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(57) ABSTRACT

An electronic device is provided. The electronic device
includes a memory configured to store at least a portion of a
plurality of pieces of speech information used for voice rec-
ognition, and a processor operatively connected to the
memory, wherein the processor selects speaker speech infor-
mation from at least a portion of the plurality of pieces of
speech information based on mutual similarity, and generates
voice recognition information to be registered as personal-
ized voice information based on the speaker speech informa-
tion.
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OPERATING METHOD FOR VOICE
FUNCTION AND ELECTRONIC DEVICE
SUPPORTING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is based on and claims priority
under 35 U.S.C. §119 to a Korean patent application filed on
Feb. 11, 2015 in the Korean Intellectual Property Office and
assigned Serial number 10-2015-0020786, the disclosure of
which is incorporated by reference herein in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to operation of a voice
function in an electronic device.

BACKGROUND

[0003] An electronic device which includes a microphone
or the like provides a function of collecting and recognizing a
user’s voice. For example, recent electronic devices provide a
function of recognizing a user’s voice and outputting infor-
mation corresponding to a recognized voice.

[0004] Meanwhile, according to a typical voice function,
only the contents of a collected voice are recognized and a
service corresponding thereto is provided. Therefore, a voice
function providing method of a typical electronic device may
provide a specific function regardless of a person who inputs
a voice.

SUMMARY

[0005] Accordingly, an aspect ofthe present disclosure is to
provide a voice function operating method for supporting a
voice function of an electronic device so that the voice func-
tion is operated in a user (i.e., speaker)-dependent manner,
and an electronic device supporting the same.

[0006] Another aspect of the present disclosure is to pro-
vide a voice function operating method for selectively pro-
viding a voice function based on the type of an input audio
signal, and an electronic device supporting the same.

[0007] In accordance with an aspect of the present disclo-
sure, an electronic device is provided. The electronic device
may include a memory for storing at least a portion of a
plurality of pieces of speech information used for voice rec-
ognition, and a control module (or a processor) configured to
generate voice recognition information based on at least a
portion of the plurality of pieces of speech information,
wherein the control module may be configured to select
speaker speech information from at least a portion of the
plurality of pieces of speech information based on mutual
similarity, and may be configured to generate the voice rec-
ognition information to be registered as personalized voice
information based on the speaker speech information.
[0008] In accordance with another aspect of the present
disclosure, a voice function operating method is provided.
The voice function operating method may include storing at
least a portion of a plurality of pieces of speech information
used for voice recognition, selecting speaker speech informa-
tion from at least a portion of the plurality of pieces of speech
information based on mutual similarity, and generating voice
recognition information to be registered as personalized
voice information based on the speaker speech information
selected.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0009] These and other aspects and advantages of the dis-
closure will become more apparent and readily appreciated
from the following detailed description, taken in conjunction
with the accompanying drawings, in which like reference
numerals refer to like elements, and wherein:

[0010] FIG. 1 is a diagram illustrating an example person-
alized voice function providing environment according to
various example embodiments of the present disclosure;
[0011] FIG. 2 is a block diagram illustrating an example of
an electronic device supporting a voice function according to
various example embodiments of the present disclosure;
[0012] FIG. 3 is a block diagram illustrating an example of
a control module according to various example embodiments
of the present disclosure;

[0013] FIG. 4 is a diagram illustrating an example candi-
date group handling method related to speaker-dependent
setting according to various example embodiments of the
present disclosure;

[0014] FIG. 5 is a diagram illustrating an example person-
alized voice information update according to various example
embodiments of the present disclosure;

[0015] FIG. 6is a flowchart illustrating an example method
of personalized voice during operation of a voice function
according to various example embodiments of the present
disclosure;

[0016] FIG. 7is a flowchart illustrating an example person-
alized voice information update method according to various
example embodiments of the present disclosure;

[0017] FIG. 8 is a diagram illustrating an example of a
screen interface related to execution of a personalized voice
function according to various example embodiments of the
present disclosure;

[0018] FIG. 9 is a diagram illustrating an example of a
screen interface related to setting of personalized voice infor-
mation according to various example embodiments of the
present disclosure;

[0019] FIG. 10 is a block diagram illustrating an example of
an electronic device according to various example embodi-
ments of the present disclosure; and

[0020] FIG. 11 is a block diagram illustrating another
example of an electronic device according to various example
embodiments of the present disclosure.

DETAILED DESCRIPTION

[0021] Hereinafter, various example embodiments of the
present disclosure will be described in greater detail with
reference to the accompanying drawings. However, it should
be understood that the present disclosure is not limited to
specific example embodiments, but rather includes various
modifications, equivalents and/or alternatives of various
example embodiments of the present disclosure. Regarding
description of the drawings, like reference numerals may
refer to like elements.

[0022] The term “have”, “may have”, “include”, “may
include”, “comprise”, or the like used herein indicates the
existence of a corresponding feature (e.g., a number, a func-
tion, an operation, or an element) and does not exclude the
existence of an additional feature.

[0023] The term “A or B”, “at least one of A and/or B”, or
“one or more of A and/or B may include all possible com-
binations of items listed together. For example, the term “A or
B”, “at least one of A and B”, or “at least one of A or B” may
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indicate all the cases of (1) including at least one A, (2)
including at least one B, and (3) including at least one A and
at least one B.

[0024] The term “first”, “second” or the like used herein
may modify various elements regardless of the order and/or
priority thereof, but does not limit the elements. For example,
“a first user device” and “a second user device” may indicate
different user devices regardless of the order or priority. For
example, without departing the scope of the present disclo-
sure, a first element may be referred to as a second element
and vice versa.

[0025] It will be understood that when a certain element
(e.g., a first element) is referred to as being “operatively or
communicatively coupled with/to” or “connected to” another
element (e.g., a second element), the certain element may be
coupled to the other element directly or via another element
(e.g., a third element). However, when a certain element (e.g.,
a first element) is referred to as being “directly coupled” or
“directly connected” to another element (e.g., a second ele-
ment), there may be no intervening element (e.g., a third
element) between the element and the other element.

[0026] The term “configured (or set) to” may be inter-
changeably used with the term, for example, “suitable for”,
“having the capacity to”, “designed to”, “adapted to”, “made
t0”, or “capable of”. The term “configured (or set) to” may not
necessarily have the meaning of “specifically designed to”. In
some examples, the term “device configured to” may indicate
that the device “may perform” together with other devices or
components. For example, the term “processor configured (or
set) to perform A, B, and C” may represent a dedicated pro-
cessor (e.g., an embedded processor) for performing a corre-
sponding operation, processing circuitry or a general-purpose
processor (e.g., a CPU or an application processor) for
executing at least one software program stored in a memory
device to perform a corresponding operation.

[0027] The terminology used herein is only used for
describing example embodiments and is not intended to limit
the scope of other embodiments. The terms of a singular form
may include plural forms unless otherwise specified. The
terms used herein, including technical or scientific terms,
have the same meanings as understood by those skilled in the
art. Commonly-used terms defined in a dictionary may be
interpreted as having meanings that are the same as or similar
to contextual meanings defined in the related art, and should
not be interpreted in an idealized or overly formal sense
unless explicitly defined otherwise. The terms defined herein
should not be such interpreted to exclude the various example
embodiments of the present disclosure.

[0028] Hereinafter, an electronic device according to vari-
ous example embodiments of the present disclosure will be
described with reference to the accompanying drawings. The
term “user” used herein may refer to a person who uses an
electronic device or may refer to a device (e.g., an artificial
electronic device) that uses an electronic device.

[0029] FIG. 1 is a diagram illustrating an example person-
alized voice function providing environment according to
various example embodiments of the present disclosure.
[0030] Referring to FIG. 1, the personalized voice function
providing environment may provide a first-state voice func-
tion module 10s of an electronic device for receiving audio
signals input by a plurality of speakers 10a to 10c¢ in relation
of a speaking independent setting. The first-state voice func-
tion module 10s may include, for example, at least one of a
hardware module comprising hardware circuitry, a firmware
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module comprising firmware, or a software module related to
provision of a voice function prior to application of a person-
alized voice function. At least one of the speakers 10a to 10¢
may input a voice (or speech information) using the first-state
voice function module 10s.

[0031] According to various example embodiments of the
present disclosure, the first-state voice function module 10s
may perform a voice command function (e.g., a function of
recognizing a collected voice, analyzing a voice command
based on a result of recognition, and outputting information
or performing an available function by an electronic device
based on a result of analysis) based on a voice (or speech
information) input by the speakers 104 to 10c. In relation to
this operation, the speakers 10 to 10¢ may, for example, input
avoice (or a speech or speech information) using at least one
microphone included in the first-state voice function module
10s.

[0032] The first-state voice function module 10s may col-
lect candidate data (including, for example, speaker speech
information or speech information of each speaker) on the
speakers 10a to 10¢ without performing speaker identifica-
tion in a state in which a personalized voice function (e.g., a
function of restricting use of functions of an electronic device
differentially specified for each speaker) is not applied. A
candidate data collecting operation may be automatically
performed based on a specified condition. For example, the
candidate data collecting operation may be automatically
performed while a voice function is performed. Furthermore,
the candidate data collecting operation may be automatically
performed while a microphone activating operation is per-
formed. According to various example embodiments of the
present disclosure, the candidate data collecting operation
may be performed for data obtained through successful voice
recognition.

[0033] According to an example embodiment of the present
disclosure, the first-state voice function module 10s may col-
lect first candidate data 11a related to the first speaker 10q.
Furthermore, the first-state voice function module 10s may
collect second candidate data 115 related to the second
speaker 105 and third candidate data 11c¢ related to the third
speaker 10c. The first-state voice function module 10s may
perform voice function personalization processing (or voice
recognition function personalization processing) if at least a
specified number of candidate data are collected or collection
of candidate data is completed for a specified time. For
example, the first-state voice function module 10s may ana-
lyze a plurality of candidate data and may register, as person-
alized voice information, a speaker recognition model (in-
cluding, for example, voice recognition information or voice
recognition model information) including the first candidate
data 11 a related to the first speaker 10a. Accordingly, the
first-state voice function module 10s may be operated as (or
changed into) a second-state voice function module 10p. The
first-state voice function module 10s may store collected
candidate data locally (e.g., in a memory thereof). Alterna-
tively, the first-state voice function module 10s may, for
example, provide the collected candidate data to a specified
server device. In the example where the collected candidate
data are transmitted to the server device, recognition model
training for candidate data may, for example, also be per-
formed in the server device.

[0034] If the speech information of speakers is collected
while a voice recognition function is performed, the second-
state voice recognition module 10p may analyze the collected
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speech information and may compare an analysis result with
the registered personalized voice information. If it is deter-
mined, as a result of the comparison, that the speech infor-
mation corresponds to a speaker recognition model registered
as the personalized voice information, the second-state voice
function module 10p may handle execution of a function
corresponding to the analysis result of the input speech infor-
mation. Ifthe result of the comparison indicates, for example,
that the input speech information is speech information of the
second speaker 105 or the third speaker 10c different from the
speaker recognition model registered as the personalized
voice information (e.g., the speech information of the first
speaker 10a), the second-state voice function module 10p
may not perform a function corresponding to the speech
information or may perform a limited function based on a
specified policy. When performing the limited function, the
second-state voice function module 10p may output a func-
tion execution unavailability message or a limited function
execution message. As described above, the personalized
voice function providing environment according to various
example embodiments of the present disclosure may handle
execution of a function of an electronic device in a speaker-
dependent manner (e.g., only a voice (or speech information)
of a specific speaker is handled as valid information, or
another speaker’s voice (or speech information) is restric-
tively handled) based on registration of the personalized
voice information.

[0035] FIG. 2 is a block diagram illustrating an example of
an electronic device supporting a voice function according to
various example embodiments of the present disclosure.

[0036] Referring to FIG. 2, an electronic device 100 may
include, for example, a communication interface (e.g.,
including communication circuitry) 110, a memory 130, a
microphone module (e.g., including a microphone or micro-
phone circuitry) 140, a display (e.g., including a display panel
and/or display processing circuitry) 150, and a control mod-
ule (e.g., including a processor including processing cir-
cuitry) 160.

[0037] The electronic device 100 may collect candidate
data using the microphone module 140 and may operate the
control module 160, so as to process the candidate data,
register personalized voice information (e.g., a specific
speaker recognition model), and/or apply the personalized
voice information. Based on this process, the electronic
device 100 may handle a personalized voice function for
supporting a speaker-dependent function.

[0038] The communication interface 110 may handle a
communication function of the electronic device 100. For
example, the communication interface 110 may establish a
communication channel to a server device or the like in rela-
tion to a call function, a video call function, or the like of the
electronic device 100. To this end, the communication inter-
face 110 may include at least one communication module or
communication chip/circuitry for supporting various com-
munication standards such as 2G, 3G, 4G, LTE, 5G, etc.
Furthermore, the communication interface 110 may include
at least one antenna covering a single frequency band or a
multi-frequency band. According to various example
embodiments of the present disclosure, the communication
interface 110 may establish a short-range communication
channel to another electronic device in relation to a data
transfer function or a call function of the electronic device
100.
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[0039] According to an example embodiment of the present
disclosure, the communication interface 110 may be operated
in association with a voice function. For example, the com-
munication interface 110 may establish a communication
channel in relation to the voice function such as a call function
or a voice-recognition-based message sending/receiving
function. Furthermore, in relation to a voice command func-
tion, the communication interface 110 may establish a com-
munication channel to a server device for analyzing a voice
(or speech information) and providing information based on
a result of analysis.

[0040] According to various example embodiments of the
present disclosure, the communication interface 110 may be
restrictively operated in relation to application of a personal-
ized voice function. For example, the communication inter-
face 110 may be enabled based on a speech information input
corresponding to a speaker recognition model registered as
personalized voice information. Alternatively, the communi-
cation interface 110 may establish a communication channel
to a specified server device (e.g., a web server device for
management of financial information, stock information, or
specific information) in response to a speech information
input from a specific recognized speaker.

[0041] The memory 130 may store various information
related to operation of the electronic device 100. For example,
the memory 130 may store an operating system required for
operating the electronic device 100, at least one program
related to support for a user function, etc. According to an
example embodiment of the present disclosure, the memory
130 may store a personalized voice program to support a
personalized voice function. Furthermore, the memory 130
may store voice data information 131 and personalized voice
information 133 related to operation of the personalized voice
program.

[0042] Thevoice data information 131 may include a voice
signal (e.g., speech information) input from at least one
speaker or an audio signal collected when the microphone
module 140 is enabled. According to an example embodiment
of the present disclosure, pieces of speech information from
which a noise or a band other than a human voice band has
been removed may be stored as candidate data of the voice
data information 131. According to an example embodiment
of'the present disclosure, the voice data information 131 may
include pieces of speech information, of which a speech
interval has a length of at least a specified time, as a plurality
of candidate data. Furthermore, the voice data information
131 may include a specified number of pieces of speech
information as candidate data or may include pieces of speech
information collected for a specified time as candidate data. A
function of collecting the voice data information 131 may, for
example, be automatically performed when the microphone
module 140 is enabled in relation to execution of a voice
function. Furthermore, this function may be automatically
ended on completion of collecting the voice data information
131. According to various example embodiments of the
present disclosure, the function of collecting the voice data
information 131 may be automatically performed if specified
voice recognition is successful, and may be automatically
ended immediately after the collection is completed or after
elapse of a specified time.

[0043] The personalized voice information 133 may be
related to candidate data selected by applying a specified
algorithm or process to the voice data information 131. For
example, the personalized voice information 133 may be a
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speaker recognition model generated from candidate data
related to a specific speaker (e.g., candidate data having a
relatively large population in the voice data information 131)
from among the plurality of candidate data included in the
voice data information 131. Alternatively, the personalized
voice information 133 may be candidate models obtained by
modeling the candidate data related to the specific speaker.
Alternatively, the personalized voice information 133 may be
any one of the candidate data of the specific speaker, or
information obtained by combining audio features detected
from each candidate data, or a speaker recognition model
including the audio features.

[0044] According to an example embodiment ofthe present
disclosure, the personalized voice information 133 may
include at least one phonemic model (e.g., a signal or infor-
mation obtained by dividing speech information by phoneme
such as h, ai, g, ae, 1, ax, k, s, 1y) constituting speech infor-
mation (e.g., a signal or information obtained by speaking
speech reference information such as, for example, ‘high
galaxy’ by a specific speaker) obtained by speaking speech
reference information (e.g., readable specified information
such as characters or numbers, for example, ‘high galaxy’) by
a specific speaker. Furthermore, even if a speaker speaks the
same speech reference information, different phonemic mod-
els of various forms (e.g., phonemic signals or pieces of
information with different pitches, tones, or timbres with
respect to the same phonemic model such as ‘ha’) may be
obtained with respect to the same reference phoneme (e.g.,
information obtained by dividing speech reference informa-
tion by phoneme, for example, hi, ga, lax, sy, etc.), depending
on a throat state of the speaker or an environment. For
example, “h-a” or “h-ai” may be collected as a phonemic
model corresponding to a reference phoneme “hi”. Here,
“h-a” or “h-ai” may be collected as different phonemic mod-
els with various pitches, tones, or timbres for each situation.
As described above, the personalized voice information 133
may include at least one phonemic model included in speech
information obtained by speaking specified speech reference
information (e.g., at least one specified word, phrase, clause,
sentence, etc.), so that, with respect to one reference pho-
neme, one or more phonemic models for each situation may
be associated or one reference phoneme may be indicated.

[0045] The microphone module 140 may include at least
one microphone. In the case where one microphone is dis-
posed, the microphone module 140 may enable the micro-
phone in response to control by the control module 160, and
may transfer a collected audio signal to the control module
160 through the enabled microphone. Alternatively, the
microphone module 140 may remain in a turned on state and
may collect an audio signal while the electronic device 100 is
supplied with power or the control module 160 is operated, in
response to control by the control module 160. According to
various example embodiments of the present disclosure, the
microphone module 140 may include a plurality of micro-
phones. The microphone module 140 may be automatically
enabled, for example, when candidate data corresponding to
the voice data information 131 are collected. For example, if
the electronic device 100 is in a turned on state, the electronic
device 100 may collect speech information corresponding to
candidate data by automatically enabling the microphone
module 140 for a specified time or until a specified number of
candidate data is satisfied in order to collect candidate data.
Alternatively, if the microphone module 140 is enabled (e.g.,
enabled as a voice function is performed), the electronic
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device 100 may determine whether it is required to collect
candidate data so as to automatically collect speech informa-
tion.

[0046] The display 150 may output various screens related
to operation of the electronic device 100. For example, the
display 150 may output a lock screen, a menu screen, a home
screen, a screen on which at least one icon is disposed, a
screen to which a background image is output, a specific
function execution screen, or the like. According to an
example embodiment of the present disclosure, the display
150 may output a screen related to execution of a voice
function. For example, the display 150 may output a screen
related to execution of a voice command function, a screen
related to execution of a voice recording function, a screen
related to execution of a voice call function, a screen related
to execution of a voice recognition function, or the like in
response to execution of a corresponding application.

[0047] Furthermore, the display 150 may output at least one
information (e.g., a text, an image, or the like) related to
operation of a personalized voice function. For example, the
display 150 may output at least one of an icon, a menu, an
indicator, or a guide text related to setting of the personalized
voice function. Furthermore, the display 150 may output a
message, a text, an indicator, or the like for notifying appli-
cation of the personalized voice function. Moreover, the dis-
play 150 may output a personalized voice function setting
screen in response to control by a user input. Additionally, or
alternatively, the electronic device 100 may further include
various information output units such as a speaker, a vibration
module, a lamp, etc. The information output units may output
various information related to operation of the personalized
voice function using an audio, at least one specified vibration
pattern, or at least one specified flickering pattern.

[0048] The control module 160 may be configured to per-
form signal flow control, signal processing control, and infor-
mation processing in relation to operation of the electronic
device 100. For example, the control module 160 may be
configured to control setting of the personalized voice func-
tion (e.g., setting for collecting the voice data information 131
for registering the personalized voice information 133). The
control module 160 may be configured to handle extraction
and registration of the personalized voice information 133 on
completion of collecting the voice data information 131. The
control module 160 may be configured to handle application
of the personalized voice function based on the registered
personalized voice information 133. Based on the above-
mentioned control, the control module 160 may be configured
to allow a specified voice function to be applied in response to
speech information input from a specific speaker or may limit
a voice function (e.g., allow access to only a part of the
function or prevent the function from being executed) in
response to speech information input from a non-specific
speaker.

[0049] FIG. 3 is a block diagram illustrating an example of
a control module according to various example embodiments
of the present disclosure.

[0050] Referring to FIG. 3, the control module 160 may
include a microphone control module 161, a voice data col-
lecting module 163, an information processing module 165,
and an information updating module 167. Each of the fore-
going modules may, for example, be embodied by processor
including processing circuitry configured to perform the
operations of the various modules.
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[0051] The microphone control module 161 may be con-
figured to control enablement and audio signal collection of
the microphone 140. For example, if the electronic device 100
is in a turned-on state, the microphone control module 161
may maintain a turned-on state (e.g., always turned-on state)
of'the microphone module 140 based on a setting. In the case
where a plurality of microphones is included in the micro-
phone module 140, the microphone control module 161 may
control operation of the microphones.

[0052] According to an example embodiment ofthe present
disclosure, if an audio signal is collected from the micro-
phone module 140, the microphone control module 161 may
transfer the collected audio signal to the voice data collecting
module 163. In this operation, the microphone control mod-
ule 161 may, for example, transfer the collected audio signal
to the voice data collecting module 163 if the collected audio
signal is a signal (or speech information) of a frequency band
of a voice of a human being, or may treat (or ignore) the
collected audio signal as a noise if, for example, the collected
audio signal has a frequency outside the voice frequency
band. Alternatively, the microphone control module 161 may
transfer the collected audio signal to the voice data collecting
module 163 regardless of a frequency band of the collected
audio signal. According to various example embodiments of
the present disclosure, the microphone control module 161
may transfer, to the voice data collecting module 163, only
data from which a voice has been successfully recognized.
[0053] The microphone control module 161 may be con-
figured to control collecting candidate data related to setting
of'the personalized voice function is automatically performed
when the microphone module 140 is enabled. For example, if
the microphone module 140 is enabled in order to execute a
voice call function, a voice command function, a voice rec-
ognition function, a voice recording function, or the like, the
microphone control module 161 may determine whether the
personalized voice information 133 is registered. If the per-
sonalized voice information 133 is not registered, the micro-
phone control module 161 may automatically collect pieces
of'speech information to be used as the voice data information
131 and may transfer the speech information to the voice data
collecting module 163. If the personalized voice information
133 is registered, the microphone control module 161 may be
configured to terminate collection of the speech information
to be used as the voice data information 131 automatically.
[0054] In the example where the microphone control mod-
ule 161 provides an audio signal regardless of a frequency
band thereof, the voice data collecting module 163 may, for
example, analyze whether the audio signal has been gener-
ated from a human speech. Furthermore, the voice data col-
lecting module 163 may collect pieces of speech information
corresponding to a voice frequency band as preliminary can-
didate group information. In the example where the micro-
phone control module 161 is configured to transmit speech
information, a speech information classifying operation of
the voice data collecting module 163 may be skipped.
[0055] The voice data collecting module 163 may be con-
figured to classify preliminary candidate data in the prelimi-
nary candidate group which satisfy a specified condition as
candidate data of the voice data information 131. For
example, the voice data collecting module 163 may classify
only preliminary candidate data of which lengths (e.g.,
speech time) are at least a specified length as the candidate
data ofthe voice data information 131. Furthermore, the voice
data collecting module 163 may, for example, classify only

Aug. 11,2016

preliminary candidate data related to specified speech refer-
ence information as the candidate data.

[0056] According to various example embodiments of the
present disclosure, the voice data collecting module 163 may
specify the number of candidate data or a time in relation to
collection of the voice data information 131. For example, the
voice data collecting module 163 may be configured to collect
the voice data information 131 for a specified time after a
specific event occurs (e.g., after the electronic device 100 is
assigned specified personal information (e.g., a personal tele-
phone number provided by a service provider) or after the
electronic device 100 firstly accesses a specified base station).
Alternatively, if the voice data collecting module 163 is
turned on after being turned off for a specified time, the voice
data collecting module 163 may be configured to collect the
voice data information 131 for a specified time. Alternatively,
the voice data collecting module 163 may be configured to
collect the voice data information 131 until a specified num-
ber of candidate data are collected after setting of the person-
alized voice function is started. The number of candidate data
may be changed based on a setting of a personalized voice
function policy or may be changed by user’s setting. The
voice data collecting module 163 may provide, to the infor-
mation processing module 165, the voice data information
131 including the specified number of candidate data or can-
didate data collected for a specified time.

[0057] The information processing module 165 may be
configured to select the personalized voice information 133
from the voice data information 131. For example, the infor-
mation processing module 165 may select arbitrary candidate
data from the voice data information 131 and may perform
voice feature (e.g., a unique voice feature of each speaker,
such as a timbre) comparison between the selected candidate
data and another candidate data. The information processing
module 165 may classify (e.g., by clustering) candidate data
by performing the feature comparison. For example, an unsu-
pervised learning method such as vector quantization may be
used. The information processing module 165 may select
candidate data, the number of which is relatively large, from
among classified candidate data. The arbitrary candidate data
may be selected from among, for example, initially collected
candidate data, lastly collected candidate data, and candidate
data collected in a specified certain time slot.

[0058] The information processing module 165 may be
configured to register selected candidate data as the person-
alized voice information 133. In this operation, the informa-
tion processing module 165 may provide a guide on whether
to register the personalized voice information 133, and may,
for example, request user approval. For example, the infor-
mation processing module 165 may provide a popup window
providing a query on whether to register specified candidate
data as the personalized voice information 133, and may
handle registration of the personalized voice information 133
based on a user confirmation. The information processing
module 165 may be configured to output time information
about collection times of the candidate data or voice recog-
nition information of the candidate data output together with
the candidate data in order to differentiate the candidate data.
[0059] When a specified voice function such as a voice
command function is performed, the information processing
module 165 may be configured to perform speaker identifi-
cation based on collected speech information and the regis-
tered personalized voice information 133. The information
processing module 165 may be configured to differentiate a
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function to be performed based on a result of speaker identi-
fication. For example, in the case where speech information
of a speaker registered in the personalized voice information
133 is collected, the information processing module 165 may
perform a function to be performed in response to speech
information recognition. Alternatively, in the case where
speech information of a speaker not registered in the person-
alized voice information 133 is collected, the information
processing module 165 may notify that information output or
function execution corresponding to speech information is
unable to be performed.

[0060] The information processing module 165 may be
configured to perform multi-condition training while per-
forming modeling based on data included in the voice data
information 131. In relation to this operation, the information
processing module 165 may handle various effects for the
data included in the voice data information 131. For example,
the information processing module 165 may provide a speci-
fied sound effect to the data included in the voice data infor-
mation 131 and may generate candidate data based on the
sound effect, or may generate candidate data with which a
specified noise is combined. The information processing
module 165 may extract a speaker model to be registered as
the personalized voice information 133, by applying multi-
condition-trained candidate data (e.g., data to which a speci-
fied sound effect is added or data to which a noise is added)
together with data included in other voice data information
131. According to various example embodiments of the
present disclosure, the information processing module 165
may generate multi-condition training models in relation to
candidate data included in a cluster having a relatively large
number of candidate data after, for example, clustering can-
didate data included in the voice data information 131. Fur-
thermore, the information processing module 165 may be
configured so that multi-condition training models generated
based on candidate data included, for example, in a cluster of
a specific speaker are used for determining a speaker recog-
nition model.

[0061] The information processing module 165 may use a
universal background model (UBM) during a speaker mod-
eling process for candidate data included in the voice data
information 131. UBM information may include a statistical
model generated based on features of speech information of
various persons. The UBM information may be generated
based on non-speaker data during a process of calculating a
speaker recognition model of a speaker specified in the voice
data information 131. The non-speaker data may, for
example, be differentiated from speaker data based on the
above-mentioned clustering method.

[0062] The information updating module 167 may be con-
figured to handle modification, adaptation or enhancement of
the personalized voice information 133. In relation to this
operation, the information updating module 167 may request
and receive, from the microphone control module 161, an
audio signal collected by the microphone module 140, and
may extract information to which the personalized voice
information 133 is to be adapted. For example, the informa-
tion updating module 167 may check whether the collected
audio signal includes user’s speech information (including at
least one of a wakeup audio signal related to a voice function
or a voice command audio signal). In the example where the
speech information is included in the collected audio signal,
the information updating module 167 may check whether
phonemes corresponding to phonemic models included in the
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specified personalized voice information are included in the
collected speech information. In this operation, the informa-
tion updating module 167 may collect new phonemic samples
corresponding to the phonemic models included in the per-
sonalized voice information 133 by performing voice recog-
nition on the collected speech information, and may perform
phonemic model training based on the collected phonemic
samples. Furthermore, the information updating module 167
may perform enhancement (or adaption or the like) of the
phonemic models of the personalized voice information 133
according to the phonemic model training.

[0063] Theinformationupdating module 167 may check an
adaptation ratio (or an adaptation degree or an enhancement
ratio) of the personalized voice information 133 adapted
using the collected speech information. For example, the
information updating module 167 may determine whether a
frequency of information update of the personalized voice
information 133 by newly collected speech information is
equal to or higher than a specified value. If the newly col-
lected speech information is already obtained speech infor-
mation, additional update may not occur. The information
updating module 167 may determine that the adaptation ratio
is high if the update frequency is high (e.g., the number of
pieces of speech information used for update from among a
certain number of collected pieces of speech information is at
least a specified value), or may determine that the adaptation
ratio is low if the update frequency is low and may terminate
adaptation of the personalized voice information 133.
[0064] The information updating module 167 may auto-
matically collect speech information when the microphone
module 140 is enabled in relation to adaptation of the person-
alized voice information 133. If a function of adapting the
personalized voice information 133 is ended (e.g., the adap-
tation ratio is equal to or lower than a specified condition), the
information updating module 167 may automatically end
collection of speech information related to adaptation of the
personalized voice information 133. The information updat-
ing module 167 may be configured so that specified informa-
tion is output through the display 150 in relation to starting or
automatic ending of adaptation-related speech information
collection.

[0065] FIG. 4 is a diagram illustrating an example candi-
date group handling method related to speaker-dependent
setting according to various example embodiments of the
present disclosure.

[0066] Referring to FIG. 4, the electronic device 100 may
collect a specified number of pieces of the voice data infor-
mation 131 or may collect the voice data information 131 for
a specified time. The collected voice data information 131
may include, for example, pieces of speech information 401«
to 401c¢ corresponding to candidate data spoken by three
speakers. If collection of the pieces of speech information
401a to 401c¢ is completed, the electronic device 100 may
classify the pieces of speech information 401a to 401c.
[0067] In relation to this operation, the electronic device
100 may select any one arbitrary piece of speech information
401 from among the collected pieces of speech information
401a to 401c¢ based on a specified condition. If the arbitrary
speech information 401 is selected, the electronic device 100
may convert the arbitrary speech information 401 into a first
temporary model 460a. If the first temporary model 460q is
generated, the electronic device 100 may compare the first
temporary model 460a with the pieces of speech information
401a to 401¢, and may assign a score to each of the pieces of
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speech information 4014 to 401¢. For example, the electronic
device 100 may assign a low score to speech information
similar to the first temporary model 460q, and may assign a
high score to speech information having no similarity with the
first temporary model 460a. The electronic device 100 may
sort the pieces of speech information 401a to 401¢ in order of
score.

[0068] Furthermore, the electronic device 100 may cluster
the pieces of speech information 401a to 401c¢ in order of
score as illustrated in the center of FIG. 4. As illustrated in
FIG. 4, three data from among pieces of the first speech
information 401a spoken by a first speaker and one piece of
data from among pieces of the second speech information
4015 spoken by a second speaker may be clustered as one
group. Furthermore, one piece of the first speech information
401a spoken by the first speaker, the second speech informa-
tion 4015, and the third speech information 401¢ may be
clustered as separate groups respectively.

[0069] The electronic device 100 may detect a second tem-
porary model 4605 using pieces of information 403 clustered
with pieces of speech information having low scores. Further-
more, the electronic device 100 may compare the pieces of
speech information 401a to 401¢ with the second temporary
model 4605 generated based on the clustered pieces of infor-
mation 403. Accordingly, as illustrated in FIG. 4, the first
speech information 401a obtains lowest scores (or scores
equal to or higher than a specified threshold), and the second
speech information 4015 and the third speech information
401c obtain relatively high scores (or scores equal to or lower
than the specified threshold). The electronic device 100 may
re-perform clustering based on the scores, thereby obtaining
a cluster including pieces of the first speech information
401a, a cluster including pieces of the second speech infor-
mation 4015, and a cluster including the third speech infor-
mation 401c, as illustrated in FIG. 4. Based on the above
result, the electronic device 100 may register the cluster
including the pieces of the first speech information 401a as
the personalized voice information 133.

[0070] FIG. 5 is a diagram illustrating an example person-
alized voice information update according to various example
embodiments of the present disclosure.

[0071] Referring to FIG. 5, the personalized voice informa-
tion 133 of a specific speaker may be audio information
corresponding to speech reference information “Hi Galaxy”.
In this example, as described above, the personalized voice
information 133 may include phonemic models for each of
“h-ai-g-ae-l-ax-k-s-iy” as illustrated in FIG. 5. According to
an example embodiment of the present disclosure, the per-
sonalized voice information 133 may include, for example, a
“ha” registration phonemic model 501, as a phonemic model.
Furthermore, the personalized voice information 133 may
include a registration frequency model 510 related to the
corresponding registration phonemic model 501 when the
speaker speaks “Hi Galaxy”.

[0072] The electronic device 100 may enable the micro-
phone module 140 based on a specified condition. As illus-
trated in FIG. 5, the microphone 140 may collect audio infor-
mation obtained by speaking speech reference information
such as “How’s the weather?” by a specific speaker. In this
example, the electronic device 100 may extract phonemic
models “h-aw-s-th-ax-w-eh-th-er” for the speech reference
information. The electronic device 100 may collect a new
phonemic model 503 of the same “ha” from among the
extracted phonemic models. Furthermore, the electronic
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device 100 may collect a new frequency model 530 corre-
sponding to the new phonemic model 503.

[0073] In response to the same phonemic model “ha”, the
electronic device 100 may store the new phonemic model 503
and the new frequency model 530 in association with the
registration phonemic model 501 and the registration fre-
quency model 510, or may integrate and store the foregoing
models and frequencies as one phonemic model group. As
described above, the electronic device 100 may extract a
phonemic model and a frequency model from speech infor-
mation spoken by a specific speaker so as to extend a model
group of the registered personalized voice information 133.
Based on this extended model group, the electronic device
100 may more accurately recognize specified speech refer-
ence information registered as the personalized voice infor-
mation 133 even if a speaker speaks the speech reference
information in various situations.

[0074] As described above, according to various example
embodiments of the present disclosure, an electronic device
according to an example embodiment of the present disclo-
sure may include a memory for storing at least a portion of a
plurality of pieces of speech information used for voice rec-
ognition, and a control module for generating voice recogni-
tion information based on at least a portion of the plurality of
pieces of speech information, wherein the control module
may select speaker speech information from at least a portion
of the plurality of pieces of speech information based on
mutual similarity, and may generate the voice recognition
information to be registered as personalized voice informa-
tion based on the speaker speech information.

[0075] According to various example embodiments of the
present disclosure, the control module may be configured so
that a message for applying the voice recognition information
to the voice recognition is output.

[0076] According to various example embodiments of the
present disclosure, the control module may be configured so
that the pieces of speech information are collected for a speci-
fied time or until a specified number of the pieces of speech
information is satisfied.

[0077] According to various example embodiments of the
present disclosure, the control module may be configured to
generate multi-condition training models of the plurality of
pieces of speech information, and may use the multi-condi-
tion training models to determine the voice recognition infor-
mation to be registered as the personalized voice information.

[0078] According to various example embodiments of the
present disclosure, the control module may be configured to
generate multi-condition training models of pieces of the
speaker speech information, and may use the multi-condition
training models to determine the voice recognition informa-
tion to be registered as the personalized voice information.

[0079] According to various example embodiments of the
present disclosure, the control module may be configured so
that other speech information input from a specific speaker
corresponding to the personalized voice information is col-
lected and a model of the personalized voice information is
adapted.

[0080] According to various example embodiments of the
present disclosure, the control module may be configured so
that a phonemic sample corresponding to a registered phone-
mic model included in the personalized voice information is
extracted from the speech information input from the specific
speaker and is used to adapt the registered phonemic model.
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[0081] According to various example embodiments of the
present disclosure, in the example where new speech infor-
mation newly input is not a speech of the specific speaker
corresponding to the personalized voice information, the con-
trol module may be configured so that a message of unavail-
ability of function execution based on the new speech infor-
mation is output or may selectively control the function
execution based on the type of a function requested by the
new speech information.

[0082] According to various example embodiments of the
present disclosure, the control module may be configured so
that the function is not performed if the function is a specified
secure function or the function is performed if the function is
a non-secure function not specified.

[0083] According to various example embodiments of the
present disclosure, the control module may be configured so
that a setting screen is output for setting at least one function
item to be executed based on a voice function in response to
a speech information input from a speaker specified based on
the personalized voice information.

[0084] As described above, according to various example
embodiments of the present disclosure, an electronic device
according to an example embodiment of the present disclo-
sure may include amemory for storing voice data information
including pieces of speech information as candidate data, and
a control module configured so that one piece of speaker-
related information is selected from the candidate data,
wherein the control module may be configured so that the
candidate data are clustered based on mutual similarity, and
specified personalized voice information is registered to be
used to restrict execution of a function based on whether
specified speech information is input, based on candidate data
with the same similarity, the number of which is relatively
large.

[0085] FIG. 6is a flowchart illustrating an example method
of personalized voice during operation of a voice function
according to various example embodiments of the present
disclosure.

[0086] Referring to FIG. 6, in operation 601, if an event
occurs, the control module 160 of the electronic device 100
may be configured to determine whether the event is related to
setting of a personalized voice function. For example, the
control module 160 may be configured to determine whether
the event is for executing a specified function for personalized
voice, or is related to automatic execution of a personalized
voice function, or is for executing specified function such as
a voice recognition function.

[0087] Ifthe event is not related to setting of the personal-
ized voice function, the control module 160 may be config-
ured to control execution of a function based on the type of the
event that has occurred in operation 603. For example, the
control module 160 may check the type of the event, and may
handle playback of a music file, transfer of a specified file,
execution of a call function, or execution of a web access
function based on the type of the event.

[0088] If the event is related to setting of the personalized
voice function, the control module 160 may collect candidate
data as the voice data information 131 in operation 605. In
relation to this operation, the control module 160 may enable
the microphone 140 if the electronic device 100 is in a turned-
on state or at a specified time. The control module 160 may
collect a specified number of candidate data at a specified
period, or in real time, or when an audio signal having a
specified intensity or higher occurs. According to an example
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embodiment of the present disclosure, the control module 160
may be configured to perform a candidate group collecting
operationuntil the number of candidate data becomes a speci-
fied number. According to an example embodiment of the
present disclosure, the control module 160 may be configured
to automatically enable the microphone module 140 for a
specified time (e.g., one hour, one day, one week, one month,
or the like) after the electronic device 100 is purchased, so as
to collect candidate data. Alternatively, the control module
160 may be configured to collect candidate data until speci-
fied number of candidate data are collected or for a specified
time, when a voice function (e.g., a call function, a voice
recognition function, a recording function, a voice command
function, or the like) is operated.

[0089] In operation 607, the control module 160 may be
configured to process the voice data information 131 and may
extract the personalized voice information 133. For example,
the control module 160 may be configured to extract clusters
including candidate data spoken by the same speaker by
performing comparison between collected pieces of the voice
data information 131 with a temporary model and performing
clustering of the collected pieces of the voice data informa-
tion 131. The control module 160 may be configured to com-
pare data of the extracted clusters so as to extract candidate
data of a cluster having a largest number of data and register
the extracted candidate data as the personalized voice infor-
mation 133.

[0090] In operation 609, the control module 160 may be
configured to handle application of personalized voice infor-
mation. If the personalized voice information 133 is regis-
tered, the control module 160 may be configured to compare
speaker speech information input thereafter with data of the
personalized voice information 133 to check similarity ther-
ebetween. Furthermore, if the similarity satisfies a specified
condition (e.g., a similarity degree is equal to or higher than a
specified value), the control module 160 may recognize the
input speech information as speech information of a specific
speaker. If it is determined that the input speech information
is the speech information of the specific speaker, the control
module 160 may be configured to control a voice function for
the speech information. For example, the control module 160
may perform voice recognition on the speech information,
and may control execution of a specified function based on a
voice recognition result. Alternatively, the control module
160 may support at least one of retrieval and output of internal
information of the electronic device 100 with respect to the
voice recognition result or retrieval and output of information
using an external server device in relation to the voice recog-
nition result.

[0091] If the input speech information is not the speech
information of the specific speaker, the control module 160
may be configured to output a guide text for notifying that a
speaker of the input speech information is not the specific
speaker, or may support execution of a specified function
according to a user’s setting or a set policy. For example, the
control module 160 may perform retrieval and output of infor-
mation related to the result of voice recognition from the
speech information using an external server device. Alterna-
tively, in the case where the speaker of the input speech
information is not the specific speaker, the control module
160 may be configured to check the type of information or the
type of a function to be performed by the speech information
based on the user’s setting or policy, and may restrictively or
selectively perform function execution or information output.
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[0092] FIG.7isa flowchart illustrating an example person-
alized voice information update method according to various
example embodiments of the present disclosure.

[0093] Referring to FIG. 7, in operation 701, the control
module 160 may be configured to determine whether a per-
sonalized voice function is currently executed or an event that
has occurred is related to execution of the personalized voice
function. If the personalized voice function is not currently
executed or there is no occurrence of the related event, the
control module 160 may support execution of a specified
function or control of a specified state in operation 703. For
example, the control module 160 may support a camera func-
tion or a music playback function according to the type of the
event. Alternatively, the control module 160 may maintain a
sleep mode.

[0094] Ifthere is a setting (e.g., a setting for automatically
supporting an always-on state) related to execution of the
personalized voice information or an event (e.g., an event of
requesting enablement of the microphone module 140 in
relation to execution of the personalized voice function)
occurs, the control module 160 may be configured to collect
adaptation (or enhancement) information in operation 705.
For example, the control module 160 may be configured to
enable the microphone module 140 and may collect speech
information having a specified length or longer or speech
information corresponding to specified speech reference
information.

[0095] In operation 707, the control module 160 may be
configured to perform personalized voice information adap-
tation. According to an example embodiment of the present
disclosure, the control module 160 may be configured to
collect phonemic models from various information spoken by
a specific speaker, and may store or integrate the collected
models in association with phonemic models having the same
reference phonemes as those of phonemic models registered
as the personalized voice information 133. Alternatively, the
control module 160 may be configured to collect only speech
information corresponding to the specified speech reference
information, and may manage phonemic models correspond-
ing to the same reference phonemes in the collected speech
information by integrating the phonemic models into one
model group.

[0096] Inoperation 709, the control module 160 may deter-
mine whether an adaption ratio (or an adaptation degree or an
enhancement ratio) satisfies a specified condition. For
example, the control module 160 may be configured to check
the degree of similarity between the phonemic models in the
collected speech information and phonemic models being
managed and an information update ratio based on the degree
of similarity, and may specify the adaptation ratio based on
the update ratio or update frequency. If the adaptation ratio
does not satisfy the specified condition, the process may
return to operation 701 so that the control module 160 may
re-perform operation 701 and the following operations. If the
adaptation ratio satisfies the specified condition, the control
module 160 may end a personalized voice information adap-
tation function.

[0097] FIG. 8 is a diagram illustrating an example of a
screen interface related to execution of a personalized voice
function according to various example embodiments of the
present disclosure.

[0098] Referring to FIG. 8, the control module 160 of the
electronic device 100 may be configured to output, to the
display 150, a screen corresponding to activation of a voice
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function (e.g., a voice command function) as illustrated in a
screen 801. In this operation, if a personalization function is
not currently applied, the control module 160 may output a
guide message 811 for providing a notification that the per-
sonalization function is being set. The guide message 811
may include at least one of a text or an image for notifying that
candidate group information is being collected in relation to
setting of the personalized voice function. Output of the guide
message 811 may be skipped based on a setting or a user
input. Alternatively, as illustrated in FIG. 8, the control mod-
ule 160 may output, to a specified area (e.g., an indicator
area), a first indicator 810 for notifying that the personaliza-
tion function is being set.

[0099] If a specific audio signal is input while the person-
alization function is being set, the control module 160 may be
configured to determine whether a collected audio signal is
speech information corresponding to a voice by checking a
frequency band of the audio signal. If the audio signal is the
speech information, the control module 160 may collect it as
the voice data information 131. Alternatively, even if the
audio signal is the speech information, the control module
160 may determine whether a specified condition (e.g.,
speech information having at least a certain length or speech
information corresponding to specified speech reference
information) is satisfied. The control module 160 may be
configured to collect pieces of the speech information satis-
fying the specified condition as the voice data information
131. According to various example embodiments of the
present disclosure, the control module 160 may collect an
audio signal as the voice data information 131 or may collect
an audio signal of which a signal existence state is maintained
for at least a certain length as the voice data information 131.
Furthermore, if the voice data information 131 is collected by
as much as a specified amount or for a specified time, the
control module 160 may evaluate the collected voice data
information 131 with respect to division of speech informa-
tion or correspondence to speech reference information.

[0100] If the personalized voice information 133 is regis-
tered since collecting and processing of the voice data infor-
mation 131 for executing a personalized voice function are
completed, the control module 160 may output a guide mes-
sage 831 for notifying that the personalization function is
being applied, as illustrated in a screen 803. The guide mes-
sage 831 may include at least one of a text or an image
indicating that the personalized voice function is being
applied. Output of the guide message 831 may be skipped
based on a setting or a user control input. Alternatively, the
control module 160 may output, to a specified area (e.g., an
indicator area), a second indicator 830 for notifying that the
personalized voice function is being applied.

[0101] The control module 160 may be configured to per-
form training for voice modeling, after sufficient voice
samples are obtained for a specified time or a specified num-
ber or a specified amount of sufficient voice samples are
obtained. If, for example, it is determined that a sufficient
speaker recognition performance is obtained since a training
result brings about a specified amount (e.g., equal to or larger
than a specified sample number or specified reliability), the
control module 160 may provide, to a user, a recommendation
or selection message for inducing the user to use a personal-
ized voice recognition function. In this operation, the control
module 160 may request user’s approval (e.g., confirmation
according to a popup message output) for updating a model.
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[0102] If an audio signal is input while the personalization
function is applied, the control module 160 may analyze the
input audio signal. Based on a result of audio signal analysis,
the control module 160 may support function execution or
restrictive function execution. For example, if a first voice
command 820 is collected, the control module 160 may ana-
lyze the first voice command 820 and may classify it as a
request for non-secure function execution. According to an
example embodiment of the present disclosure, in the case
where the analyzed first voice command 820 includes a non-
specified word (e.g., weather, news, bus information, etc.),
the control module 160 may classity the first voice command
820 as a request for non-secure function execution. Alterna-
tively, in the case where the first voice command 820 does not
include a specified word (e.g., cost, card, mail, message, call
history, etc.), the control module 160 may classify the first
voice command 820 as a request for secure function execu-
tion. Alternatively, the control module 160 may determine
whether the type of an application to be executed by the first
voice command 820 is a secure function or a non-secure
function. In relation to this operation, the electronic device
100 may include classification information on a secure func-
tion or a non-secure function for each application type.

[0103] If the first voice command 820 for a non-secure
function or a function not specified by a user as a speaker-
dependent function is collected, the control module 160 may
collect and output information for the first voice command
820. For example, as illustrated in a screen 805, the control
module 160 may output first voice recognition information
851 corresponding to the first voice command 820, and may
output first execution information 853 as a result of perform-
ing a function or retrieval corresponding to the first voice
recognition information 851.

[0104] If a second voice command 840 is collected while
the personalized voice function is applied, the control module
160 may perform speaker analysis (e.g., comparison with the
personalized voice information 133) on the second voice
command 840, and may process the second voice command
840 only if analyzed speaker information indicates a regis-
tered speaker. For example, if it is determined that a speaker
indicated as a result of analysis is not a registered speaker, the
control module 160 may output a message related to unavail-
ability of processing the second voice command 840.

[0105] According to various example embodiments of the
present disclosure, the control module 160 may evaluate the
collected second voice command 840, and may determine
whether the second voice command 840 is related to a secure
function or a function specified as a speaker-dependent func-
tion. If the second voice command 840 is related to a non-
secure function or a function not specified as a speaker-
dependent function, the control module 160 may handle
execution of a function based on the second voice command
840 without additionally checking the personalized voice
information 133. Alternatively, if the second voice command
840 is related to a secure function or a speaker-dependent
function, the control module 160 may identify a speaker of
the second voice command 840 using the personalized voice
information 133. Furthermore, if it is determined that the
speaker of the second voice command 840 is a specific
speaker, the control module 160 may execute a function cor-
responding to the second voice command 840. If the second
voice command 840 is not speech information input from a
specific speaker, the control module 160 may output, in
response to the second voice command 840, a restrictive
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message 873 of user identification or unavailability of func-
tion execution. For example, the control module 160 may
selectively output second voice recognition information 871
for the second voice command 840.

[0106] FIG. 9 is a diagram illustrating an example of a
screen interface related to setting of personalized voice infor-
mation according to various example embodiments of the
present disclosure.

[0107] Referring to FIG. 9, if an event related to voice
function setting occurs, the control module 160 of the elec-
tronic device 100 may output, to the display 150, a setting
screen as illustrated in a screen 901. The setting screen may
include items related to voice function setting, such as an
external server use item, a personalization function operation
item, and a voice output item. As illustrated in FIG. 9, a virtual
reset button 911 may be assigned to the personalization func-
tion operation item in relation to personalization function
setting or application.

[0108] Ifthe virtual reset button 911 is selected, the control
module 160 may support resetting of the voice data informa-
tion 131 or the personalized voice information 133 obtained
in relation to personalization function setting or application.
In relation to this operation, the control module 160 may
output, to the display 150, a popup window 931 related to
initialization as illustrated in a screen 903. The popup window
931 may include, for example, a message for providing a
guide on initialization and an authentication information
input area for user authentication.

[0109] In screen 901, if a menu item 913 is selected in
relation to personalization function operation, the control
module 160 may output a menu screen related to personal-
ization function operation as illustrated in a screen 905. The
menu screen may include, for example, items for selecting at
least one application to which a personalized voice function is
to be applied. For example, the menu screen may include an
entire function item 951, a password-set function item 953,
and a user customized item 955.

[0110] The entire function item 951 may be a restrictive
item for allowing only a specific speaker to use, through a
voice function, all functions supported by applications
installed in the electronic device 100. In the case where the
entire function item 951 is not set, the electronic device 100
may operate a voice function based on speech information of
various users without specifying a speaker.

[0111] The password-set function item 953 may be a
restrictive item for allowing function items related to a secure
function to be used based on a voice function and speech
information of a specific speaker. According to an example
embodiment of the present disclosure, when the password-set
function item 953 is selected, the electronic device 100 may
provide items of functions that require password authentica-
tion when operated according to user designation or items of
functions that require password authentication for an appli-
cation operating schedule among provided applications. A
specific function may be excluded from the password-set
function item 953 when a password set in an application is
released.

[0112] The user customized item 955 may enable a user to
specify an application item to be used based on a voice func-
tion and speech information of a specific speaker. If the user
customized item 955 is selected, the electronic device 100
may output a list of applications supported by the electronic
device 100. Here, the electronic device 100 may automati-
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cally remove the password-set function item 953 from a list
related to the user customized item 955 to display the list.

[0113] As described above, according to various example
embodiments of the present disclosure, a voice function oper-
ating method according to an example embodiment of the
present disclosure may include storing at least a portion of a
plurality of pieces of speech information used for voice rec-
ognition, selecting speaker speech information from at least a
portion of the plurality of pieces of speech information based
on mutual similarity, and generating voice recognition infor-
mation to be registered as personalized voice information
based on the speaker speech information selected.

[0114] According to various example embodiments of the
present disclosure, the method further comprises at least one
of collecting the speech information for a specified time or
collecting the speech information until a specified number of
candidate data is satisfied.

[0115] According to various example embodiments of the
present disclosure, the method may further include outputting
a message for applying the voice recognition information to
the voice recognition.

[0116] According to various example embodiments of the
present disclosure, the method may further include generat-
ing multi-condition training models of the plurality of pieces
of speech information, and applying the multi-condition
training models to determine the voice recognition informa-
tion to be registered as the personalized voice information.

[0117] According to various example embodiments of the
present disclosure, the generating may include generating
multi-condition training models of pieces of the speaker
speech information, and applying the multi-condition train-
ing models to determine the voice recognition information to
be registered as the personalized voice information.

[0118] According to various example embodiments of the
present disclosure, the method may further include collecting
other speech information input from a specific speaker cor-
responding to the personalized voice information, and adapt-
ing a model of the personalized voice information using the
other speech information of the specific speaker.

[0119] According to various example embodiments of the
present disclosure, the adapting may include extracting a
phonemic sample corresponding to a registered phonemic
model included in the personalized voice information from
the speech information input from the specific speaker to use
the phonemic sample in adapting the registered phonemic
model.

[0120] According to various example embodiments of the
present disclosure, the method may further include output-
ting, if new speech information newly input is not a speech of
the specific speaker corresponding to the personalized voice
information, a message of unavailability of execution of a
function according to the new speech information, and selec-
tively executing the function according to the type of the
function requested by the new speech information.

[0121] According to various example embodiments of the
present disclosure, the executing the function may include not
performing the function if the function is a specified secure
function and performing the function if the function is a
non-secure function and is not specified.

[0122] According to various example embodiments of the
present disclosure, the method may further include outputting
a setting screen for setting at least one function item to be
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executed based on a voice function in response to a speech
information input from a speaker specified based on the per-
sonalized voice information.

[0123] As described above, according to various example
embodiments of the present disclosure, a voice function oper-
ating method according to an example embodiment of the
present disclosure may include collecting pieces of speech
information as candidate data, clustering the candidate data
based on mutual similarity, and registering specified person-
alized voice information to be used to restrict execution of a
function based on whether specified speech information is
input, based on candidate data with the same similarity, the
number of which is relatively large.

[0124] FIG. 10 is a block diagram illustrating an example of
an electronic device according to various example embodi-
ments of the present disclosure.

[0125] Referring to FIG. 10, the electronic device 100 may
include a control module (e.g., including a processor includ-
ing processing circuitry) 1060 and a microphone module
(e.g., including at least one microphone) 1040.

[0126] The microphone module 1040 may include, for
example, first to Nth microphones 40_1 to 40_N. The first to
Nth microphones 40_1 to 40_N may be connected to, for
example, the control module 1060. The first to Nth micro-
phones 40_1 to 40_N may be arranged at one side of the
electronic device 100 so as to be spaced apart from each other
by a certain distance.

[0127] The microphone module 1060 may control at least
one of the microphones included in the microphone module
1040. For example, at a time of setting a personalized voice
function, the control module 1060 may enable the first micro-
phone 40_1 and may analyze an audio signal collected by the
first microphone 40_1. Furthermore, the control module 1060
may use audio signals collected through the first microphone
40_1 as the voice data information 131. The control module
1060 may also collect pieces of speech information corre-
sponding to the voice data information 131 using the first to
Nth microphones 40_1 to 40_N. Alternatively, the control
module 1060 may use the first microphone 40_1 alone to
collect the voice data information 131, and may use the firstto
Nth microphones 40_1 to 40_N to adapt (or enhance) the
personalized voice information 133.

[0128] Inthe example where the microphone module 1040
is required to be maintained in a turned-on state as an always-
on function is executed, the electronic device 100 may enable
the first microphone 40_1 and may check whether speech
information corresponding to specified speech reference
information (e.g., “hi galaxy”) is collected. The electronic
device 100 may use, for adapting the personalized voice
information 133, additional speech information collected in a
state in which the other microphones are enabled after the
speech information corresponding to the speech reference
information is collected. In this operation, the electronic
device 100 may support execution of a voice function accord-
ing to the speech information collected by the microphones
40_1 to 40_N.

[0129] In a state in which a personalized voice function is
not applied, the control module 1060 may support a voice
function using the first microphone 40_1 alone. Furthermore,
in a state in which the personalized voice function is applied,
the control module 1060 may detect speech information cor-
responding to the speech reference information using the first
microphone 40_1, and may collect additional speech infor-
mation using the microphones 40_1 to 40_N.
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[0130] Alternatively, in the state in which the personalized
voice function is not applied, the control module 1060 may
collect speech information and may perform analysis on
whether the collected speech information corresponds to the
speech reference information using the first microphone 40_1
alone. In the state in which the personalized voice function is
applied, the control module 1060 may detect speech informa-
tion corresponding to the speech reference information using
a plurality of microphones (e.g., the first and second micro-
phones 40_1 and 40_2). Furthermore, in the state in which the
personalized voice function is applied, the control module
1060 may enable the first to Nth microphones 40_1 to 40_N
to control collection of additional speech information, if
speech information corresponding to the speech reference
information is collected.

[0131] As described above, the electronic device 100 may
control operation of the microphones 40_1 to 40_N in con-
sideration of efficient use of power or in order to collect more
clear speech information.

[0132] FIG. 11 is a block diagram illustrating another
example of an electronic device according to various example
embodiments of the present disclosure.

[0133] Referring to FIG. 11, the electronic device 100 may
include a control module (e.g., including a processor includ-
ing processing circuitry) 1160 and a microphone module
(e.g., including at least one microphone) 1040.

[0134] The microphone module 1040 may include first to
Nth microphones 40_1 to 40_N in a similar manner to that
described above with reference to FIG. 10. The plurality of
microphones 40_1 to 40_N may be connected to the control
module 1160. For example, the first microphone 40_1 from
among the plurality of microphones 40_1 to 40_N may be
connected to a low-power processing module 1163. The Nth
microphone 40_1 from among the plurality of microphones
40_1 to 40_N may be connected to a main control module
1161. Meanwhile, the second to Nth microphones 40_2 to
40_N may be connected to both the low-power processing
module 1163 and the main control module 1161. Further-
more, the first microphone 40_1 may be connected to not only
the low-power processing module 1163 but also the main
control module 1161. Accordingly, the first microphone 40_1
may transfer a collected audio signal to the low-power pro-
cessing module 1163, or, if the main control module 1161 is
in a woken state, the first microphone 40_1 may transfer the
collected audio signal to the main control module 1161 or
both the low-power processing module 1163 and the main
control module 1161.

[0135] The control module 1160 may include the main
control module 1161 and the low-power processing module
1163.

[0136] The low-power processing module 1163 may, for
example, be a processor (e.g., including processing circuitry)
driven with relatively low power compared to the main con-
trol module 1161. For example, the low-power processing
module 1163 may be a chip dedicated to audio signal pro-
cessing, a sensor hub, or a chip dedicated to speech informa-
tion processing. The low-power processing module 1163 may
be independently driven while the main control module 1161
is in a sleep mode, so as to control driving of the first micro-
phone 40_1 included in the microphone module 1040 and
analyze an audio signal collected by the first microphone
40_1. For example, the low-power processing module 1163
may analyze whether the audio signal collected by the first
microphone 40_1 is speech information corresponding to a
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voice, or is speech information corresponding to specified
speech reference information, or is speech information spo-
ken by a specific speaker. If the speech information satisfies a
specified condition, the low-power processing module 1163
may wake the main control module 1161. In this operation,
the low-power processing module 1163 may perform control
so that the second to Nth microphones 40_2 to 40_N which
are in a disabled state is enabled.

[0137] In operation of a voice function, the main control
module 1161 may be woken by the low-power processing
module 1163 after remaining in a sleep mode in consideration
of efficient use of power. In this example, the main control
module 1161 may enable the second to Nth microphones
40_2to 40_N, and may collect and analyze additional speech
information. The main control module 1161 may control
collection of the voice data information 131 for collected
pieces of speech information, registration of the personalized
voice information 133, and restrictive execution of a voice
function according to application of a personalized voice
function, as described above with respect to the control mod-
ule 150.

[0138] The term “module” used herein may represent, for
example, a unit including one of hardware (including hard-
ware circuitry), software and firmware or a combination
thereof. The term “module” may be interchangeably used
with the terms “unit”, “logic”, “logical block”, “component™
and “circuit”. The “module” may be a minimum unit of an
integrated component or may be a part thereof. The “module”
may be a minimum unit for performing one or more functions
or a part thereof. The “module” may be implemented
mechanically or electronically. For example, the “module”
may include at least one of processing circuitry, hardware
circuitry, firmware, an application-specific integrated circuit
(ASIC) chip, a field-programmable gate array (FPGA), and a
programmable-logic device for performing some operations,
which are known or will be developed.

[0139] Atleast a part of devices (e.g., modules or functions
thereof) or methods (e.g., operations) according to various
example embodiments of the present disclosure may be
implemented as instructions stored in a computer-readable
storage medium in the form of a program module.

[0140] The module or program module according to vari-
ous example embodiments of the present disclosure may
include at least one of the above-mentioned elements, or
some elements may be omitted or other additional elements
may be added. Operations performed by the module, the
program module or other elements according to various
example embodiments of the present disclosure may be per-
formed in a sequential, parallel, iterative or heuristic way.
Furthermore, some operations may be performed in another
order or may be omitted, or other operations may be added.

[0141] According to various example embodiments of the
present disclosure, the type of voice function that may be
operated for each speaker or the type of an application execut-
able by voice recognition may be handled in a speaker-de-
pendent manner.

[0142] Therefore, according to various example embodi-
ments of the disclosure, the security related to a voice func-
tion of an electronic device may be secured.

[0143] The above example embodiments of the present dis-
closure are illustrative and not limitative. Various alternatives
and equivalents are possible. Other additions, subtractions, or
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modifications will be apparent in view of the present disclo-
sure and are intended to fall within the scope of the appended
claims.

What is claimed is:

1. An electronic device comprising:

amemory configured to store a plurality of pieces of speech

information used for voice recognition; and

a processor including processing circuitry, the processor

functionally connected to the memory,

wherein the processor is configured to select speaker

speech information from at least portions of the plurality
of pieces of speech information based on mutual simi-
larity, and to generate voice recognition information to
be registered as personalized voice information based on
the speaker speech information.

2. The electronic device of claim 1, wherein the processor
is configured to output a message providing a notification that
an operation of applying the voice recognition information to
voice recognition is being performed.

3. The electronic device of claim 1, wherein the processor
is configured to collect the pieces of speech information for at
least one of a specified time or until a specified number of the
pieces of speech information are collected.

4. The electronic device of claim 1, wherein the processor
is configured to generate multi-condition training models to
which at least one of at least a part of a noise or a specified
sound effect is applied to the plurality of pieces of speech
information, and to use the multi-condition training models to
determine the voice recognition information to be registered
as the personalized voice information.

5. The electronic device of claim 1, wherein the processor
is configured to generate multi-condition training models to
which at least one of a noise or a specified sound effect is
applied to pieces of the speaker speech information, and to
determine, based on the multi-condition training models, the
voice recognition information to be registered as the person-
alized voice information.

6. The electronic device of claim 1, wherein the processor
is configured to collect other speech information input by a
specific speaker corresponding to the personalized voice
information and to adapt a model of the personalized voice
information.

7. The electronic device of claim 6, wherein the processor
is configured to extract a phonemic sample corresponding to
a registered phonemic model included in the personalized
voice information from the speech information input from the
specific speaker, and to adapt the registered phonemic model
using the phonemic sample.

8. The electronic device of claim 1, wherein, when new
speech information newly input is not a speech of a specific
speaker corresponding to the personalized voice information,
the processor is configured to output a message of unavail-
ability of execution of a function requested by the new speech
information, or to selectively execute the function based on a
type of the function requested by the new speech information.

9. The electronic device of claim 8, wherein the processor
is configured to not perform the function if the function is a
specified secure function or to perform the function if the
function is a non-secure function.

10. The electronic device of claim 1, wherein the processor
is configured to output a setting screen for setting at least one
function item to be executed based on a voice function in
response to a speech information input from a speaker speci-
fied based on the personalized voice information.
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11. A voice function operating method comprising:

storing a plurality of pieces of speech information used for

voice recognition;

selecting speaker speech information from at least portions

of the plurality of pieces of speech information based on
mutual similarity; and

generating voice recognition information to be registered

as personalized voice information based on the speaker
speech information selected.

12. The method of claim 11, further comprising at least one
of:

collecting the speech information for a specified time; or

collecting the speech information until a specified number

of candidate data is collected.

13. The method of claim 11, further comprising outputting
a message providing a notification that an operation of apply-
ing the voice recognition information to the voice recognition
is being performed.

14. The method of claim 11, further comprising:

generating multi-condition training models to which at

least one of at least a part of a noise or a specified sound
effect is applied to the plurality of pieces of speech
information; and

applying the multi-condition training models to determine

the voice recognition information to be registered as the
personalized voice information.
15. The method of claim 11, wherein the generating com-
prises:
generating multi-condition training models to which at
least a part of a noise or a specified sound effect is
applied to pieces of the speaker speech information; and

applying the multi-condition training models to determine
the voice recognition information to be registered as the
personalized voice information.

16. The method of claim 11, further comprising:

collecting other speech information input by a specific

speaker corresponding to the personalized voice infor-
mation; and

adapting a model of the personalized voice information

using the other speech information of the specific
speaker.

17. The method of claim 16, wherein the adapting com-
prises extracting, from the speech information input from the
specific speaker, a phonemic sample corresponding to a reg-
istered phonemic model included in the personalized voice
information, and to use the phonemic sample in adapting the
registered phonemic model.

18. The method of claim 11, further comprising:

outputting, if new speech information requesting a func-

tion is not a speech of the specific speaker corresponding
to the personalized voice information, a message of
unavailability of execution of the function based on the
new speech information; and

selectively executing the function based on a type of the

function requested by the new speech information.

19. The method of claim 18, wherein the executing the
function comprises:

execution of the function is not performed if the function is

a specified secure function; and

execution of the function is performed if the function is a

non-secure function not specified.

20. The method of claim 11, further comprising at least one
of:
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outputting a setting screen for setting at least one function
item to be executed based ona voice function in response
to a speech information input by a speaker specified
based on the personalized voice information; or

outputting the generated voice recognition information.

#* #* #* #* #*
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