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Description

Title of Invention: USER INTERFACE METHOD AND DEVICE
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Technical Field

The embodiments of the present invention relate to a user interface method and
device, and more particularly, to a user interface method and device that are capable of

more easily controlling the user interface device using a multimodal interface.

Background Art

As speech recognition and speech synthesis technologies have been developed in
recent years, there has been increasingly a necessity for multimodal interface using a
voice and other additional input units in terminals, such as a portable terminal, a home
network terminal and a robot.

The term multimodal may be defined as referring to a plurality of modalities.
Multimodal channels may be channels converted by a mechanical and/or electrical
device through modeling of sensing channels, such as sight, hearing, tactile sensation,
taste and the sense of smell, of a human being. Also, synthesizing and exchanging of
the respective modalities may be referred to as multimodal interaction.

Meanwhile, speech recognition is a process to map an acoustic speech signal into text
using a computer. Specifically, speech recognition is a process to convert an acoustic
speech signal obtained by a microphone (e.g., during a telephone conversation) into a
set of words or a sentence. Results of the speech recognition may be used in ap-
plications, such as a command, a control input or parameter, data input (e.g., document
preparation), etc. Also, results of the speech recognition may be used in an application,
such as speech comprehension, as an input of a language processing function. Speech
recognition technology enables natural or almost natural communication between a
human being and a computer.

Speech synthesis is a process to automatically generate a speech waveform using a
mechanical and/or electrical device, an electronic circuit or a computer. Text-to-speech
(TTS) is a technology to analyze and process data input in a text form and to convert
the data into a voice.

A user generally presses a keyboard, a keypad or a touchpad with hands to input a
control command, thereby controlling a terminal, such as a cellular phone, a personal
computer (PC) and a tablet PC.

For example, when a message is received by a cellular phone, a user presses a
touchpad or a keypad of the cellular phone to view text or write a reply. In order to
control the terminal in response to an event detected in a terminal, such as receipt of

text, a user generally uses an input method using hands.
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In this case, however, it may be difficult for the user to control the terminal when one
or both hands of the user are not free. For this reason, there has been needed a method
and device for controlling a terminal in response to an event detected in the terminal

using a voice, not hands, of a user.
That is, there has been needed a method and device for efficiently controlling an

event detected in a terminal using speech recognition and speech synthesis.
Disclosure of Invention

Technical Problem
An object of the present invention devised to solve the problem lies on a user
interface method and device that are capable of more easily controlling an event

generated in a terminal using a multimodal interface.

Solution to Problem

Accordingly, embodiments of the present invention are directed to a user interface
method and device that substantially obviates one or more problems due to limitations
and disadvantages of the related art.

An object of an embodiment of the present invention is to provide a user interface
method and device that are capable of more easily controlling an event detected in a
terminal using a multimodal interface.

Additional advantages, objects, and features of the invention will be set forth in part
in the description which follows and in part will become apparent to those having
ordinary skill in the art upon examination of the following or may be learned from
practice of the invention. The objectives and other advantages of the invention may be
realized and attained by the structure particularly pointed out in the written description
and claims hereof as well as the appended drawings.

To achieve these objects and other advantages and in accordance with the purpose of
the invention, as embodied and broadly described herein, a user interface method
includes waiting for detection of an event, which is a function of a user interface
device, performing the event detected in the user interface device and notifying a user
that the event has been detected, activating a voice input unit configured to allow the
user to input his or her voice therethrough, receiving a voice command from the user
with respect to the event through the voice input unit, and processing the event
according to the received voice command from the user.

Also, the step of waiting for detection of the event may include inactivating the voice
input unit.

Also, the step of performing the event detected in the user interface device and
notifying the user that the event has been detected may include outputting a voice or a

screen to notify the user that the event has been detected.
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Also, the user interface method may further include determining whether the
received voice command from the user is an end command.

Also, the step of waiting for detection of the event may be performed upon de-
termining that the received voice command from the user is the end command.

Also, the user interface method may further include determining whether the voice
command from the user has been input to the voice input unit within a predetermined
time.

Also, the step of waiting for detection of the event may be performed upon de-
termining that the voice command from the user has not been input to the voice input
unit within the predetermined time.

In another aspect of the present invention, a user interface device includes a voice
input unit configured to allow a user to input his or her voice therethrough, an output
unit configured to output a screen and a voice, and a controller configured to wait for
detection of an event, which is a function of the user interface device, performing the
event detection in the user interface device and notify the user that the event has been
detected, activate the voice input unit, control the voice input unit to receive a voice
command from the user with respect to the event therethrough, and process a function
according to the received voice command from the user.

Also, the controller may inactivate the voice input unit at the step of waiting for
detection of the event.

Also, the controller may control the output unit to output a voice or a screen so as to
notify the user that the event has been detected at the step of performing the event
generated in the user interface device and notifying the user that the event has been
detected.

Also, the controller may be configured to further determine whether the received
voice command from the user is an end command.

Also, the controller may be configured to wait for detection of the event upon de-
termining that the received voice command from the user is the end command.

Also, the controller may be configured to further determine whether the voice
command from the user has been input to the voice input unit within a predetermined
time.

Also, the controller may be configured to wait for detection of the event upon de-
termining that the voice command from the user has not been input to the voice input
unit within the predetermined time.

It is to be understood that both the foregoing general description and the following
detailed description of the present invention are exemplary and explanatory and are

intended to provide further explanation of the invention as claimed.
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Advantageous Effects of Invention

In the user interface method and device according to the present invention as
described above, it is possible for a user to control an event generated in a terminal
using his or her voice through an easy and intuitive interface even in a state in which
the user is distant from the terminal or it is not possible for the user to control the
terminal with hands. Also, it is possible to efficiently notify the event generated in the
terminal to the user through a voice.

Brief Description of Drawings

The accompanying drawings, which are included to provide a further understanding
of the invention and are incorporated in and constitute a part of this application, il-
lustrate embodiment(s) of the invention and together with the description serve to
explain the principle of the invention. In the drawings:

FIG. 1 is a flow chart showing a user interface method according to an embodiment
of the present invention;

FIG. 2 is a view showing a user interface device according to an embodiment of the
present invention which is in a standby mode;

FIG. 3 is a view showing the user interface device according to an embodiment of the
present invention which notifies detection of an event;

FIG. 4 is a view showing the user interface device according to an embodiment of the
present invention which waits for receipt of a voice command;

FIG. 5 is a view showing the user interface device according to an embodiment of the
present invention which receives a voice command;

FIGs. 6 to 8 are views showing the user interface device according to an embodiment
of the present invention which processes an event according to the received voice
command;

FIG. 9 is a view showing kinds of events, event notifications and event processes of
the user interface device according to an embodiment of the present invention;

FIG. 10 is a block diagram of the user interface device according to an embodiment
of the present invention;

FIG. 11 is a block diagram showing an input unit of FIG. 10 in more detail; and

FIG. 12 is a block diagram showing an output unit of FIG. 10 in more detail.

Best Mode for Carrying out the Invention

Reference will now be made in detail to the preferred embodiments of the present
invention, examples of which are illustrated in the accompanying drawings. Wherever
possible, the same reference numbers will be used throughout the drawings to refer to
the same or like parts.

Wherever possible, terminologies used in the following description of the present
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invention are selected from general terminologies that are widely used at present.
However, this applicant selects the terminologies voluntarily as required. In this case,
since meanings of the voluntary terminologies will be described in the following de-
scription of the present invention in detail, it is noted that the present invention must
not be understood by names of the terminologies, but by the meanings of the termi-
nologies.

In the following description, a suffix “module” or “unit” contained in terms of con-
stituent elements to be described will be selected or used together in consideration only
of the convenience of writing the following specification, and the suffixes “module”
and “unit” do not necessarily have different meanings or roles.

A user interface device, described in the specification, is a terminal in which a user
interface method, which will be described below, is performed. The user interface
device may include cellular phones, smart phones, personal digital assistants (PDAs),
portable multimedia players (PMPs), personal computers (PCs), tablet PCs, and all
other terminals that can be used by users. In the specification, a smart phone will be
described as an example of the user interface device.

FIG. 1 is a flow chart showing a user interface method according to an embodiment
of the present invention.

As shown in FIG. 1, the user interface method according to an embodiment of the
present invention includes inactivating a voice input unit of a terminal and waiting for
detection of an event (S100), detecting an event in the terminal (S200), notifying a user
that the event has been detected (S300), activating the voice input unit of the terminal
(S400), waiting for receipt of a voice command from the user (S500), determining
whether the voice command from the user has been input to the voice input unit within
a predetermined time (S600), receiving the voice command from the user (S700), de-
termining whether the voice command from the user is an end command (S800), and
processing the detected event according to the voice command from the user (S900).

Hereinafter, the respective steps will be described in detail. First, the user interface
device of an embodiment of the present invention inactivates the voice input unit,
which is configured to allow a user to input his or her voice therethrough. The voice
input unit of an embodiment of the present invention may include a microphone
mounted inside or outside the user interface device to allow a user to input his or her
voice therethrough. The user interface device waits for detection of an event in a state
in which the voice input unit is inactivated (S100). That is, the terminal stops the
function of the microphone and enters a standby mode in which an input operation is
not performed by a user or an event is not detected.

Subsequently, an event is detected in the user interface device (S200). In an em-

bodiment of the present invention, the event is a function of the terminal which needs
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notification to a user or user input. For example, the event may include message
receipt, phone call receipt and schedule notification. Consequently, that an event is
detected in the user interface device means that a message is received by the terminal,
a phone call is received by the terminal, and schedule input in the terminal is notified
to a user. In an embodiment of the present invention, events detected in the user
interface device are efficiently controlled and processed. The above-mentioned event
will be described below in detail.

Subsequently, the user interface device notifies a user that the event has been
detected (S300). The user interface device transmits a notification message corre-
sponding to the detected event to the user. For example, the user interface device may
generate vibration, output a voice message or output a screen message to notify the
user that the event has been detected.

For example, in a case in which a message is received by the user interface device as
an event, the user interface device may output a screen notifying receipt of the message
to the user or may output a voice notifying receipt of the message to the user. At this
time, the user interface device controls a voice output unit, such as a speaker, or a
screen output unit, such as a display device, to output a message of event detection to
the user.

Subsequently, the user interface device activates the voice input unit (S400). The
voice input unit is activated to allow a user to input his or her voice with respect to the
event detected in the user interface device. As previously described, the voice input
unit, such as the microphone, mounted at the user interface device is turned on.

Subsequently, the user interface device waits for receipt of a voice command from
the user (S500). After activating the voice input unit, the user interface device waits for
user inputting a voice command through the voice input unit.

The user interface device determines whether the voice command from the user has
been input through the voice input unit within a predetermined time (S600). Upon de-
termining that the voice command from the user has not been input through the voice
input unit within the predetermined time, the user interface device inactivates the voice
input unit and waits for detection of an event (S100). When the user has not recognized
the event notification message or does not want to process or control the event, the user
interface device enters a standby mode without processing the detected event.

On the other hand, upon determining that the voice command from the user has been
input through the voice input unit within the predetermined time, the user interface
device receives the voice command from the user (S700). The user inputs a voice
command necessary to process the detected event to the user interface device through
the voice input unit. The user interface device receives the voice from the user and

recognizes and interprets the received voice command from the user. This processing
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is carried out through a speech recognition module and a speech interpretation module
12, which will be described below with reference to FIG. 11.

In summary, in an embodiment of the present invention, steps S500-S700 may be
considered as a timer function that initiates upon activation of the voice input unit. If
the voice command of step S700 is received before the timer of step S600 expires, the
process proceeds to steps S800. If the voice command of step S700 is not received
before the timer of step S600 expires, the process returns to step S100.

In an embodiment of the present invention, the voice command of step S700 is a
voice containing user intention of processing the detected event. An example of the
voice command from the user may include a voice from a user who wants to know the
contents of a message when the message has been received by the user interface device
or a voice from a user who wants to know the name of a sender of a phone call when
the phone call has been received by the user interface device. The user interface device
of an embodiment of the present invention processes the detected event according to
the voice command from the user.

In an embodiment of the present invention, the voice command from the user may be
composed of a voice prescribed between the user and the user interface device. That is,
predetermined voice data, such as ‘dialing’, ‘contents of received message’, and
‘schedule contents’, are stored in the user interface device, and, when a corresponding
voice is input from the user, the user interface device processes an event corresponding
thereto.

The user interface device determines whether the voice command from the user is an
end command (S800). The end command may include ‘end’ or ‘close’. When the user
inputs the end command through the voice input unit, the user interface device in-
activates the voice input unit and waits for detection of an event (S100). When the user
does not want to process or control the event, the user interface device enters a standby
mode without processing the detected event.

Finally, the user interface device processes the detected event according to the voice
command from the user (S900). The event processing of the user interface device may
be based on a function realized in the user interface device. For example, when an
event of message receipt is detected in the user interface device, and the user inputs a
voice command to request the contents of the message through the voice input unit, the
user interface device outputs the contents of the message through a voice or a screen
according to the voice command from the user.

In the user interface method according to an embodiment of the present invention as
described above, it is possible for the user to control the event detected in the user
interface device through his or her voice even in a state in which the user is distant

from the user interface device or it is not possible for the user to control the user
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interface device with hands. Also, it is possible to efficiently notify the event detected
in the user interface device to the user through a voice.

Hereinafter, the respective steps of the user interface method will be described in
detail with reference to the drawings. In the specification, a smart phone will be
described as an example of the user interface device.

FIG. 2 is a view showing a user interface device 1 according to an embodiment of the
present invention which is in a standby mode.

The user interface device 1 may be configured to perform routine functions of a
terminal. In the drawing, there is shown a user interface device 1 configured to perform
routine functions of a terminal. That is, the user interface device 1 may be configured
to perform routine functions of a smart phone, such as receiving and sending of phone
calls/messages, execution of applications, and system setting, and the user interface
device 1 may include various components necessary to perform the above functions.

When the user interface device 1 is in a standby mode, the voice input unit is in-
activated. As previously described, the voice input unit of an embodiment of the
present invention may include a microphone mounted inside or outside the user
interface device 1 to allow a user to input his or her voice therethrough. The user
interface device 1 waits for detection of an event in a state in which the voice input
unit is inactivated.

The user interface device 1 stops the function of the microphone and enters a standby
mode in which an input operation is not performed by a user or an event is not
detected. That is, general functions of the user interface device 1 are performed in a
state in which the voice input unit is off. The voice input unit of the user interface
device 1 may be activated in the standby mode. Preferably, however, the voice input
unit of the user interface device 1 is inactivated in the standby mode in consideration
of power consumption.

FIG. 3 is a view showing the user interface device according to an embodiment of the
present invention which notifies detection of an event.

In the specification, the user interface method of an embodiment of the present
invention will be described with an example in which an event of message receipt is
detected in the user interface device 1, as shown in the drawing.

As previously described, the event of an embodiment of the present invention is a
function of the user interface device 1 which needs notification to a user or user input.
For example, the event may include message receipt, phone call receipt and schedule
notification. Consequently, that an event is detected in the user interface device 1
means that a message is received by the user interface device 1, a phone call is
received by the user interface device 1, and schedule input in the user interface device

1 is notified to a user. In an embodiment of the present invention, events detected in
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the user interface device 1 are efficiently controlled and processed.

When a message receipt event is detected in the user interface device 1, the user
interface device 1 notifies a user that the event has been detected. The user interface
device 1 transmits a notification message corresponding to the detected event to the
user. As shown in the drawing, the user interface device 1 may output an audible
message of “You’ve got a message” and/or output an image of message receipt on a
screen to notify the user that the event has been detected. Also, the user interface
device 1 may detect vibration or adjust the brightness of the screen to notify the user
that the event has been detected.

In this case, the user interface device 1 controls a voice output unit, such as a
speaker, a screen output unit, such as a display device, or a vibration device to output a
message of event detection to the user.

FIG. 4 is a view showing the user interface device 1 according to an embodiment of
the present invention which waits for receipt of a voice command.

The user interface device 1 actives the voice input unit, after outputting the message
notifying the event detection to the user, to allow the user to input a voice command
with respect to the event detected in the user interface device 1. As previously
described, the voice input unit, such as the microphone, mounted at the user interface
device 1 is turned on.

After the voice input unit is turned on, the user interface device 1 may display that
the voice input unit has been activated on the screen of the user interface device 1, as
shown in the drawing. In the drawing, for example, a microphone image is output to
the screen of the user interface device 1. Alternatively or additionally, a voice message
indicating that the voice input unit has been activated may be output to notify the user
that the voice input unit has been activated.

After the voice input unit is turned on, the user interface device 1 waits for receipt of
a voice command from the user.

The user interface device 1 determines whether the voice command from the user has
been input through the voice input unit within a predetermined time. Upon determining
that the voice command from the user has not been input through the voice input unit
within the predetermined time, the user interface device 1 inactivates the voice input
unit and waits for detection of another event. Thus, when the user does not want to or
is unable to process or control the event, the user interface device 1 enters a standby
mode without processing the detected event.

In addition, upon determining that the voice command from the user has not been
input through the voice input unit within the predetermined time, the user interface
device 1 may repeatedly notify that the event has been detected, which is provided for

a case in which the user has not recognized the event notification message.
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FIG. 5 is a view showing the user interface device 1 according to an embodiment of
the present invention which receives a voice command.

When the voice command from the user is input through the voice input unit within
the predetermined time, as shown in the drawing, the user interface device 1 receives
the voice command from the user.

The user inputs a voice command necessary to process the detected event to the user
interface device 1 through the voice input unit. The user interface device 1 receives the
voice command from the user and recognizes and interprets the received voice
command from the user. The user interface device 1 processes the detected event
according to the recognized and interpreted voice command from the user.

As previously described, the voice command from the user is a voice containing user
intention of processing the detected event. An example of the voice command from the
user may include a voice from a user who wants to know the contents of a message
when the message has been received by the user interface device 1 or a voice from a
user who wants to know the name of a sender of a phone call when the phone call has
been received by the user interface device 1.

Also, the voice command from the user may be composed of a voice prescribed
between the user and the user interface device. That is, predetermined voice data, such
as ‘dialing’, ‘contents of received message’, ‘schedule contents’, ‘end’ and ‘close’, are
stored in the user interface device 1, and, when a corresponding voice is input from the
user, the user interface device 1 processes an event corresponding thereto.

In the drawing, for example, the user inputs a voice of “contents of message?”
meaning that the user wants to know the contents of the message through the voice
input unit. The user interface device 1 recognizes and interprets the voice as a
command to request the contents of the received message.

Also, the user interface device 1 determines whether the received voice command
from the user is an end command such as ‘end’ or ‘close’. When the user inputs the
end command through the voice input unit, the user interface device 1 inactivates the
voice input unit and waits for detection of another event. When the user does not want
to process or control the event, the user interface device 1 enters a standby mode
without processing the detected event.

The voice commands that are recognized may be pre-set by the manufacturer and/or
may be set by the user via a voice command set-up screen. Also, previously set voice
commands may be re-set to allow new or multiple voices to be recognized by the user
interface device 1.

FIGs. 6 to 8 are views showing the user interface device 1 according to an em-
bodiment of the present invention which processes an event according to the received

voice command.
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The user interface device 1 processes the detected event according to the voice
command from the user. The event processing of the user interface device 1 may be
based on a function realized in the user interface device 1, which will hereinafter be
described with reference to the drawings.

FIG. 6 shows an embodiment in which, when an event of message receipt is detected
in the user interface device 1, as shown in FIG. 3, the user interface device 1 processes
the event of message receipt according to the voice command from the user. When the
user inputs a voice command to request the contents of the message through the voice
input unit, as shown in FIG. 5, the user interface device 1 outputs the contents of the
message through an audible output and/or through a screen according to the voice
command from the user.

FIG. 7 shows another embodiment in which, when an event of message receipt is
detected in the user interface device 1, as shown in FIG. 3, the user interface device 1
processes the event of message receipt according to the voice command from the user.
When the user inputs a voice command to request that a reply be sent to the sender of
the message through the voice input unit, the user interface device 1 sends the reply to
the sender of the message according to the voice command from the user.

At this time, as shown in the drawing, the user may input the contents of the reply to
the user interface device 1 using his or her voice. When the user inputs the contents of
the reply to the user interface device 1 through the voice input unit using his or her
voice, the user interface device 1 recognizes and interprets the contents of the reply
and makes and sends a reply message. The contents of the reply may or may not be
displayed on the screen. Also, the user interface device 1 may or may not be
configured to process a second voice command directing the device to play back the
reply before it is sent.

FIG. 8 shows a further embodiment in which, when an event of message receipt is
detected in the user interface device 1, as shown in FIG. 3, the user interface device 1
processes the event of message receipt according to the voice command from the user.
When the user inputs a voice command for dialing through the voice input unit, the
user interface device 1 makes a phone call to the sender of the message according to
the voice command from the user. The user interface device may output audible in-
formation to indicate that the command is being executed (e.g., that the device is
dialing) and/or display information indicating that the command is being executed
(e.g., that the device is dialing).

The user interface device 1 supports various event processing functions according to
the detected event. This is based on functions realized in the user interface device 1. As
previously described, the user interface device 1 may provide event processing

functions, such as output of message contents, making and sending of a reply to the
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message, and dialing to the sender, with respect to the event of message receipt. With
respect to the event detected in the user interface device 1, the user inputs a voice
command corresponding to an event process desired by the user through the voice
input unit, and the user interface device 1 performs the corresponding event process.
The user interface device 1 may or may display information about the executed
command. Such displays may replace all or some of a previously displayed screen, or
may cause all or part of a previously displayed screen to be re-arranged or otherwise
modified.

FIG. 9 is a view showing kinds of events, event notifications and event processes of
the user interface device 1 according to an embodiment of the present invention.

As shown in the drawing, the user interface device 1 provides various event notifying
and processing functions with respect to the event detected in the user interface device
1.

First, when an event of message receipt is detected in the user interface device 1, the
user interface device 1 may notify the user of message receipt, the kind of the message,
the sender, etc. Also, the user interface device 1 may provide event processing
functions, such as output of the message contents, deletion of the message, reply to the
message, and dialing, according to the voice command from the user input through the
voice input unit.

On the other hand, when an event of phone call receipt is detected in the user
interface device 1, the user interface device 1 may notify the user of phone call receipt,
the sender, etc. Also, the user interface device 1 may provide event processing
functions, such as answering the phone call, refusal to answer the phone call, and
automatic response, according to the voice command from the user input through the
voice input unit.

In addition, when an event of schedule notification is detected in the user interface
device 1, the user interface device 1 may notify the user of schedule notification, etc. at
a predetermined time. Also, the user interface device 1 may provide event processing
functions, such as output of schedule contents, deletion of the schedule, and display of
schedule processing completion, according to the voice command from the user input
through the voice input unit.

In addition, when events of need/completion of charge, switching between 3G and
Wifi, out of communication area, etc. are detected in the user interface device 1, the
user interface device 1 may notify the user of need/completion of charge, switching
between 3G and Wifi, out of communication area, etc. Also, the user interface device 1
may provide an event processing function, such as deletion of notification, according
to the voice command from the user input through the voice input unit. In addition, the

user interface device 1 may output only the notification of the corresponding event to
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the user. That is, it is possible to perform only the notification of the event without
providing the event processing function.

It is obvious that the event notification and processing functions provided by the user
interface device 1 are not limited by the examples shown in FIG. 9.

FIG. 10 is a block diagram of the user interface device 1 according to an embodiment
of the present invention.

As shown in FIG. 10, the user interface device 1 according to an embodiment of the
present invention includes an input unit 10, a controller 20, an output unit 30, an ap-
plication unit 40, a session administration unit 50, a system environment unit 60 and a
memory 70.

The input unit 10 may be configured to provide various input modes, such as audio,
voice, touch gesture, gesture, keyboard and mouse. The output unit 30 may be
configured to provide various output modes, such as voice, text, graph, haptic and
audio outputs.

However, embodiments of the present invention are not limited to the above-defined
input and output modes. Additional input or output modes may be added, or the above
input and output modes may be omitted. The details of the input unit 10 and the output
unit 30 are described below with reference to FIGs. 11 and 12, respectively.

The controller 20 executes an application service using information obtained from
the input unit 10 and provides results thereof to the output unit 30. The session admin-
istration unit 50 performs session administration between various terminals and a
multimodal application service and a synchronizing function for output from the
terminals. The system environment unit 60 provides information regarding change of a
terminal and user environment to the controller 20, which recognizes and copes with
the information.

FIG. 11 is a block diagram showing the input unit 10 of FIG. 10 in more detail.

As shown in FIG. 11, the input unit 10 includes a recognition module 100, an inter-
pretation module 120, and an input integration module 140.

The recognition module 100 is configured in the form of information, by which it is
possible to easily recognize and interpret input from a user using a multimodal
interface, using grammar information stored in a grammar information database (DB)
112. More specifically, the recognition module 100 may include a speech recognition
module 102, a touch recognition module 104, a gesture recognition module 106, a
keyboard recognition module 108 and a wireless input recognition module 110.

The speech recognition module 102 converts speech of a user into text. At this time,
the speech recognition module 102 may convert speech of the user into text using an
acoustic model, a language model and World Wide Web Consortium (W3C) speech

recognition grammar stored in the grammar information DB 112 or a grammar such as
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a stochastic language model standard.

Also, the speech recognition module 102 may speech-recognize the aforementioned
voice commands from the user. A text error correction command or a correction mode
shift command may be speech-recognized.

The touch recognition module 104 detects and outputs a touch gesture of a user on a
touch screen.

The gesture recognition module 106 detects and outputs a gesture input of a user
using a camera.

The keyboard recognition module 108 converts and outputs keys input by a user into
text.

The wireless input recognition module 110 recognizes and outputs input from a user
through a wireless remote control.

The interpretation module 120 information recognized by the recognition module
100 as a meaning intended by a user according to meaning interpretation information
stored in a meaning interpretation information DB 132. For example, the interpretation
module 120 converts ‘yes’, ‘yea’ or ‘yeah’ into ‘yes’. Output data of the interpretation
module 120 may be converted into an extended multimodal annotation language
(EMMA), which is one of the languages indicating meanings of data, and then input to
the integration module 140.

The interpretation module 120 may include a speech interpretation module 122, a
touch interpretation module 124, a gesture interpretation module 126, a keyboard inter-
pretation module 128 and a wireless input interpretation module 130, which
correspond to the speech recognition module 102, the touch recognition module 104,
the gesture recognition module 106, the keyboard recognition module 108 and the
wireless input recognition module 110 included in the recognition module 100, re-
spectively.

The integration module 140 integrates and transmits various kinds of inputs output
from the interpretation module 120 to the controller 20.

The recognition module 100, the interpretation module 120 and the integration
module 140 may be separated or integrated. In particular, the integration module 140
may be configured to be a part of the controller 20 as needed.

Hereinafter, the output unit 30 will be described in detail with reference to FIG. 12.

FIG. 12 is a block diagram showing the output unit 30 of FIG. 10 in more detail.

As shown in FIG. 12, the output unit 30 includes a generation module 300, a styling
module 310, a rendering module 320, an audio output unit 330, and a video output unit
340.

When information to be transmitted to a user is input from the controller 20, the

generation module 300 decides an output mode, such as voice or graph, in which the
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information is output. The generation module 300 may determine that only one output
mode in which the information is output or that a plurality of output modes in which
the information is output supplementarily or complementarily. In another embodiment,
the generation module 300 may be integrated into the controller 20.

The styling module 310 serves to add information regarding how the information is
expressed. The styling module 310 may include a voice styling module 312 and a
graphic styling module 314.

The voice styling module 312 may configure a text string including a speech
synthesis markup language (SSML) tag indicating how a word is pronounced. Also,
the voice styling module 312 may add information regarding intervals between words
of text to be speech-synthesized. At this time, the voice styling module 312 may
correct voice output using a cascading style sheets (CSS) 316.

The graphic styling module 314 generates and outputs information regarding how a
graph is positioned on a screen 10. For example, the graphic styling module 314 may
generate such information using an extensible hyper text markup language (XHTML),
XHTML basic, a scalable vector graphics markup tag, etc.

The rendering module 320 converts and outputs the information generated by the
styling module 310 into a format in which the information can be easily understood by
a user. The rendering module 320 includes a voice rendering module 322 to speech-
synthesize and output the text string output from the voice styling module 312, a
graphic rendering module 324 to convert and output the information output from the
graphic styling module 314 into a graph which is provided to a user, and an audio
rendering module 326 to process and output audio data for user interface. The audio
data may be directly output from controller 20 to the audio rendering module 326
without being processed by the generation module 300.

The audio output unit 330 outputs the audio data generated by the voice rendering
module 322 and the audio rendering module 326 to a user.

The video output unit 340 outputs the graph processed by the graphic rendering
module 324 and/or the video data processed by the controller 20 to a user. As
previously described, the video output unit 340 may include a touch screen.

Hereinafter, the operation of the user interface device 1 according to an embodiment
of the present invention will be described in detail.

First, the controller 20 inactivates the voice input unit 10, which is configured to
allow a user to input his or her voice therethrough. The controller 20 waits for
detection of an event in a state in which the voice input unit is inactivated. That is, the
controller 20 stops the function of the microphone of the user interface device 1 and
controls the user interface device to enter a standby mode in which an input operation

is not performed by a user or an event is not detected.
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When an event is detected in the user interface device 1, the controller 20 notifies a
user that the event has been detected. The controller 20 transmits a notification
message corresponding to the detected event to the user. For example, the controller 20
may vibrate the user interface device 1, control the audio output unit 330 so that a
voice message can be output through the audio output unit 330, or control the video
output unit 340 so that a screen message can be output through the audio output unit
330, to notify the user that the event has been detected.

Subsequently, the controller 20 activates the voice input unit 10. The voice input unit
10 is activated to allow the user to input his or her voice with respect to the event
detected in the user interface device 1. As previously described, the controller 20 turns
on the voice input unit, such as the microphone, mounted at the user interface device 1.

Subsequently, the controller 20 waits for receipt of a voice command from the user.
After activating the voice input unit 10, the controller 20 waits for user inputting a
voice command through the voice input unit 10.

Subsequently, the controller 20 determines whether the voice command from the user
has been input through the voice input unit 10 within a predetermined time. Upon de-
termining that the voice command from the user has not been input through the voice
input unit 10 within the predetermined time, the controller 20 inactivates the voice
input unit 10 and waits for detection of an event. When the user has not recognized the
event notification message or does not want to process or control the event, the
controller 20 controls the user interface device to enter a standby mode without
processing the detected event.

On the other hand, upon determining that the voice command from the user has been
input through the voice input unit 10 within the predetermined time, the controller 20
receives the voice command from the user. The user inputs a voice command
necessary to process the detected event to the user interface device 1 through the voice
input unit 10. The controller 20 controls the speech recognition module 102 and the
speech interpretation module 122 to recognize and interpret the received voice
command from the user.

Subsequently, the controller 20 determines whether the received voice command
from the user is an end command. When the user inputs the end command through the
voice input unit 10, the controller 20 inactivates the voice input unit 10 and waits for
detection of an event. When the user does not want to process or control the event, the
controller 20 controls the user interface device 1 to enter a standby mode without
processing the detected event.

Finally, the controller 20 processes the detected event according to the voice
command from the user. The controller 20 process the event based on a function

realized in the user interface device 1, which was previously described with reference
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to FIG. 9.
In the user interface method and device according to the embodiments of the present

invention as described above, it is possible for a user to control an event detected in a
terminal using his or her voice through an easy and intuitive interface even in a state in
which the user is distant from the terminal or it is not possible for the user to control
the terminal with hands. Also, it is possible to efficiently notify the event detected in
the terminal to the user through a voice.

It will be apparent to those skilled in the art that various modifications and variations
can be made in the present invention without departing from the spirit or scope of the
inventions. Thus, it is intended that the present invention covers the modifications and
variations of this invention provided they come within the scope of the appended

claims and their equivalents.

Mode for the Invention

Various embodiments have been described in the best mode for carrying out the
invention.

Industrial Applicability

The present invention provides a user interface method and device wherein it is
possible for a user to control an event generated in a terminal using his or her voice
through an easy and intuitive interface even in a state in which the user is distant from
the terminal or it is not possible for the user to control the terminal with hands and it is
also possible to efficiently notify the event generated in the terminal to the user
through a voice.

It will be apparent to those skilled in the art that various modifications and variations
can be made in the present invention without departing from the spirit or scope of the
invention. Thus, it is intended that the present invention cover the modifications and
variations of this invention provided they come within the scope of the appended

claims and their equivalents.
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Claims

A user interface method performed by a mobile communication device,
comprising:

waiting, by the mobile communication device, for a detection of an
event related to a function of a user interface device;

detecting, by the mobile communication device, the event and
notifying, by the mobile communication device, a user that the event
has been generated;

activating, by the mobile communication device, a voice input unit
configured to allow the user to input voice commands therethrough;
receiving, by the mobile communication device, a voice command from
the user through the voice input unit; and

performing, by the mobile communication device, a function according
to the voice command received from the user.

The user interface method according to claim 1, wherein the step of
waiting for the detection of the event comprises:

inactivating the voice input unit.

The user interface method according to claim 1, wherein the step of
notifying the user that the event has been detected comprises:
outputting an audible signal or a visual display or a vibration to notify
the user that the event has been detected.

The user interface method according to claim 1, wherein the step of ac-
tivating the voice input unit comprises:

outputting an audible signal or a visual display or a vibration to notify
the user that the voice input unit has been activated.

The user interface method according to claim 1, wherein the step of
performing the function comprises:

determining, by the mobile communication device, whether or not the
voice command received from the user is an end command.

The user interface method according to claim 5, wherein, upon de-
termining that the received voice command from the user is the end
command, the function includes inactivating the previously activated
voice input unit and waiting for another event detection.

The user interface method according to claim 1, further comprising:
determining, by the mobile communication device, whether or not the
voice command received from the user has been input to the voice

input unit within a predetermined time.
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The user interface method according to claim 7, further comprising:

if the voice command is determined not to have been input within the
predetermined time, inactivating the previously activated voice input
unit and waiting for another event detection.

The user interface method according to claim 7, further comprising:

if the voice command is determined not to have been input within the
predetermined time, repeatedly outputting an audible signal or a visual
display or a vibration to notify the user that the event has been detected.
The user interface method according to claim 1, wherein the voice
command is composed of a voice stored in the mobile communication
device.

A user interface device, comprising:

a voice input unit;

an output unit configured to output one of one or more visual displays
and audible signals and vibrations; and

a controller operatively connected to the voice input unit and the output
unit, the controller configured to

wait for a detection of an event related to a function of a user interface
device,

detect the event and notify a user via the output unit that the event has
been generated,

activate the voice input unit to allow the user to input voice commands
therethrough,

receive a voice command from the user through the voice input unit,
and

perform a function according to the voice command received from the
user.

The user interface device according to claim 11, wherein the controller
is configured to inactivate the voice input unit while waiting for the
detection of the event.

The user interface device according to claim 11, wherein the controller
is configured to control the output unit to output an audible signal or a
visual display or a vibration to notify the user that the event has been
detected.

The user interface device according to claim 11, wherein the controller
is configured to control the output unit to output an audible signal or a
visual display or a vibration to notify the user that the voice input unit

has been activated.
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The user interface device according to claim 11, wherein the controller
is further configured to determine whether or not the voice command
received from the user is an end command.

The user interface device according to claim 15, wherein, upon de-
termining that the voice command received from the user is the end
command, the function includes inactivating the previously activated
voice input unit and waiting for another event detection.

The user interface device according to claim 11, wherein the controller
is further configured to determine whether or not the voice command
received from the user has been input to the voice input unit within a
predetermined time.

The user interface device according to claim 17, wherein, if the voice
command is determined not to have been input within the prede-
termined time, the controller is configured to inactivate the previously
activated voice input unit and wait for another event detection.

The user interface device according to claim 17, wherein, if the voice
command is determined not to have been input within the prede-
termined time, the controller is configured to repeatedly output an
audible signal or a visual display or a vibration to notify the user that
the event has been detected.

The user interface device according to claim 11, wherein the voice

command is composed of a voice stored in the user interface device.
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