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Description

Title of Invention: ELECTRONIC APPARATUS AND METHOD
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OF CONTROLLING ELECTRONIC APPARATUS

Technical Field

Exemplary embodiments generally relate to an electronic apparatus and a method of
controlling the electronic apparatus, and more particularly, to an electronic apparatus
which is controlled according to auser voice input through avoice input unit, and a
method of controlling the electronic apparatus using avoice input.

Background Art

Recent technological developments increased supply of various types of electronic
apparatuses. In particular, various types of electronic apparatuses including aTV have
been used in consumer homes. The functions of these electronic apparatuses have
gradually expanded according to requests of users. For example, a TV can connect to
the Internet to support an Internet service. Also, auser views alarger number of digital
broadcast channels through the TV.

Therefore, various input methods for efficiently using various functions of an
electronic apparatus are required. For example, an input method using aremote
controller, an input method using a mouse, an input method using atouch pad, etc. are
applied to the electronic apparatus.

However, itisdifficult to efficiently use the various functions of the electronic
apparatus by using only this smple method. For example, if al functions of the
electronic apparatus are realized to be controlled through only aremote controller, in-
creasing the number of buttons of the remote controller isinevitable. Inthis case, itis
not easy for an average user to learn how to use the remote controller and a chance of
pressing awrong button increases. Also, according to amethod of displaying various
menus on a screen to assist auser to search for and select a corresponding menu, the
user isto check acomplicated menu tree in order to select adesired menu which may
be difficult and confusing to auser.

Therefore, atechnology using voice recognition has been developed to further con-
veniently and intuitively control an electronic apparatus. Examples of amethod of con-
trolling an electronic apparatus by using voice recognition include amethod of con-
trolling an electronic apparatus by using a microphone of the electronic apparatus and
amethod of controlling an electronic apparatus by using a microphone of an external
apparatus (e.g., aremote controller) which operates with the electronic apparatus.

However, if an electronic apparatus simultaneously uses two voice input methods, a
user may not know which microphone to use to control the electronic apparatus. Also,
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since functions of the electronic apparatus controlled by using the two voice input
methods are different from each other, different user interfaces (Uls) are to be provided

to the user.
In addition, avoice of the user isnot always correctly recognized due to the lim-

itations in avoice recognition technology. Moreover, an error may occur in voice
recognition due to the surroundings or an unskilled operation. Accordingly, amethod
of showing auser such avoice recognition error isrequired.

Disclosur e of Invention

Technical Problem

Exemplary embodiments address at least the above problems and/or disadvantages
and other disadvantages not described above. Also, the exemplary embodiments are
not required to overcome the disadvantages described above, and an exemplary em-
bodiment may not overcome any of the problems described above.

The exemplary embodiments provide an electronic apparatus which provides
different voice task modes according to avoice command and which displays different
voice guide information corresponding to each of the different voice task modes, and a
method of controlling the electronic apparatus using the same.

Exemplary embodiments also provide an electronic apparatus which selects and
displays one of aplurality of feedback messages for showing avoice recognition error,
and amethod of controlling the electronic apparatus using the same.

Solution to Problem

According to an aspect of the exemplary embodiments, there isprovided amethod of
controlling an electronic apparatus. The method may include: receiving avoice input;
and if the voice input isafirst voice command, changing amode of the electronic
apparatus to afirst voice task mode in which the electronic apparatus received further
voice input, and if the voice input isa second voice command, changing the mode of
the electronic apparatus to a second voice task mode in which said further voice input
isreceived via an external apparatus which operates with the electronic apparatus.

The method may further include: if the mode of the electronic apparatus is changed
to the first voice task mode, displaying first voice guide information corresponding to
the first voice task mode, and if the mode of the electronic apparatus is changed to the
second voice task mode, displaying second voice guide information corresponding to
the second voice task mode.

The first voice guide information may include aplurality of voice items which guide
auser to provide said further voice input in the first voice task mode. The second voice
guide information may include aplurality of voice items which guide the user to
provide said further voice input in the second voice task mode. At least one of the
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plurality of voice items of the second voice guide information may be different from
the plurality of voice items of the first voice guide information.

The first voice guide information may include afirst voice item of the plurality of
voice items which is an instruction to perform a channel up/down command with
respect to the electronic apparatus. The second voice guide information may exclude
the first voice item and may include a second voice item which is an instruction to
provide achannel list.

The first voice guide information may include an icon area which indicates that the
electronic apparatus isin the first voice task mode. The second voice guide information
may include an icon areawhich indicates that the electronic apparatusisin the second
voice task mode.

If the electronic apparatus is switched to the second voice task mode, receiving input
indicating that apreset button of the external apparatus is pressed and said further
voice input isreceived by the external apparatus and provided to the electronic
apparatus.

The first voice command may be apreset word, and the second voice command may
be said further voice input after receiving input indicating that a preset button of the
external apparatus was pressed.

The external apparatus may be aremote controller.

According to another aspect of exemplary embodiments, there is provided an
electronic apparatus including: avoice input unit which receives voice input; and a
controller which controls the electronic apparatus based on the voice input received by
the voice input unit. If the voice input is afirst voice command, the controller changes
amode of the electronic apparatus to afirst voice task mode in which the voice input
unit of the electronic apparatus receives further voice input, and if the voice input is a
second voice command, the controller changes the mode of the electronic apparatus to
a second voice task mode in which said further voice input is received by the external
apparatus which operates with the electronic apparatus.

The electronic apparatus may further include adisplay unit. The controller may
control the display unit to display first voice guide information in the first voice task
mode and to display second voice guide information in the second voice task mode.

The first voice guide information may include a plurality of voice items which guide
auser to provide said further voice input in the first voice task mode. The second voice
guide information may include aplurality of voice items which guide auser to provide
said further voice input in the second voice task mode. At least one of the plurality of
voice items of the second voice guide information may be different from the plurality
of voice items of the first voice guide information.

The first voice guide information may include afirst voice item among the plurality
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of voice items which is an instruction to perform a channel up/down with respect to the
electronic apparatus. The second voice guide information may exclude the first voice
item and may include a second voice item which is to provide achannel list.

The first voice guide information may include an icon area which indicates that the
electronic apparatus is in the first voice task mode. The second voice guide information
may include an icon area which indicates that the electronic apparatusisin the second
voice task mode.

The second voice task mode may bereceiving input indicating that apreset button of
the external apparatus is pressed and may be the further voice input received by the
external apparatus

The first voice command may be apreset word. The second voice command may be
said further voice input after receiving input indicating that a preset button of the
external apparatus was pressed.

The externa apparatus may be aremote controller.

According to another aspect of exemplary embodiments, there is provided a method
of controlling an electronic apparatus. The method may include: receiving avoice
input; if the voice input isreceived, changing a mode of the electronic apparatus to a
voice task mode; and if avoice recognition error occurs in the voice task mode,
outputting one of aplurality of feedback messages which indicate the voice recognition
error.

The method may further include: if the voice recognition error repeatedly occursin
the voice task mode, randomly selecting and outputting one of the plurality of feedback
messages.

The voice task mode may include afirst voice task mode in which the electronic
apparatus is controlled according to further voice input and a second voice task mode
which is controlled according to said further voice input received via an external
apparatus which operates with the electronic apparatus.

Different ones of the plurality of feedback messages may be selected according to a
type of the voice task mode.

Different ones of the plurality of feedback messages may be selected according to a
type of the voice recognition error.

The voice recognition error may include at least one of an error in recognizing said
further voice input, an error in pressing abutton of the external apparatus for apreset
time after said further voice input, and an error in providing said further voice input for
apreset time after the button of the external apparatus is pressed.

The outputting the one of the plurality of feedback messages may include: if the
voice recognition error occurs for the first time, displaying a default feedback message.

According to yet another aspect of exemplary embodiments, there is provided an
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electronic apparatus including: avoice input unit which receives voice input; and a
controller which controls the electronic apparatus based on the voice input received by
the voice input unit. If the voice input isreceived by the voice input unit, the controller
changes amode of the electronic apparatus to avoice task mode, and if avoice
recognition error occurs in the voice task mode, the controller provides one of a

plurality of feedback messages which indicate the voice recognition error.
If the voice recognition error repeatedly occurs in the voice task mode, the controller

may randomly select and output one of the plurality of feedback messages.

The voice task mode may include afirst voice task mode in which the electronic
apparatus is controlled according to further voice input and a second voice task mode
in which the electronic apparatus is controlled according to said further voice input
received via an external apparatus which operates with the electronic apparatus.

Different ones of the plurality of feedback messages may be selected according to a
type of the voice task mode.

Different ones of the plurality of feedback messages may be selected according to a
type of the voice recognition error.

The voice recognition error may include at least one of an error in recognizing said
further voice input, an error in pressing abutton of the external apparatus for a preset
time after said further voice input, and an error in providing said further voice input for
apreset time after the button of the external apparatus is pressed.

If the voice recognition error occurs for the first time, the controller may output a
default feedback message on the display unit.

Advantageous Effects of Invention

According to the above-described exemplary method of controlling the electronic
apparatus 100, the user may further efficiently control the electronic apparatus 100 by
using different types of voice input methods. And, different feedback messages may be
provided according to voice recognition errors and voice task modes. Therefore, auser
may accurately determine an error in voice recognition. Also, the user may obtain an
effect of having a conversation with an electronic apparatus, and thus providing
increased entertainment for the user.
Brief Description of Drawings

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

FIGS. 1through 3 are block diagrams illustrating a structure of an electronic
apparatus according to various exemplary embodiments,

FIG. 4isaview illustrating first voice guide information which is displayed in afirst
voice task mode in which auser voice isinput through avoice input unit of an
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electronic apparatus, according to an exemplary embodiment;
FIG. 5isaview illustrating second voice guide information which isdisplayed in a

second voice task mode in which auser voice isinput through avoice input unit of an
external apparatus which operates with an electronic apparatus, according to an
exemplary embodiment;

FIG. 6 isaflowchart illustrating amethod of providing different voice task modes
according to voice input methods, according to an exemplary embodiment;

FIG. 7 isaview illustrating afeedback message if avoice recognition error occurs,
according to an exemplary embodiment;

FIGS. 8A through 1IF areviews illustrating feedback messages which are displayed
according to voice task modes and voice error types, according to various exemplary
embodiments;, and

FIG. 12 isaflowchart illustrating amethod of controlling an electronic apparatus
according to an exemplary embodiment.

Best Mode for Carrying out the Invention

Exemplary embodiments are described in greater detail with reference to the ac-
companying drawings.

In the following description, the same drawing reference numerals are used for the
same or analogous elements even in different drawings. The matters defined in the de-
scription, such as detailed construction and elements, are provided to assist in a com-
prehensive understanding of the exemplary embodiments. Thus, it is apparent that the
exemplary embodiments can be carried out without those specifically defined matters.
Also, well-known functions or constructions are not described in detail since they
would obscure the exemplary embodiments with unnecessary detail.

FIG. lisaschematic block diagram illustrating an electronic apparatus 100
according to an exemplary embodiment.

Referring to FIG. 1, the electronic apparatus 100 includes avoice input unit 110, a
storage 130, acontroller 140, and adisplay 193. Here, the electronic apparatus 100
may be realized as asmart TV, aset-top box, or aPC which may be connected to an
external network, adigital TV, aportable phone, or the like but isnot limited thereto.
The exemplary electronic apparatus 100 may include one or more of amemory, a
processor, ahardware input unit such as akeyboard, and a screen.

The voice input unit 110 receives a sound such as averbal instruction uttered by a
user. The voice input unit 110 converts an input voice signal into an electric signal and
outputs the electric signal to the controller 140. For example, the voice input unit 110
may berealized as a microphone. Also, the voice input unit 110 may be installed in the
electronic apparatus 100 or may beinstalled separately from the electronic apparatus
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100. If the voice input unit 110 isinstalled separately from the electronic apparatus
100, the voice input unit 110 may be connected to the electronic apparatus 100 through
awire or wireless network.

In particular, the voice input unit 110 according to an exemplary embodiment may
include avoice input unit (e.g., amicrophone) of the electronic apparatus 100 and a
voice input unit (e.g., aremote controller) of an external apparatus which operates with
the electronic apparatus 100.

The storage 130 stores various types of data and programs which are to drive and
control the electronic apparatus 100. The storage 130 stores a voice recognition
module which recognizes the voice input obtained using the voice input unit 110 and a
motion detection module which detects and recognizes a motion input through a
motion input unit 120 (shown in FIG. 2). The storage 130 may include avoice
database (DB) and amotion DB. The voice DB refers to aDB in which apreset voice
and avoice task matching with the preset voice are recorded. The motion DB refers to
aDB inwhich apreset motion and amotion task matching with the preset motion are
recorded.

The display 193 displays an image corresponding to abroadcast signa received
through abroadcast receiver. The display 193 may display image data (e.g., amoving
picture) input through an external terminal input unit. The display 193 may display
voice guide information for performing avoice task and motion guide information for
performing amotion task under the control of the controller 140.

The controller 140 controls the voice input unit 110, the storage 130, and the display
193. Here, the controller 140 may include a module which isto control a central
processing unit (CPU) and the electronic apparatus 100, and aread only memory
(ROM) and arandom access memory (RAM) which store data.

If the voice isinput through the voice input unit 110, the controller 140 recognizes
the voice by using the voice recognition module and the voice DB. A voice recognition
may be classified into an isolated word recognition which isto divide each word
according to aform of an input voice to recognize an uttered verbal sound, a
continuous speech recognition which isto recognize continuous words, continuous
sentences, and dialogic speeches, and akeyword spotting which is an intermediate
form of the isolated word recognition and the continuous speech recognition and isto
detect and recognize apredetermined keyword or key phrases.

If auser voice isinput, the controller 140 detects a start and an end of averbal sound
uttered by auser within an input voice signal to determine avoice section. The
controller 140 may calculate energy of the input voice signal and sort out an energy
level of the voice signal according to the calculated energy to detect avoice section
through dynamic programming. The controller 140 detects aphoneme, which isa



WO 2013/100366 PCT/KR2012/009896

[61]

[62]

[63]

[64]

minimum unit of averba sound, from the voice signal in the detected voice section
based on an acoustic model to generate phoneme data. The controller 140 applies a
Hidden Markov Model (HMM) probability model to the generated phoneme data to
generate text information. However, a method of recognizing avoice of auser as
described above isonly an exemplary embodiment, and thus the voice of the user may
be recognized by using other methods. Therefore, the controller 140 may recognize the
voice of the user included in the voice signal.

The controller 140 performs atask for the electronic apparatus 100 by using the
recognized voice as described above by way of an example. The task for the electronic
apparatus 100 includes at least one of functions, which may be performed by the
electronic apparatus 10, such as achannel change, avolume adjustment, aplay of
contents (e.g., amoving picture, music, apicture, etc.), Internet browsing, etc.

In particular, if avoice start command isinput, the controller 140 determines whether
the input voice start command is afirst voice start command or a second voice start
command. Here, the voice start command refers to acommand requesting the
electronic apparatus 100 to enter avoice task mode controlled by the user voice input
through the voice input unit 110. In particular, the first voice start command may be a
user voice command which includes apreset word input through the voice input unit
110 of the electronic apparatus 100. Also, the second voice start command may be
input to an external apparatus and may be auser command to press apreset button of
the external apparatus (e.g., the remote controller) which operates with the electronic
apparatus 100. In detail, aparticular user voice such as "Hi, TV" may be used as the
voice start command, and the voice start command may be changed by auser using
user settings. However, the first and second voice start commands are only an
exemplary embodiment and thus may berealized as other types of voice start
commands.

If it isdetermined that the voice start command isthe first voice start command, the
controller 140 changes the mode of the electronic apparatus 100 to afirst voice task
mode. Here, the first voice task mode is a voice task mode controlled according to a
user voice input through the voice input unit of the electronic apparatus 100.

If it isdetermined that the voice start command is the second voice start command,
the controller 140 changes the mode of the electronic apparatus 100 to the second
voice task mode. The second voice task mode is a voice task mode controlled
according to auser voice input into the external apparatus which operates with the
electronic apparatus 100. In particular, in the second voice task mode, the voice of the
user may be input when avoice input button of the external apparatus is pressed. Alter-
natively, in the second voice task mode, the voice input button of the external
apparatus may be pressed and the user voice may be input, and then the voice input
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button may be pressed once again in order to input the voice of the user. However, this
isonly an exemplary embodiment, and thus the user voice may be input through the
external apparatus by using other methods besides a method of recognizing avoice by
using abutton of the external apparatus. For example, the user voice may be input only
if aswitch of the external apparatus isturned on.

In particular, in the first voice task mode, the electronic apparatus 100 may not be
controlled by the voice of the user input into the external apparatus. Also, in the second
voice task mode, the electronic apparatus 100 may not be controlled by auser voice
input into the voice input unit of the electronic apparatus 100.

If the mode of the electronic apparatus 100 is changed to the voice task mode, the
controller 140 displays voice guide information corresponding to the voice task mode.
Here, the voice guide information displays at least one voice item which provides a
voice command and a corresponding function that will be executed by the electronic
apparatus 100.

In particular, if the mode of the electronic apparatus 100 is changed to the first voice
task mode, the controller 140 displays first voice guide information corresponding to
the first voice task mode. Also, if the mode of the electronic apparatus 100 is changed
to the second voice task mode, the controller 140 displays second voice guide in-
formation corresponding to the second voice task mode.

The first voice guide information and the second voice guide information will be
described in more detail with reference to FIGS. 4 and 5.

FIG. 4isaview illustrating first voice guide information according to an exemplary
embodiment.

Asshown in FIG. 4, first voice guide information 400 is displayed in alower end of
a screen on which abroadcast image is displayed. Also, the first voice guide in-
formation 400 includes an icon 410 which acknowledges that a current mode of a
display apparatus is afirst voice task mode and aplurality of voice items 421 through
427 which guide auser with inputting voice commands. The plurality of voice items
421 through 427 include apower off voice item 421, an externa input voice item 422,
achannel shortcut voice item 423, achannel up/down voice item 424, avolume up/
down voice item 425, amute voice item 426, and a MORE voice items 427. The
MORE voice item 427 is an item which is to show more voice items instead or in
addition to the ones already displayed.

Here, the icon 410 indicates that the current mode of the display apparatus is the first
voice task mode and may be depicted as a microphone shape, as shown in FIG. 4 by
way of an example.

In particular, the first voice guide information 400 may include avoice item corre-
sponding to abutton of aremote controller which may be pressed once to be executed.
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For example, the first voice guide information 400 may include the channel up/down
voice item 424, the volume up/down voice item 425, the mute voice item 426, etc.

FIG. 5isaview illustrating second voice guide information 500 according to an
exemplary embodiment.

Asshown in FIG. 5, the second voice guide information 500 is displayed in a lower
end of a screen which displays a broadcast image and is the same area as an area
displaying the first voice guide information 400. Also, the second voice guide in-
formation 500 includes an icon 510 and aplurality of voice items 521 through 526.
The icon 510 acknowledges that a current mode of adisplay apparatus is a second
voice task mode e.g., input verbal commands to an external apparatus such as aremote
controller, and the plurality of voice items 521 through 526 guide a user with inputting
voice commands. The plurality of voice items 521 through 526 include a channel
shortcut voice item 521, a search voice item 522, an external input voice item 523, a
channel list voice item 524, abookmark voice item 525, and a MORE voice item 526.
Here, the bookmark voice item 525 is avoice item which requests displaying amenu
including afunction (e.g., aparticular application execution) frequently used by the
user.

Here, the icon 510 indicates that the current mode of the display apparatusisthe
second voice task mode and may be depicted as aremote controller shape, as shown in
FIG. 5, by way of an example, and which is different from the microphone shape of the
icon 410 shown in FIG. 4. Therefore, the user may check whether acurrent voice task
mode is afirst voice task mode or a second voice task mode, based on the icons 410
and 510 of the first and second voice guide information 400 and 500, respectively.

Also, some of the plurality of voice items of the second voice guide information 500
may be different from the plurality of voice items of the first voice guide information
400. In particular, the second voice guide information 500 may not include avoice
item corresponding to abutton of aremote controller which may be pressed once to be
executed. For example, the second voice guide information 500 may not include the
channel up/down voice item 424, the volume up/down voice item 425, the mute voice
item 426, etc. This is because the user holds the remote controller in the second voice
task mode and thus it is further convenient for the user to press the button of the
remote controller rather than to speak.

Instead of this, the second voice guide information 500 may include voice items
which may be difficult to find i.e., items that would require the user to go through one
or more menus to find, such asthe search voice item 522, the external input voice item
523, the channel list voice item 524, and the bookmark voice item 525.

In other words, as described above, different types of voice guide information may
be provided according to first and second voice task modes. Therefore, the user may
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efficiently and conveniently control the electronic apparatus 100 according to a
plurality of voice task modes.

If one of the first voice guide information 400 and the second voice guide in-
formation 500 is displayed, the controller 140 controls the electronic apparatus 100
according to auser input which isinput into the voice input unit 110 in a corre-
sponding voice task mode. For example, if user voice "mute" isinput through the voice
input unit 110 when the first voice guide information 400 is displayed, the controller
140 may set avolume level of the electronic apparatus 100 to "0." Also, if user voice
"channel list" isinput through the voice input unit 110 when the second voice guide in-
formation 500 is displayed, the controller 140 may display achannel list on the display
unit 193.

FIG. 2isablock diagram illustrating a structure of the electronic apparatus 100,
according to another exemplary embodiment. Referring to FIG. 2, the electronic
apparatus 100 includes avoice input unit 110, amotion input unit 120, a storage 130, a
controller 140, abroadcast receiver 150, an externa terminal input unit 160, aremote
control signal receiver 170, anetwork interface 180, and an image output unit 190. By
way of an example and not by way of alimitation, the electronic apparatus 100 shown
in FIG. 2 may berealized as a set-top box.

Descriptions of the voice input unit 110, the storage 130, and the controller 140 of
FIG. 2 are analogous as those of the voice input unit 110, the storage 130, and the
controller 140 of FIG. 1, and thus their detailed descriptions will be omitted.

The motion input unit 120 receives an image signal (e.g., acontinuous frame)
obtained by capturing amotion of auser and provides the image signal to the
controller 140. For example, the motion input unit 120 may be realized as a unit which
includes alens and an image sensor. Also, the motion input unit 120 may be installed
in the electronic apparatus 100 or may be installed separately from the electronic
apparatus 100. The motion input unit 120 installed separately from the electronic
apparatus 100 may be connected to the electronic apparatus 100 through awire or
wireless network.

The broadcast receiver 150 receives abroadcast signal from an external source by
wire or wireless network. The broadcast signal includes video, audio, and additional
data (e.g., an Electronic Program Guide (EPG)). The broadcast receiver 150 may
receive the broadcast signal from various sources such as terrestrial broadcasting, cable
broadcasting, satellite broadcasting, Internet broadcasting, etc.

The externa terminal input unit 160 receives video data (e.g., amoving picture, etc.),
audio data (e.g., music, etc.), etc. from the outside of the electronic apparatus 100. The
external terminal input unit 160 may include at least one of a High-Definition
Multimedia Interface (HDMI) input terminal 161, a component input termina 162, a
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PC input terminal 163, and auniversal serial number (USB) input terminal 164 (shown
in FIG. 3). The remote control signal receiver 170 receives aremote control signal
from an external remote controller. The remote control signal receiver 170 may receive
the remote control signal even in avoice task mode or amotion task mode of the
electronic apparatus 100.

The network interface 180 may connect the electronic apparatus 100 to an external
apparatus (e.g., a server, another electronic apparatus, etc.) under control of the
controller 140. The controller 140 may download an application from an external
apparatus which is connected to the electronic apparatus 100 through the network
interface 180 or may browse the external apparatus for the application. The network
interface unit 180 may provide at least one of Ethernet 181, awireless local area
network (WLAN) 182, and Bluetooth 183.

The image output unit 190 outputs the broadcast signal received through the
broadcast receiver 150, the video data input through the external terminal input unit
160, or video data stored in the storage 130, to an external electronic apparatus (e.g., a
monitor or aTV). If amotion isinput through the motion input unit 120, the controller
140 recognizes the motion by using amotion sensing module and amotion DB. A
motion recognition isto divide an image (e.g., acontinuous frame) corresponding to
the motion of the user input through the motion input unit 120 into background and
hand areas (e.g., spreading out fingers or clenching fists) by using amotion recognition
module and recognize continuous motions of ahand. If auser motion isinput, the
controller 140 stores areceived image in aframe unit and senses an object of the user
motion by using the stored frame. The controller 140 senses at least one of a shape, a
color, and amotion of the object of the frame to detect the object. The controller 140
may track amotion of the detected object by using positions of objects of aplurality of
frames.

The controller 140 determines amotion according to a shape and movement of the
tracked object. For example, the controller 140 determines amovement of auser by
using at least one of achange, a speed, aposition, and adirection of an object. The
motion of the user includes agrab that is amotion of holding ahand, a pointing move
that is amotion of moving adisplayed cursor with ahand, a slap that is a motion of
moving ahand in one direction at a predetermined speed or more, a shake that isa
motion of shaking the hand to the left/right or up/down, and arotation that is amotion
of rotating the hand. The present disclosure may be applied to other types of motions
besides the above-described exemplary embodiment. For example, a spread motion of
spreading out a grabbed hand, etc. may further be included.

The controller 140 determines whether the object has left adetermined area (e.g., a
square of 40cm x 40cm) within adetermined time (e.g., 800 ms) in order to determine
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whether the motion of the user is the pointing move or the slap. If the object did not
leave the determined area within the determined time, the controller 140 may

determine the motion of the user asthe pointing move. If the object has gotten out of
the determined area within the determined time, the controller 140 may determine the
motion of the user asthe slap. According to another exemplary embodiment, if itis de-
termined that the speed of the object isequal to or lower than apreset speed (e.g., 30
cm/s), the controller 140 determines the motion of the user asthe pointing move. If itis
determined that the speed of the object exceeds the preset speed, the controller 140 de-
termines the motion of the user asthe dap.

FIG. 3isablock diagram of the electronic apparatus 100, according to another
exemplary embodiment. Asshown in FIG. 3, the electronic apparatus 100 includes a
voice input unit 110, amotion input unit 120, a storage 130, acontroller 140, a
broadcast receiver 150, an externa terminal input unit 160, aremote control signal
receiver 170, anetwork interface 180, adisplay 193, and an audio output unit 196. By
way of an example only, the electronic apparatus 100 may be adigital TV but is not
limited thereto.

Descriptions of the voice input unit 110, the motion input unit 120, the storage 130,
the controller 140, the broadcast receiver 150, the external terminal input unit 160, the
remote control signal receiver 170, the network interface 180, and the display 193 of
FIG. 3 are analogous to those of elements of FIGS. 1and 2 having the same reference
numerals. Therefore, their detailed descriptions will be omitted herein.

The audio output unit 196 outputs a voice corresponding to abroadcast signal under
control of the controller 140. The audio output unit 196 may include at least one of a
speaker 196a, a headphone output terminal 196b, and a Sony/Philips Digital Interface
(S/PDIF) output terminal 193c.

Asshown in FIG. 3, the storage 130 includes apower control module 130a, a
channel control module 130b, avolume control module 130c, an externa input control
module 130d, a screen control module 130e, an audio control module 130f, an Internet
control module 130g, an application module 130h, a search control module 130i, auser
interface (Ul) processing module 130j, avoice recognition module 130k, a motion
recognition module 1301, avoice DB 130m, and amotion DB 130n. These modules
130a through 130n may be realized as pieces of software to respectively perform a
power control function, achannel control function, avolume control function, an
external input control function, ascreen control function, an audio control function, an
Internet control function, an application execution function, asearch control function,
and a Ul processing function. The controller 140 may execute the pieces of software
stored in the storage 130 to perform the corresponding functions. The above-described
modules may, however, berealized by having respective, separate hardware for
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executing of the respective module.

A method of providing different task modes based on voice input methods according
to an exemplary embodiment will now be described in more detail with reference to
FIG. 6.

Referring to FIG. 6, in operation S610, the electronic apparatus 100 receives avoice
start command. Here, the voice start command is a command which regquests the
electronic apparatus 100 to enter avoice task mode controlled by auser voice input
through the voice input unit 110. In particular, afirst voice start command may be a
user voice command which includes apreset word input through the voice input unit
110 of the electronic apparatus 100, and a second voice start command may be auser
command which isto press apreset button of an external apparatus (e.g., aremote
controller) which operates with the electronic apparatus 100.

In operation S620, the electronic apparatus 100 determines whether the voice start
command isthe first voice start command.

If it isdetermined in operation S620 that the voice start command is the first voice
start command (Y es), the electronic apparatus 100 changes the mode of the electronic
apparatus 100 to afirst voice task mode in operation S630. Here, the first voice task
mode is amode in which the electronic apparatus 100 is controlled according to the
user voice input through the voice input unit 110 of the electronic apparatus 100.

In operation S640, the electronic apparatus 100 displays first voice guide in-
formation. Here, the first voice guide information may include an icon indicating that a
current mode of the electronic apparatus 100 is the first voice task mode and aplurality
of voice items for performing various functions in the first voice task mode. Here, the
plurality of voice items of the first voice guide information may include voice items,
which may execute afunction of the electronic apparatus 100 if avoice of auser is
input, such as a channel up/down voice icon, avolume up/down voice icon, and a mute
voice icon.

In operation S680, the electronic apparatus 100 performs avoice task by using the
first voice guide information.

If it isdetermined in operation S620 that the voice start command is not the first
voice start command (No), the electronic apparatus 100 determines that the voice start
command is asecond voice start command in operation S650.

In operation S660, the electronic apparatus 100 changes the mode of the electronic
apparatus 100 to a second voice task mode. Here, the second voice task mode is a
mode which isto control the electronic apparatus 100 according to auser voice input
through the voice input unit 110 of the external apparatus (e.g., the remote controller)
which operates with the electronic apparatus 100. In particular, in the second voice
task mode, apreset second button (e.g., avoice input button) of the external apparatus
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may be pressed and then controlled by auser voice input into the external apparatus.

In operation S670, the electronic apparatus 100 displays second voice guide in-
formation. Here, the second voice guide information may include an icon indicating
that the current mode of the electronic apparatus 100 is the second voice task mode and
aplurality of voice items for performing various functions in the second voice task
mode. Here, the icon indicating that the current mode of the electronic apparatus 100 is
the second voice task mode is different from the icon indicating that the current mode
of the electronic apparatus 100 is the first voice task mode. Also, the plurality of voice
items of the second voice guide information may include voice items that are buried in
layered menus such as an external input voice icon, achannel list voice icon, and a
bookmark voice icon.

In operation S680, the electronic apparatus 100 performs the voice task by using the
second voice guide information.

According to the above-described exemplary method of controlling the electronic
apparatus 100, the user may further efficiently control the electronic apparatus 100 by
using different types of voice input methods.

A method of outputting afeedback message if avoice recognition error occurs when
avoice isinput according to exemplary embodiments will now be described with
reference to FIGS. 7 through 12.

In detail, if avoice start command isinput, the controller 140 changes a mode of the
electronic apparatus 100 to avoice task mode. Here, the voice task mode is amode
which isto control the electronic apparatus 100 through auser voice input through the
voice input unit 110.

Asdescribed above, the voice start command may be auser voice command
(hereinafter referred to as afirst voice start command) which includes apreset word
input through the voice input unit 110 of the electronic apparatus 100 or auser
command (hereinafter referred to as a second voice start command) which isto press a
preset button of an external apparatus (e.g., aremote controller) which operates with
the electronic apparatus 100. In particular, if the first voice start command isinput, the
controller 140 changes the mode of the electronic apparatus 100 to afirst voice task
mode. Here, the first voice task mode is a voice task mode which is controlled
according to auser voice input into avoice input unit of the electronic apparatus 100.
If the second voice start command isinput, the controller 140 changes the mode of the
electronic apparatus 100 to a second voice task mode. The second voice task mode is a
voice task mode which is controlled according to auser voice input into the externa
apparatus which operates with the electronic apparatus 100. In particular, in the second
voice task mode, avoice of auser may be input when avoice input button of the
external apparatus is pressed.
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If the mode of the electronic apparatus 100 is changed to one of the first and second
voice task modes, the controller 140 controls the display 193 to display voice guide in-
formation which guides auser voice input for performing functions in a voice task
mode. Here, the voice guide information may be, by way of an example, one of the
first voice guide information 400 of FIG. 4 and the second voice guide information 500
of FIG. 5.

If avoice recognition error occurs when performing avoice task by using the voice
guide information, the controller 140 displays afeedback message 750 which indicates
the voice recognition error according to an exemplary embodiment, as shown in FIG.
7. 1n an exemplary embodiment, depicted in FIG. 7, the voice guide information
includes an icon 710 indicating afirst voice task mode e.g., the user isto input voice
commands directly into the electronic apparatus 100. The voice guide information 700
further may include anumber of voice items such as apower off voice item 721, an
external input voice item 722, achannel shortcut voice item 723, a channel up/down
voice item 724, avolume up/down voice item 725, a mute voice item 726, and a
MORE voice items 727. The MORE voice item 727 is an item which when selected
provides auser with additional voice items. Here, the case where the voice recognition
error occurs may include at least one of acase where avolume of auser voice input
through the voice input unit 110 istoo low, a case where avoice DB does not include a
command matching arecognition result of the user voice input through the voice input
unit 110, and a case where the user isinexperienced in handling the electronic
apparatus 100.

In particular, the controller 140 may display one of aplurality of feedback messages
stored in the storage 130. In detail, the controller 140 may display different feedback
messages according to voice task modes and types of voice recognition error.

In detail, the controller 140 may display adifferent feedback message based on
whether avoice recognition error occurs in afirst voice task mode or in a second voice
task mode. For example, if the voice recognition error occurs in the first voice task
mode, the controller 140 may display one of aplurality of feedback messages shown in
FIGS. 8A - 8L. If the voice recognition error occurs in the second voice task mode, the
controller 140 may display one of aplurality of feedback messages shown in FIGS.
9A-9N, shown in FIGS. 10A-10G, FIGS. 11A-11F.

The controller 140 may also differently display the feedback message 750 according
to atype of voice recognition error in the second voice task mode. For example, if the
voice DB does not include the command matching the recognition result of the user
voice input or the user voice is not recognized due to avoice volume being lower than
apreset value, the controller 140 may display one of the plurality of feedback
messages shown in FIGS. 9A-9N. If avoice input button of an external apparatus is
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continuously pressed after the user voice isinput, the controller 140 may display one
of the plurality of feedback messages shown in FIGS. 10A-10G. If the user voice is not
input for apreset time after the voice input button of the external apparatus is pressed,
the controller 140 may display one of the plurality of feedback messages shown in
FIGS. 11A-11F.

The controller 140 may also display adefault feedback message according to avoice
task mode and atype of voice recognition error when error occurs during afirst voice
recognition. For example, if the voice recognition error occurs in the first voice task
mode, the controller 140 may display the first feedback message shown in FIG. 8A
"Repeat, please." among the plurality of feedback messages shown in FIGS. 8A-8L. If
the user voice input in the second voice task mode is not recognized, the controller 140
may display the feedback message shown in FIG. 9A "Repeat, please." among the
plurality of feedback messages shown in FIGS. 9A-9N. If the voice input button is
pressed for apreset time even after the user voice isinput in the second voice task
mode, the controller 140 may display the feedback message shown in FIG. 10A "Take
your hand off the button." among the plurality of feedback messages shown in FIGS.
10A-10G. If the voice input button is not pressed for apreset time after the user voice
isinput in the second voice task mode, the controller 140 may display the feedback
message shown in FIG. 11A "Please speak your command.” among the plurality of
feedback messages shown in FIGS. 1IA-1IF.

Asdescribed above, the default feedback message according to the voice task mode
and the type of voice recognition error may be set by the manufacturer and/or may
later be changed by auser.

If the voice recognition error repeatedly occurs, the controller 140 may randomly
display one of the other feedback messages except for the default feedback message.
For example, if the voice recognition error repeatedly occurs in the first voice task
mode, the controller 140 may randomly display one of the other feedback messages
shown in FIGS. 8B-8L except for the feedback message shown in FIG. 8A. If the user
voice input in the second voice task mode is repeatedly not recognized, the controller
140 may display one of the other feedback messages shown in FIGS. 9B-9N except for
the feedback message 901 shown in FIG. 9A. If the voice input button is continuously
pressed even after the user voice isinput in the second voice task mode, the controller
140 may randomly display one of the other feedback messages shown in FIGS.
10B-10G except for the feedback message shown in FIG. 10A every preset time (e.g.,
every 10 seconds). If the user voice is not input for a preset time after the voice input
button is pressed in the second voice task mode, the controller 140 may randomly
display one of the other feedback messages shown in FIGS. 1IB-1 | F except for the
feedback message 1101 shown in FIG. 11A every preset time (e.g., every 10 seconds).
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Asdescribed above, different feedback messages may be provided according to voice
recognition errors and voice task modes. Therefore, the user may accurately determine
the error in avoice recognition. Also, the user may obtain an effect of carrying a con-
versation with an electronic apparatus, and thus providing increased entertainment for
the user .

A method of providing afeedback message if avoice recognition error occurs in the
electronic apparatus 100 according to an exemplary embodiment will now be described
in more detail with reference to FIG. 12.

Referring to FIG. 12, in operation S1210, the electronic apparatus 100 determines
whether avoice start command has been input. Here, the voice start command is a user
command which isto change amode of the electronic apparatus 100 to a voice task
mode and may include first and second voice start commands. The first voice start
command is auser voice command which includes apreset word input through the
voice input unit 110 of the electronic apparatus 100, and the second voice start
command isauser command which isto press apreset button of an external apparatus
(e.g., aremote controller) which operates with the electronic apparatus 100.

If it isdetermined in operation S1210 that the voice start command has been input,
the electronic apparatus 100 changes the mode thereof to the voice task mode in
operation S1220. Here, if the voice start command is the first voice start command, the
electronic apparatus 100 changes the mode thereof to afirst voice task mode which is
controlled by auser voice input through the voice input unit 110 of the electronic
apparatus 100. If the voice start command is the second voice start command, the
electronic apparatus 100 changes the mode thereof to a second voice task mode which
iscontrolled by auser voice input through the voice input unit 110 of the external
apparatus.

When the voice task mode is performed, the electronic apparatus 100 determines
whether avoice recognition error has occurred, in operation S1230. Here, the case
whether the voice recognition error occurs may include at least one of a case where the
volume of the user voice input through the voice input unit 110 islower than apreset
value, acase where avoice DB does not include a command matching arecognition
result of the user voice input through the voice input unit 110, and a case where the
user isinexperienced in handling the electronic apparatus 100 and as such does not
properly input the voice command.

If it isdetermined in operation S1230 that the voice recognition error has occurred,
the electronic apparatus 100 displays one of aplurality of feedback messages in
operation S1240. Here, the feedback messages may be differently displayed according
to voice task modes and voice recognition errors. For example, if the voice recognition
error occurs in the first voice task mode, the electronic apparatus 100 displays one of
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the plurality of feedback messages shown in FIGS. 8A-8K. If the voice recognition
error occurs in the second voice task mode, the electronic apparatus 100 may display
one of the plurality of feedback messages shown in FIGS. 9A through 1IF. Here, if the
voice recognition error occurs for the first time, the electronic apparatus 100 may
display adefault one of the plurality of feedback messages.

In operation S1250, the electronic apparatus 100 determines whether the voice
recognition error has repeatedly occurred. In an exemplary embodiment, the electronic
apparatus may determine whether arecognition error has occurred more times than a
predetermined threshold.

If it is determined in operation S1250 that the voice recognition error has repeatedly
occurred, the electronic apparatus 100 randomly displays the other ones of the plurality
of feedback messages in operation S1260. For example, if the voice recognition error
has repeatedly occurred in the first voice task mode, the electronic apparatus 100 may
randomly display one of the other feedback messages shown in FIGS. 8B-8L except
for the first feedback message shown in FIG. 8A. If the user voice input in the second
voice task mode repeatedly cannot be recognized, the electronic apparatus 100 may
display one of the other feedback messages shown in FIGS. 9B-9N except for the first
feedback message shown in FIG. 9A. If the voice input button is continuously pressed
even after the user voice isinput in the second voice task, the electronic apparatus 100
may randomly display one of the other feedback messages shown in FIGS. 10B-10G
except for the first feedback message shown in FIG. 10A at apreset time intervals
(e.g., every 10 seconds). If the user voice is not continuously input for apreset time
after the voice input button is pressed in the second task mode, the electronic apparatus
100 may randomly display one of the other feedback messages shown in FIGS.
11B-1 | F except for the first feedback message 1101 shown in FIG. 11A.

Asdescribed above, according to various exemplary embodiments, different
feedback messages may be provided according to voice recognition errors and voice
task modes. Therefore, auser may accurately determine an error in voice recognition.
Also, the user may obtain an effect of having a conversation with an electronic
apparatus, and thus providing increased entertainment for the user.

A program code for performing acontrol method according to the above-described
various exemplary embodiments may be stored on various types of recording media. In
detail, the program code may be stored on various types of terminal-readable recording
media such as arandom access memory (RAM), aflash memory, aread only memory
(ROM), an erasable programmable ROM (EPROM), an electronically erasable and
programmable ROM (EEPROM), aregister, ahard disk, aremovable disk, amemory
card, auniversal seria bus (USB) memory, a CD-ROM, etc.

The foregoing exemplary embodiments are merely exemplary and are not to be
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construed as limiting. The present disclosure may be readily applied to other types of
apparatuses. Also, the description of exemplary embodiments isintended to be il-
lustrative, and not to limit the scope of the claims, and many alternatives, modi-
fications, and variations will be apparent to those skilled in the art.
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Claims

A method of controlling an electronic apparatus which recognizes a
voice, the method comprising:

receiving avoice start command; and

if the voice start command is afirst voice start command, changing a
mode of the electronic apparatus to afirst voice task mode which is
controlled according to auser voice input into avoice input unit of the
electronic apparatus, and if the voice start command is a second voice
start command, changing the mode of the electronic apparatus to a
second voice task mode which is controlled according to auser voice
input into an external apparatus which operates with the electronic
apparatus.

The method of claim 1, further comprising:

if the mode of the electronic apparatus is changed to the first voice task
mode, displaying first voice guide information corresponding to the
first voice task mode, and if the mode of the electronic apparatus is
changed to the second voice task mode, displaying second voice guide
information corresponding to the second voice task mode.

The method of claim 2, wherein:

the first voice guide information comprises aplurality of voice items to
guide auser voice input in the first voice task mode; and

the second voice guide information comprises aplurality of voice items
to guide auser voice input in the second voice task mode,

wherein at |east one of the plurality of voice items of the second voice
guide information are different from the plurality of voice items of the
first voice guide information.

The method of claim 3, wherein:

the first voice guide information comprises avoice item which isto
perform a channel up/down command; and

the second voice guide information excludes avoice item which isto
perform a channel up/down command and comprises adifferent voice
item which is to provide achannel list.

The method of claim 2, wherein:

the first voice guide information comprises afirst icon areawhich
indicates the first voice task mode; and

the second voice guide information comprises a second icon areawhich
indicates the second voice task mode.
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The method of claim 1, wherein the second voice task mode is to press
apreset button of the external apparatus and is controlled by auser
voice input into the external apparatus.

The method of claim 1, wherein:

the first voice start command is auser voice command which comprises
apreset word; and

the second voice start command is auser command which isto press a
preset button of the external apparatus.

The method of claim 1, wherein the external apparatus is aremote
controller.

An electronic apparatus comprising:

avoice input unit which receives auser voice; and

acontroller which, if avoice start command is afirst voice start
command, changes the mode of the electronic apparatus to afirst voice
task mode controlled according to auser voice input into the voice
input unit of the electronic apparatus, and if the voice start command is
a second voice start command, changes the mode of the electronic
apparatus to a second voice task mode controlled according to a user
voice input into the external apparatus which operates with the
electronic apparatus.

The electronic apparatus of claim 9, further comprising:

adisplay unit,

wherein the controller controls the display unit to display first voice
guide information corresponding to the first voice task mode if the
mode of the electronic apparatus is changed to the first voice task mode
and display second voice guide information corresponding to the
second voice task mode if the mode of the electronic apparatusis
changed to the second voice task mode.

The electronic apparatus of claim 10, wherein:

the first voice guide information comprises aplurality of voice items to
guide auser voice in the first voice task mode;

the second voice guide information comprises aplurality of voice items
to guide auser voice in the second voice task mode, and

wherein at |east one of the plurality of voice items of the second voice
guide information are different from the plurality of voice items of the
first voice guide information.

The electronic apparatus of claim 11, wherein:

the first voice guide information comprises avoice item which isto
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perform a channel up/down command; and

the second voice guide information excludes the voice item which isto
perform a channel up/down command and comprises adifferent voice
item which is to provide achannel list.

The electronic apparatus of claim 10, wherein:

the first voice guide information comprises afirst icon areawhich
indicates the first voice task mode; and

the second voice guide information comprises a second icon areawhich
indicates the second voice task mode.

The electronic apparatus of claim 9, wherein the second voice task
mode is to press a preset button of the external apparatus and is
controlled by auser voice input into the external apparatus.

The electronic apparatus of claim 9, wherein:

the first voice start command is auser voice command which comprises
apreset word; and

the second voice start command is auser command which isto press a
preset button of the external apparatus.
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[Fig. 5]
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[Fig. 7]
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[Fig. 8A]
REPEAT. |

[Fig. 8B]
SORRY.

[Fig. 8C]

SPEAK LOUDER
AND CLEARER.

[Fig. 8D]
CANT HEAR YOU. J

[Fig. 8E]
SORRY.

REPEAT.

[Fig. 8F]

SORRY.
CAN'T UNDERSTAND
YOUR WORDS.
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[Fig. 8G]

CANT UNDERSTAND
YOUR WORDS.
PLEASE REPEAT.

[Fig. 8H]

YOUR REQUEST CAN NOT BE
COMPLETED. TOO MUCH
BACKGROUND NOISE.

[Fig. 8I]

PLEASE CONSIDER
OTHER INPUT
METHODS AND REPEAT.

[Fig. 8J]

DO YOU WANT TO
TRY USING A REMOTE
CONTROLLER?

[Fig. 8K]

USE A REMOTE
CONTROLLER FOR
VOICE RECOGNITION.

[Fig. 8L]

IN SILENT
SITUATIONS.

[Fig. 9A]
REPEAT.

[Fig. 9B]
SORRY. |

[Fig. 9C]

SPEAK LOUDER
AND CLEARER.

TRY TO SPEAK ‘
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[Fig. 9D]

CANT HEAR YOU. }

[Fig. 9E]
SORRY. 1

PLEASE REPEAT.

[Fig. 9F]
SORRY. |

CAN'T UNDERSTAND
YOUR WORDS.

[Fig. 9G]

CANT UNDERSTAND
YOUR WORDS.
PLEASE REPEAT.

[Fig. 9H]

YOUR REQUEST CAN NOT BE
COMPLETED. TOO MUCH
BACKGROUND NOISE.

[Fig. 9I]
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OTHER INPUT
METHODS AND REPEAT.

[Fig. 9J]
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A QUIETER SETTING.

[Fig. 9K]

PRESS BUTTON AND
REPEAT.

[Fig. 9L]
PRESS BUTTON AND |

SPEAK SLOWLY AND
CLEARLY.
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[Fig. OM]

PRESS VOICE RECOGNITION
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AND EXECUTE A COMMAND.

[Fig. ON]

mTING FOR A COMMAND.

[Fig. 10A]

TAKE YOUR HAND
OFF THE BUTTON.

[Fig. 108B]

TAKE YOUR HAND OFF
THE BUTTON PRIOR TO

SPEAKING A COMMAND.

[Fig. 10C]

TAKE YOUR HAND
OFF THE BUTTON PRIOR TO

STARTING VOICE RECOGNITION.

[Fig. 10D]

ARE YOU STILL
PRESSING
THE BUTTON?

[Fig. 10E]

RECOGNITION CAN NOT
START UNTIL YOU
RELEASE THE BUTTON.

[Fig. 10F]
IS THE BUTTON ]

STILL BEING
PRESSED?

[Fig. 10G]

CHECK WHETHER THE BUTTON
IS STILL BEING PRESSED.
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[Fig. 11A]
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[Fig. 11B]
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[Fig. 11C]
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[Fig. 11D]
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[Fig. 11E]

[Fig. 11F]
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[Fig. 12]
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