processor 240 may collect
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audio data through recording to determine the end of speech in step 340. The controller
270 determines the end of speech by simultaneously analyzing the video data and the
audio data. Alternatively, the audio processor 240 may only be driven to collect audio
data without driving the camera unit 230. When the user’s voice is not input for at least
a preset time in the audio data, the controller 270 determines a current state of the user
as speech end for terminating the voice recognition function.

A method of checking a speech end time point according to the embodiment of the
present invention may be depend on the method of checking the speech end time point
using both of the recorded video and the recorded voice. When both of the results of
analyzing the recorded video and the recorded voice are the speech end, the controller
270 determines this situation as the speech end.

However, when only the result of analyzing the video is determined to be the speech
end, the controller 270 attenuates a voice recording data determination threshold and
re-determines speech end. When it is determined that the result of re-determination the
voice is valid, the controller 270 determines this situation as the speech end. When it is
determined that the result of re-determination the voice is invalid, the controller 270
does not determine this situation as the speech end.

When only the result of analyzing the voice is determined to be the speech end, for
example, when a user’s face does not appear in video recognition, the controller 270
determines this situation as the speech end. However, if the face is recognized, the
controller 270 attenuates a determination threshold of motion of the mouth shape and
re-determines. When it is determined that the result of analyzing the voice is valid, the
controller 270 determines that speech is terminated. When it is determined that the
result of analyzing the voice is not valid, the controller 270 determines that the speech
is not terminated.

When the controller 270 determines that the user terminates speech for voice
recognition in step 340, the controller 270 controls the display unit 256 to display a
voice recognition result in step 350.

For example, when receiving a voice command to search a neighboring famous
restaurant in step 330, the controller 270 may display a voice recognition result such as
<searching a neighboring famous restaurant> through the display unit 256. Thereafter,
the controller 270 executes a function for a recognized voice command and terminates
the voice recognition function instep 360. The controller 270 may return to step 310
and perform another voice recognition procedure.

In order to improve speed and memory, after determining the speech start in step
320, the controller 270 may analyze the end of the speech by only the voice without
performing analysis through the video. When returning to step 310 after step 360,

analysis by the video can begin.
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FIG. 4 illustrates an example of using voice recognition through a TV according to
an embodiment of the present invention.

When a device is controlled through a voice, it is difficult to set a range of voice
recognition. However, in the present invention, the user may set the terminal to
recognize one ACTION at a time, and easily and continuously apply a voice command.

For example, as shown in FIG. 4, when using a smart TV, the user may command
using a voice instead of button input of a general remote controller to execute a
specific function of the smart TV. The user may fetch an application operating in a
background to a foreground or easily adjust a setting menu option.

FIG. 5 illustrates a configuration of an apparatus for recognizing voice according to
an embodiment of the present invention. As shown in FIG. 5, a portable terminal
including a camera and a microphone may implement a voice recognition function
using video recognition. As shown in FIG. 5, the apparatus for recognizing a voice
includes the camera unit 230 and a microphone included in the audio processor 240.
The controller 270 includes a constituent element for processing and analyzing a video
recorded by a camera and a voice recorded by the microphone.

FIG. 6 illustrates a detail method of using voice recognition using a speech video
according to an embodiment of the present invention. Since the implementation
method of the present invention was described in reference to FIG. 3, FIG. 6 will il-
lustrate a representative embodiment of the present invention

The controller 270 analyzes a video from the camera 230 in step 610 and, in detail,
analyzes a mouth shape of a user to find a speech time point in step 620. If itis de-
termined that the user speaks, the controller 270 operates a recorder 240 to start
recording in step 630, and performs voice recognition using recorded data in step 640.

The controller 270 may analyze a video from a camera and recorded voice data to
determine a speech end time point in step 650. If it is determined that speech is
terminated, the controller 270 stops the recording and performs voice recognition in
step 660.

When the controller 270 succeeds in the detection of the voice recognition result in
step 670, the controller 270 performs an operation corresponding to the voice
recognition result in step 680. If the detection of the voice recognition result is un-
successful, or succeeds in the detection of the voice recognition result and a corre-
sponding operation is completed, the controller 270 returns to a first step the result of
analyzing the voice and places the speech start of the user on standby.

FIG. 7 illustrates a detailed method of using voice according to an embodiment of the
present invention when the terminal is controlled through a voice command. Since the
implementation method of the present invention was described in reference to FIG. 3,

FIG. 7 will illustrate a representative embodiment of the present invention.
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[95]

[96]

[97]

The controller 270 analyzes a video from the camera 230 in step 710 and, in detail,
analyzes a mouth shape of a user to find a speech time point in step 720. When it is de-
termined that the user opens a mouth before speech start, the controller 270 may
display a voice command on a display unit 256. Concurrently, the controller 270
operates a recorder 240 to start recording in step 730, and performs voice recognition
using recorded data in step 740.

The controller 270 may analyze recorded voice data and video data from camera to
determine a speech end time point in step 750. If it is determined that speech is
terminated, the controller 270 stops recording and terminates display of the voice
command by the display unit 256, and performs voice recognition in step 760.

When the controller 270 succeeds in the detection of the voice recognition result in
step 770, the controller 270 performs an operation corresponding to the voice
recognition result in step 780. When the detection of the voice recognition result is un-
successful, or succeeds in the detection of the voice recognition result and a corre-
sponding operation is completed, the controller 270 returns to a first step the result of
analyzing the voice and places speech start of the user on standby.

FIG. 8 illustrates an example of a concrete graphic interface displaying the voice
command during the process of voice recognition according to an embodiment of the
present invention.

As shown in FIG. 8, voice recognition may be performed when a general screen
displaying an icon for various applications is displayed. When the controller 270 de-
termines the state of a user as speech start, the controller 270, as shown in FIG. 8, may
display a voice command for executing an application on the display unit 256 together
with an icon.

FIG. 9 illustrates an example of a widget for the voice command of an application
and a source code capable of registering the voice command in the widget.

As shown in FIG. 9, a plurality of widgets displayed on the display unit 256 is re-
spectively connected to an application. A voice such as <CREATE> may be registered
as a voice command for executing an application connected to a <CREATE NEW
MESSAGE> widget.

FIG. 10 illustrates a sequence configuring a screen displaying the voice command by
determining a mouth shape of a user.

A record module starts recording through a camera 230 at numeral 1. At numerals 2
and 3, the camera unit 230 sends a recorded video to a face recognition engine, and the
face recognition engine analyzes the video. At numeral 4, if the face recognition
engine determines that the mouth shape of the user is open, the face recognition engine
requests a voice command configuration to a user interface framework.

At numeral 5, the user interface framework may collect and configure commands of
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[104]
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[106]

widgets of an application. Then, the user interface framework sends a command
collected from numeral 6 to a voice framework and uses the command as a candidate
group of voice recognition.

At numeral 7, the voice framework sends corresponding contents to a voice
recognition engine to prepare the start of the voice recognition. At numeral 8, if the
voice framework checks that a configured command having no problem, the user
interface framework displays the configured command through a display unit so that
the user can have recognition performed.

FIG. 11 illustrates an operation of a platform that checks a speech time point of the
user.

A record module starts recording of video and voice through a camera or a mi-
crophone at numeral 1. However, when a speech time point is determined by only a
recording video, a recording function is not driven.

At numeral 2, the recorder module sends recording data of video and voice to a voice
framework, and, at numeral 3, the recording data of video is sent to a face recognition
engine and the recording data of voice is sent to a voice recognition engine so that the
start of speech is determined. That is, at numeral 4, the controller 270 determines the
start of speech based on the determination of each engine.

When it is determined that the speech starts, at numeral 5, the controller 270 reports
voice recognition start to a voice recognition engine and continuously sends recorded
data to the voice recognition engine. Concurrently, at numeral 6, the controller 270
may request the user interface framework to remove a command displayed on a current
screen, and at numeral 7, the user interface framework removes a command displayed
on a screen.

FIG. 12 illustrates an operation of a platform which checks a speech end time point
of the user.

In numeral 1, a speech end checking time point is when a recorder module performs
recording of video and voice through the camera and the microphone. However, when
a speech end time point is determined by only recorded voice data, a recording
function through the camera may not be driven.

At numeral 2, the recorded data of video and voice are sent to the voice framework,
and, at numeral 3, the recorded data of video and voice are sent to the face recognition
engine and the voice recognition engine so that the recorded data is used to determine
the end of speech.

At numeral 4, the controller 270 determines the end of speech based on deter-
mination of each engine. If it is determined that the speech ends at numeral 5, the
controller 270 controls the voice recognition engine to stop the recording of voice, and

determines a final voice recognition result from the recorded data of voice. That is, at
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[116]

numeral 6, the controller 270 receives the final recognition result through the voice
recognition engine.

At numeral 7, the controller 270 detects ACTION corresponding to the final voice
recognition result to request execution of the ACTION to a corresponding module.

The present invention may be implemented when there is more than one user. For
example, the present invention includes a display module such as a camera module, a
recorder module, a projector and a monitor, and a video conferencing system having a
voice recognition module and a video recognition module.

The video conferencing system enables a plurality of users to remotely participate in
a video conference and simultaneously displays faces of a plurality of users on a
monitor. When at least one or more speakers exist among a plurality of users during
the video conference, speech start and end time points of a plurality of participators in
the video conference may be clearly determined.

For example, if user A opens his mouth while users A, B, C, and D progress a video
conference, the present invention determines that the user A starts to speak. The
present invention may simultaneously analyze a recorded video and a recorded voice to
determine that speech of the user A is terminated and speech of the user B starts.

When considering the speciality of the video conference, according to another em-
bodiment of the present invention, if the user C lifts his hand, the recorded video is
analyzed to determine that speech of the user C starts. If the user C lowers his hand, it
may be determined that the speech of the user C is terminated.

Based on such a determination, in the video conferencing system, a video conference
user interface may be designed in such a manner that the face of the speaker is fully
displayed on a monitor. Further, only the speaker may use the voice recognition
function for controlling the video conferencing system.

The user can drive the voice recognition function without using hands, and can con-
tinuously perform voice recognition.

A speech time point of the user can be exactly detected to minimize an amount of
analyzed recording data of voice so that accuracy and speed of the voice recognition
can be improved.

It is clear that the present invention can be realized by hardware, software (i.e., a
program), or a combination thereof. This program can be stored in a volatile or non-
volatile recording medium readable by a machine such as a computer. This medium
can be a storage device such as a Read-Only Memory (ROM), a memory such as a
Random-Access Memory (RAM), a memory chip, or an integrated circuit, or an
optical or magnetic recording medium such as a Compact Disk (CD), a Digital
Versatile Disk (DVD), a magnetic disk, or a magnetic tape.

Although embodiments of the present invention have been described in detail
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hereinabove, it should be clearly understood that many variations and modifications of
the basic inventive concepts herein taught which may appear to those skilled in the
present art will still fall within the spirit and scope of the present invention, as defined

in the appended claims.
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Claims

A method of recognizing a voice command by an electronic device, the
method comprising:

determining whether a speech starts based on at least one of first video
data and first audio data before conversion into a voice recognition
mode;

converting the electronic device into the voice recognition mode and
generating second audio data including a voice command of a user,
when it is determined that speech starts; and

determining whether the speech is terminated based on at least one of
second video data and second audio data after conversion into the voice
recognition mode.

The method of claim 1, further comprising displaying a voice command
for executing an icon displayed on a screen after determining whether
the speech starts, and removing display of the voice command after de-
termining whether the speech is terminated.

The method of claim 2, wherein determining whether the speech starts
comprises identifying a lip of the user from the first video data and de-
termining whether the speech starts based on motion of the lip.

The method of claim 3, further comprising attenuating a threshold for
determining the speech start to re-determine whether the speech starts
when at least one of result values of analyzing the first video data and
the first audio data is less than or equal to the threshold, after de-
termining whether the speech starts.

The method of claim 4, wherein determining whether the speech starts
comprises determining that the speech does not start when a face of the
user is not included in the first video data.

The method of claim 5, wherein determining whether the speech is
terminated comprises determining that the speech is terminated when a
voice of the user is not included in the second audio data for at least a
preset time.

The method of claim 6, further comprising attenuating a threshold for
determining the speech end to re-determine whether the speech is
terminated when at least one of result values of analyzing the second
video data and the second audio data is less than or equal to the
threshold, after determining whether the speech is terminated.

The method of claim 4, wherein determining whether the speech is
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terminated comprises determining that the speech is terminated when a
face of the user is not included in the second video data.

An electronic device which recognizes a voice command, the electronic
device comprising:

an audio processor which collects and records a voice input;

a camera unit which collects and records a video input; and

a controller which controls to generate first video data or first audio
data before conversion into a voice recognition mode, determine
whether a speech starts based on at least one of the first video data and
the first audio data, convert into the voice recognition mode when it is
determined that the speech starts, control to generate second audio data
or second video data including a voice command of a user, and
determine whether the speech is terminated based on at least one of the
second video data and the second audio data.

The electronic device of claim 9, further comprising a display unit
which displays a screen,

wherein the controller controls the display unit to display a voice
command for executing an icon displayed on the screen when the
speech start, and controls the display unit to remove display of the
voice command when the speech is terminated.

The electronic device of claim 10, wherein the controller identifies a lip
of a user from the first video data, and determines whether the speech
starts based on motion of the lip.

The electronic device of claim 11, wherein the controller attenuates a
threshold for determining the speech start to re-determine whether the
speech starts when at least one of result values of analyzing the first
video data and the first audio data is less than or equal to the threshold.
The electronic device of claim 12, wherein the controller determines
that the speech does not start when a face of the user is not included in
the first video data.

The electronic device of claim 13, wherein the controller determines
that the speech is terminated when a voice of the user is not included in
the second audio data for at least a preset time.

The electronic device of claim 14, wherein the controller attenuates a
threshold for determining the speech end to re-determine whether the
speech is terminated when at least one of result values of analyzing the
second video data and the second audio data is less than or equal to the
threshold.
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The electronic device of claim 15, wherein the controller determines
that the speech is terminated when a face of the user is not included in
the second video data.

A platform for recognizing a voice command, the platform comprising:
a multi-media framework which collects and records voice input or
video input to generate first video data or first audio data before
conversion into a voice recognition mode, and generates second video
data or second audio data after conversion into the voice recognition
mode; and

a voice framework which determines whether a speech starts based on
at least one of the first video data or the first audio data, and determines
whether the speech is terminated based on at least one of the second
video data or the second audio data.

The platform of claim 17, further comprising a user interface
framework which displays a screen,

wherein the user interface framework displays a voice command for
executing an icon displayed on the screen when the voice framework
determines that the speech starts, and removes display of the voice
command when the voice framework determines that the speech is
terminated.

The platform of claim 18, wherein the voice framework attenuates a
threshold for determining the speech start to re-determine whether the
speech starts when at least one of result values of analyzing the first
video data and the first audio data is less than or equal to the threshold,
and attenuates a preset threshold for determining the speech end to re-
determine whether the speech is terminated when at least one of result
values of analyzing the second video data and the second audio data is
less than or equal to the threshold.

The platform of claim 19, wherein the voice framework identifies a lip
of a user from the first video data to determine whether the speech
starts based on motion of the lip, and determines that the speech is
terminated when a voice of the user is not included in the second audio
data for at least a preset time.

The platform of claim 20, wherein the voice framework determines that
the speech is not started when a face of the user is not included in the
first video data, and determines that the speech is terminated when a

face of the user is not included in the second video data.
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