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DEVICE FOR PROCESSING VOICE AND
OPERATION METHOD THEREOF

TECHNICAL FIELD

[0001] Embodiments of the present disclosure relate to a
device for processing voice and an operating method
thereof.

BACKGROUND ART

[0002] A microphone is a device that converts voice into
a voice signal which is an electrical signal. When a micro-
phone is disposed in a space where a plurality of speakers
are located, such as a conference room or a classroom, the
microphone receives all voices from the plurality of speak-
ers and generates voice signals associated with the voices of
the plurality of speakers.

[0003] Meanwhile, when the plurality of speakers pro-
nounce at the same time, the voices of the plurality of
speakers may all be mixed. In this case, it is necessary to
isolate a voice signal indicating voice of a specific speaker
from the voices of the plurality of speakers.

DISCLOSURE

Technical Problem

[0004] An object of the present disclosure is to provide a
device and an operation method thereof capable of deter-
mining positions of speakers using a plurality of input voice
signals and separating and recognizing the plurality of voice
signals for each speaker.

[0005] Another object of the present disclosure is to
provide a device and an operation method thereof capable of
generating isolated voice signals associated with voices of
respective speakers in response to the voices of the speakers.
[0006] Still another object of the present disclosure is to
provide a device and an operation method capable of gen-
erating a translation result for voices of respective speakers
using isolated voice signals associated with voices of respec-
tive speakers and outputting the generated translation result.

Technical Solution

[0007] According to a characteristic of the present disclo-
sure for achieving the object, the present disclosure includes
a voice processing device including a memory and a pro-
cessor configured to perform sound source isolation on voice
signals associated with the voices of speakers on the basis of
the sound source positions of the respective voices. The
processor is configured to: generate sound source position
information indicating the sound source positions of the
respective voices using the voice signals associated with the
voices; generate isolated voice signals associated with the
voices of the respective speakers from the voice signals on
the basis of the sound source position information; and
match the isolated voice signals and the voice source posi-
tion information and store the matched isolated voice signal
and voice source position information in the memory.

Advantageous Effects

[0008] According to a device according to embodiments
of the present disclosure, it is possible to determine a
position of a speaker using a voice signal, and distinguish
which speaker’s voice the voice signal corresponds to
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through the position of the speaker. Accordingly, even if a
plurality of speakers pronounce voices at the same time, a
voice isolation device has an effect of distinguishing and
isolating voices for each speaker.

[0009] Since the voice processing device according to the
embodiments of the present disclosure may generate an
isolated voice signal associated with a voice from a specific
sound source position based on a sound source position of a
voice, it is possible to generate a voice signal with mini-
mized influence of ambient noise.

[0010] The voice processing device according to the
embodiments of the present disclosure may not only extract
voices of each speaker from a transmitted voice signal, but
also determines a source language, which is a language
before translation of the voices, based on the sound source
positions of the voices, and provide a translation result by
translating the corresponding voice based on the determined
source language.

DESCRIPTION OF DRAWINGS

[0011] FIG. 1 is a diagram illustrating a voice processing
environment according to embodiments of the present dis-
closure.

[0012] FIG. 2 is a diagram illustrating a voice processing
device according to embodiments of the present disclosure.
[0013] FIGS. 3 to 5 are diagrams for describing an opera-
tion of a voice processing device according to embodiments
of the present disclosure.

[0014] FIG. 6 is a flowchart illustrating a voice isolation
method by a voice processing device according to embodi-
ments of the present disclosure.

[0015] FIG. 7 is a diagram for describing a translation
function of a voice processing device according to embodi-
ments of the present disclosure.

[0016] FIG. 8 is a diagram for describing a translation
function of a voice processing device according to embodi-
ments of the present disclosure.

[0017] FIG. 9 is a flowchart illustrating a method of
providing a translation result by the voice processing device
according to the embodiments of the present disclosure.
[0018] FIGS. 10 and 11 are diagrams for describing an
operation of a voice processing device according to embodi-
ments of the present disclosure.

[0019] FIG. 12 is a diagram illustrating the operation of
the voice processing device according to the embodiments
of the present disclosure.

[0020] FIG. 13 is a diagram illustrating the voice process-
ing device according to the embodiments of the present
disclosure.

[0021] FIGS. 14 and 15 are diagrams for describing a
speaker moving mode according to the embodiments of the
present disclosure.

[0022] FIG. 16 is a diagram illustrating the voice process-
ing device according to the embodiments of the present
disclosure.

[0023] FIGS. 17 and 18 are diagrams for describing an
operation of the voice processing device according to the
embodiments of the present disclosure.

[0024] FIG. 19 is a diagram illustrating a method of
operating a voice processing device according to embodi-
ments of the present disclosure.

[0025] FIG. 20 is a diagram illustrating the voice process-
ing device according to the embodiments of the present
disclosure.
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[0026] FIG. 21 is a diagram illustrating the voice process-
ing device according to the embodiments of the present
disclosure.

[0027] FIGS. 22 and 23 are diagrams for describing an
operation of a voice processing device according to embodi-
ments of the present disclosure.

[0028] FIG. 24 is a flowchart illustrating a method of
operating a voice processing device according to embodi-
ments of the present disclosure.

[0029] FIG. 25 is a diagram for describing the operation of
the voice processing device according to the embodiments
of the present disclosure.

[0030] FIG. 26 is a diagram illustrating the operation of
the voice processing device according to the embodiments
of the present disclosure.

[0031] FIG. 27 is a diagram for describing the operation of
the voice processing device according to the embodiments
of the present disclosure.

MODE(S) FOR CARRYING OUT THE

INVENTION
[0032] Hereinafter, embodiments of the present disclosure
will be described with reference to the accompanying draw-
ings.
[0033] FIG. 1 is a diagram illustrating a voice processing

environment according to embodiments of the present dis-
closure. Referring to FIG. 1, speakers SPK1 to SPK4 may be
positioned in a space (e.g., a conference room, a vehicle, a
lecture room, etc.) to pronounce a voice. According to
embodiments, the first speaker SPK1 may pronounce voice
at a first position P1, the second speaker SPK2 may pro-
nounce voice at a second position P2, the third speaker
SPK3 may pronounce voice at a third position P3, and the
fourth speaker SPK4 may pronounce voice at a fourth
position P4.

[0034] A voice processing device 100 may be an elec-
tronic device having an arithmetic processing function. For
example, the voice processing device 100 may be a smart-
phone, a laptop, a personal digital assistance (PDA), a
wearable device, a smart watch, or a tablet computer, but
embodiments of the present disclosure are not limited
thereto.

[0035] The voice processing device 100 may perform
voice processing on the voices of the respective speakers
SPK1 to SPK4 by processing voice signals associated with
the voices of the speakers SPK1 to SPK4.

[0036] The voice processing device 100 may generate a
voice signal associated with the voices of the speakers SPK1
to SPK4 in response to the voices of the respective speakers
SPK1 to SPK4. The voice signals are signals associated with
voices pronounced during a specific period of time, and may
be signals representing voices of a plurality of speakers.
[0037] According to embodiments, the voice processing
device 100 determines the sound source positions of the
voices of the respective speakers SPK1 to SPK4 using the
voice signals associated with the voices of the speakers
SPK1 to SPK4, and performs the sound source isolation
based on the sound source positions, thereby extracting (or
generating) the isolated voice signals associated with the
voices of the respective speakers SPK1 to SPK4 from the
voice signals.

[0038] That is, the voice processing device 100 may
generate the isolated voice signals associated with the voices
of'the speakers SPK1 to SPK4 positioned at each position P1
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to P4 based on the sound source positions of the voices
corresponding to the voice signals. For example, the voice
processing device 100 may generate a first isolated voice
signal associated with the voice of the first speaker SPK1
pronounced at the first position P1 based on the voice signal.
In this case, the first isolated voice signal may be a voice
signal having the highest correlation with the voice of the
first speaker SPK1 among the voices of the speakers SPK1
to SPK4. In other words, among the voice components
included in the first isolated voice signal, the voice compo-
nent of the first speaker SPK1 may have the highest pro-
portion.

[0039] In addition, the voice processing device 100 may
provide translation for the voices of the respective speakers
SPK1 to SPK4. For example, the voice processing device
100 may determine a source language (translation target
language) and a target language (translated language) for
translating the voices of the respective speakers SPK1 to
SPK4, and generate the translation for the languages of the
respective speakers using the isolated voice signals.

[0040] According to embodiments, the voice processing
device 100 may output a translation result for the respective
voices. The translation result may be text data or voice
signals associated with the voices of the respective speakers
SPK1 to SPK4 expressed by the target language.

[0041] That is, since the voice processing device 100
according to the embodiments of the present disclosure
determines the source language and the target language
according to the sound source positions of the voices of the
respective speakers SPK1 to SPK4, it is possible to provide
the translation for the voice of the speaker with less time and
less resources without the need to identify the language of
the voice of the speaker.

[0042] FIG. 2 illustrates the voice processing device
according to the embodiments of the present disclosure.
Referring to FIG. 2, the voice processing device 100 may
include a microphone 110, a communication circuit 120, a
processor 130, and a memory 140. According to embodi-
ments, the voice processing device 100 may further include
a speaker 150.

[0043] The microphone 110 may generate a voice signal in
response to the generated voice. According to embodiments,
the microphone 110 may detect vibration of air caused by
voice and generate a voice signal which is an electrical
signal corresponding to the vibration, according to the
detection result.

[0044] According to embodiments, the microphone 110
may be provided in plurality, and each of the plurality of
microphones 110 may generate a voice signal in response to
voice. In this case, since positions where each of the
plurality of microphones 110 are disposed may be different
from each other, the voice signals generated from each of the
microphones 110 may have a phase difference (or time
delay) from each other.

[0045] For example, the microphone 110 may receive the
voices of the speakers SPK1 to SPK4 positioned at each
position P1 to P4, and convert the voices of the speakers
SPK1 to SPK4 into voice signals that are electrical signals.
The communication circuit 120 may exchange data with an
external device according to a wireless communication
method. According to embodiments, the communication
circuit 120 may exchange data with an external device using
radio waves of various frequencies. For example, the com-
munication circuit 120 may exchange data with an external
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device according to at least one wireless communication
method among short-range wireless communication, mid-
range wireless communication, and long-range wireless
communication.

[0046] The processor 130 may control the overall opera-
tion of the voice processing device 100. According to
embodiments, the processor 130 may include a processor
having an arithmetic processing function. For example, the
processor 130 may include a central processing unit (CPU),
a micro controller unit (MCU), a graphics processing unit
(GPU), a digital signal processor (DSP), an analog to digital
converter (ADC), or a digital to analog converter (DAC), but
is not limited thereto.

[0047] The processor 130 may process voice signals gen-
erated by the microphone 110. For example, the processor
130 may convert an analog type voice signal generated by
the microphone 110 into a digital type voice signal and
process the converted digital type voice signal. In this case,
since the signal type (analog or digital) is changed, in the
description of the embodiments of the present disclosure, the
digital type voice signal and the analog type voice signal will
be used interchangeably.

[0048] According to embodiments, the processor 130 may
extract (or generate) the isolated voice signals associated
with the voices of the respective speakers SPK1 to SPK4
using the voice signal generated by the microphone 110.
According to embodiments, the processor 130 may generate
the isolated voice signals associated with the voices of the
speakers SPK1 to SPK4 positioned at each position P1 to P4.
[0049] The processor 130 may determine the sound source
positions of the voices (i.e., positions of speakers SPK1 to
SPK4) using the time delay (or phase delay) between the
voice signals. For example, the processor 130 may deter-
mine a relative position of the sound sources (i.e., speakers
SPK1 to SPK4) for the voice processing device 100.
[0050] The processor 130 may generate the isolated voice
signals associated with the voices of the respective speakers
SPK1 to SPK4 based on the determined sound source
position. For example, the processor 130 may generate a first
isolated voice signal associated with the voice of the first
speaker SPK1 based on the sound source positions of the
voices.

[0051] According to embodiments, the processor 130 may
match and store the sound source position information
indicating the determined sound source position and the
isolated voice signal. For example, the processor 130 may
match the first isolated voice signal associated with the voice
of the first speaker SPK1 and first sound source position
information indicating the sound source position of the voice
of'the first speaker SPK1 and store the matched first isolated
voice signal and first sound source position information in
the memory 140. That is, since the position of the sound
source corresponds to the positions of the respective speak-
ers SPK1 to SPK4, the sound source position information
may function as the speaker position information for iden-
tifying the positions of the respective speakers SPK1 to
SPK4.

[0052] The operations of the processor 130 or the voice
processing device 100 described herein may be implemented
in the form of a program executable by a computing device.
For example, the processor 130 may execute an application
stored in the memory 140 and perform operations corre-
sponding to instructions instructing specific operations
according to the execution of the application.
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[0053] The memory 140 may store data required for the
operation of the voice processing device 100. For example,
the memory 140 may include at least one of non-volatile
memory and volatile memory.

[0054] According to embodiments, the memory 140 may
store identifiers corresponding to each position P1 to P4 in
space. The identifiers may be data for distinguishing the
positions P1 to P4. Since each of the positions P1 to P4 is
positioned in the respective speakers SPK1 to SPK4, the
respective speakers SPK1 to SPK4 may be distinguished
using the identifiers corresponding to the position P1 to P4.
For example, the first identifier indicating the first position
P1 may indicate the first speaker SPK1. From this point of
view, the identifiers corresponding to each position P1 to P4
in space may function as speaker identifiers for identifying
the respective speakers SPK1 to SPK4.

[0055] The identifier may be input through an input device
(e.g., a touch pad) of the voice processing device 100.

[0056] According to embodiments, the memory 140 may
store the sound source position information associated with
the positions of the respective speakers SPK1 to SPK4 and
the isolated voice signals associated with the voices of the
respective speakers SPK1 to SPK4.

[0057] The speaker 150 may vibrate under the control of
the processor 130, and the voice may be generated according
to the vibration. According to embodiments, the speaker 150
may reproduce the voice associated with the voice signal by
forming the vibration corresponding to the voice signal.

[0058] Meanwhile, the present specification describes that
the voice processing device 100 includes the microphone
110 and uses the microphone 110 to directly generate the
voice signals associated with the voices of the speakers
SPK1 to SPK4. However, according to the embodiments, the
microphone may be configured externally while being sepa-
rated from the voice processing device 100, and the voice
processing device 100 may receive a voice signal from the
separately configured microphone and process or use the
received voice signal. For example, the voice processing
device 100 may generate the isolated voice signal from the
voice signal received from the separated microphone.

[0059] However, for convenience of description, unless
otherwise noted, it is assumed that the voice processing
device 100 includes the microphone 110.

[0060] FIGS. 3 to 5 are diagrams for describing the
operation of the voice processing device according to the
embodiments of the present disclosure. Referring to FIGS. 3
to 5, each of the speakers SPK1 to SPK4 positioned at each
position P1 to P4 may be pronounced.

[0061] The voice processing device 100 according to the
embodiments of the present disclosure may generate the
isolated voice signals associated with the voices of the
respective speakers SPK1 to SPK4 from the voices of the
speakers SPK1 to SPK4, and store the isolated voice signals
and the position information indicating the positions of the
respective speakers SPK1 to SPK4.

[0062] According to embodiments, the voice processing
device 100 may determine the sound source positions (i.e.,
positions of speakers SPK1 to SPK4) of the voices using the
time delay (or phase delay) between the voice signals. For
example, the voice processing device 100 may determine the
relative position of the sound sources (i.e., speakers SPK1 to
SPK4) for the voice processing device 100.
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[0063] The voice processing device 100 may generate the
isolated voice signals associated with the voices of the
respective speakers SPK1 to SPK4 based on the determined
sound source position.

[0064] As illustrated in FIG. 3, the first speaker SPK1
pronounces voice “AAA.” When the voice “AAA” is pro-
nounced, the voice processing device 100 may generate a
voice signal associated with the voice “AAA” in response to
the voice “AAA.” According to embodiments, the voice
signal associated with the voice “AAA” may also include
components associated with noises other than the voice
“AAA”.

[0065] According to embodiments, the voice processing
device 100 may generate an isolated voice signal associated
with the voice “AAA” of the first speaker SPK1 using the
generated voice signal. In this case, the voice processing
device 100 may store, in the memory 140, the first isolated
voice signal associated with the voice “AAA” of the first
speaker SPK1 and the first sound source position informa-
tion indicating a first position P1 which is the position of the
first speaker SPK1. For example, as illustrated in FIG. 3, the
first isolated voice signal and the first sound source position
information may be matched with each other and stored.

[0066] As illustrated in FIG. 4, the second speaker SPK2
pronounces voice “BBB.” When the voice “BBB” is pro-
nounced, the voice processing device 100 may generate a
voice signal associated with the voice “BBB” in response to
the voice “BBB.”

[0067] According to embodiments, the voice processing
device 100 may generate a second isolated voice signal
associated with the voice “BBB” of the second speaker
SPK2 using the generated voice signal. In this case, the
voice processing device 100 may store, in the memory 140,
the second isolated voice signal associated with the voice
“BBB” of the second speaker SPK2 and second sound
source position information indicating a second position P2
which is the position of the second speaker SPK2. For
example, as illustrated in FIG. 4, the second isolated voice
signal and the second sound source position information
may be matched with each other and stored.

[0068] As illustrated in FIG. 5, the third speaker SPK3
pronounces voice “CCC” and the fourth speaker SPK4
pronounces voice “DDD.” The voice processing device 100
may generate voice signals associated with the voice “CCC”
and the voice “DDD” in response to the voice “CCC” and
the voice “DDD.” That is, the voice signal is a voice signal
including components associated with the voice “CCC” and
the voice “DDD”.

[0069] According to embodiments, the voice processing
device 100 may use the generated voice signal to generate a
third isolated voice signal associated with the voice “CCC”
of the third speaker SPK3 and a fourth isolated voice signal
associated with the voice “DDD” of the fourth speaker
SPK4.

[0070] In this case, the voice processing device 100 may
store, in the memory 140, the third isolated voice signal
associated with the voice “CCC” of the third speaker SPK3
and third sound source position information indicating a
third position P3 which is the position of the third speaker
SPK3. In addition, the voice processing device 100 may
store, in the memory 140, the fourth isolated voice signal
associated with the voice “DDD” of the fourth speaker
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SPK4 and fourth sound source position information indicat-
ing a fourth position P4 which is the position of the fourth
speaker SPK4.

[0071] For example, as illustrated in FIG. 4, the third
isolated voice signal and the third sound source position
information may be matched with each other and stored, and
the fourth isolated voice signal and the fourth sound source
position information may be matched with each other and
stored.

[0072] That is, the voice processing device 100 according
to the embodiments of the present disclosure may generate
the isolated voice signals associated with the voices of the
respective speakers SPK1 to SPK4 from the voices of the
speakers SPK1 to SPK4, and store the isolated voice signals
and the position information indicating the positions of the
respective speakers SPK1 to SPK4.

[0073] FIG. 6 is a flowchart illustrating a voice isolation
method by a voice processing device according to embodi-
ments of the present disclosure. A method of operating a
voice processing device to be described with reference to
FIG. 6 may be stored in a non-transitory storage medium and
implemented as an application (e.g., a voice isolation appli-
cation) executable by a computing device. For example, the
processor 130 may execute an application stored in the
memory 140 and perform operations corresponding to
instructions instructing specific operations according to the
execution of the application.

[0074] Referring to FIG. 6, the voice processing device
100 may generate a voice signal in response to voice (S110).
According to embodiments, the voice processing device 100
may convert voice detected in space into a voice signal
which is an electrical signal.

[0075] The voice processing device 100 may determine
sound source positions (i.e., positions of the speakers SPK1
to SPK4) for the respective voices using the voice signals
associated with the voices of the speakers SPK1 to SPK4
(S120). According to embodiments, the voice processing
device 100 may generate the sound source position infor-
mation indicating the sound source positions (i.e., positions
of the speakers SPK1 to SPK4) for the voices of the
respective speakers SPK1 to SPK4.

[0076] The voice processing device 100 may generate the
isolated voice signals associated with the voices of the
respective speakers SPK1 to SPK4 based on the sound
source position for the respective voices (S130). According
to embodiments, the voice processing device 100 may
generate the isolated voice signals associated with the voices
of the respective speakers SPK1 to SPK4 by isolating the
generated voice signals based on the sound source positions
for the respective voices. For example, the voice processing
device 100 may generate the isolated voice signals associ-
ated with the voices of the respective speakers SPK1 to
SPK4 by separating components included in the voice signal
based on the sound source position.

[0077] The voice processing device 100 may store and an
isolated voice signal and sound source position information
indicating a position of a sound source (S140). According to
embodiments, the voice processing device 100 may match
and store the sound source position information indicating
the position of the sound source and the isolated voice
signals associated with the voices of the respective speakers
SPK1 to SPK4. For example, the voice processing device
100 may match and store data corresponding to the isolated
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voice signals associated with the voices of the respective
speakers SPK1 to SPK4 and the sound source position
information.

[0078] According to embodiments, the voice processing
device 100 (or processor 130) according to the embodiments
of the present disclosure may execute an application (e.g.,
voice isolation application) stored in the memory 140,
thereby generating (or separating) the isolated voice signals
associated with the voices of the respective speakers SPK1
to SPK4 from the voice signals associated with the voices of
the respective speakers SPK1 to SPK4.

[0079] In general, in order to process the voice signals,
hardware such as a microphone and a processor configured
to process the voice signals is required. Meanwhile, since a
mobile terminal such as a smartphone basically includes a
speaker and a processor, users may use the voice processing
device 100 to perform the method according to the embodi-
ments of the present disclosure, so speakers may isolate
voices without separate hardware. For example, the proces-
sor 130 of the voice processing device 100 may execute the
voice isolation application and perform voice separation
using hardware (e.g., a speaker) included in the voice
processing device 100.

[0080] FIG. 7 is a diagram for describing a translation
function of a voice processing device according to embodi-
ments of the present disclosure. Referring to FIG. 7, the first
speaker SPK1 pronounces the voice “AAA” in Korean
(KR), the second speaker SPK2 pronounces the voice
“BBB” in English (EN), the third speaker SPK3 pronounces
the voice “CCC” in Chinese (CN), and the fourth speaker
SPK4 pronounces the voice “DDD” in Japanese (IP).

[0081] The voice processing device 100 according to the
embodiments of the present disclosure may generate the
isolated voice signals associated with the voices of the
respective speakers SPK1 to SPK4 from the voices of the
speakers SPK1 to SPK4, and provide the translation for the
voices of the respective speakers SPK1 to SPK4 using the
isolated voice signals. In this case, the voice processing
device 100 may determine the source language of the voices
of the speakers SPK1 to SPK4 using the source language
information corresponding to the positions of the respective
speakers SPK1 to SPK4, and provide the translation for the
voices.

[0082] As illustrated in FIG. 7, the voice processing
device 100 may store the isolated voice signals associated
with the voices of the respective speakers SPK1 to SPK4,
the sound source position information indicating the posi-
tions of the speakers SPK1 to SPK4, and the source lan-
guage information indicating the source language of the
voices of the speakers SPK1 to SPK4. In this case, the
source language may be previously determined and stored
for each sound source position.

[0083] For example, the voice processing device 100 may
store first source language information indicating that the
source language corresponding to the first position P1 is
“KR” in the memory 140. In addition, the voice processing
device 100 may store the first isolated voice signal associ-
ated with the voice “AAA” of the first speaker SPK1, the
first sound source position information indicating the first
position P1 which is the position of the first speaker SPK1,
and the first source language information indicating “KR”
which is the source language of the voice “AAA (KR)” of
the first speaker SPK1 in the memory 140.
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[0084] According to embodiments, when the speakers
SPK1 to SPK4 pronounce the voice, the voice processing
device 100 may generate the isolated voice signals associ-
ated with the voices of the respective speakers SPK1 to
SPK4 and the sound source position information indicating
the positions of the speakers SPK1 to SPK4 in response to
the voices of the speakers SPK1 to SPK4.

[0085] The voice processing device 100 may determine
the source language corresponding to each isolated voice
signal using source language information, and provide the
translation for the voices of the speakers SPK1 to SPK4
based on the determined source language. According to
embodiments, the voice processing device 100 may deter-
mine the source language corresponding to the sound source
positions of the respective voices using the sound source
position information corresponding to each isolated voice
signal, and generate the translation result of the isolated
voice signals based on the determined source language.
[0086] For example, the voice processing device 100 may
convert an isolated voice signal into text data (e.g., speech-
to-text (STT) conversion), generate a translation result from
a source language to a target language for the converted text
data, and convert the translation result into a voice signal
(e.g., text-to-speech (TTS) conversion). That is, the trans-
lation result referred to in this specification may mean all the
text data or voice signals associated with the voices of each
of the speakers SPK1 to SPK4 expressed in the target
language.

[0087] According to embodiments, the voice processing
device 100 may output the generated a translation result. For
example, the voice processing device 100 may output the
generated a translation result through the speaker 150 or
transmit the generated a translation result to another external
device.

[0088] FIG. 8 is a diagram for describing a translation
function of a voice processing device according to embodi-
ments of the present disclosure. Referring to FIG. 8, the
voice processing device 100 may generate the isolated voice
signals associated with the voices of the respective speakers
SPK1 to SPK 4, and use the isolated voice signals to output
the translation result for the voices of the respective speakers
SPK1 to SPK 4. In this case, the translation result indicates
a result of the languages of the voices of the speakers SPK1
to SPK4 being converted from the source language to
another language (e.g., target language).

[0089] As illustrated in FIG. 8, the first speaker SPK1
pronounces the voice “AAA” in Korean (KR), and the
second speaker SPK2 pronounces the voice “BBB” in
English (EN). In this case, the source language of the voice
“AAA” of the first speaker SPK1 is Korean (KR), and the
source language of the voice “BBB” of the second speaker
SPK2 is English (EN).

[0090] The voice processing device 100 may determine
the sound source position (e.g., P1) of the first speaker SPK1
in response to the voice “AAA (KR)” of the first speaker
SPK1, and generate the first isolated voice signal associated
with the voice “AAA (KR)” of the first speaker SPK1 based
on the sound source position. Similarly, the voice processing
device 100 may determine the sound source position (e.g.,
P2) of the second speaker SPK2 in response to the voice
“BBB (EN)” of the second speaker SPK2, and generate the
second isolated voice signal associated with the voice “BBB
(KR)” of the second speaker SPK2 based on the sound
source position.
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[0091] The voice processing device 100 may provide
translation from the source language for the languages of the
voices of speakers SPK1 to SPK4 to the target language
using the generated isolated voice signal. According to
embodiments, the voice processing device 100 may deter-
mine the source language determined according to the sound
source positions of the voices of speakers SPK1 to SPK4
using the source language information stored in the memory
140, and output the translation result from the source lan-
guage for the languages of the respective speakers SPK1 to
SPK 4 to the target language according to the determined
source language.

[0092] According to embodiments, the voice processing
device 100 may store target language information indicating
the target language for each position, and determine the
target language correspond to the sound source positions of
the voices of the respective speakers SPK1 to SPK 4 using
the stored target language information. In addition, accord-
ing to embodiments, the voice processing device 100 may
determine the target language for the voices of the respective
speakers SPK1 to SPK 4 based on the user input.

[0093] For example, the voice processing device 100 uses
the first sound source position information indicating the
first position P1, which is the sound source position of the
voice “AAA (KR)” of the first speaker SPK1, to read the first
source language information corresponding to the first posi-
tion P1 from the memory 140. The read first source language
information may indicate that the source language of the
voice “AAA” of the first speaker SPK1 is Korean (KR).
[0094] The translation result may be output through the
speaker 150, stored in the memory 140, or transmitted to an
external device through the communication circuit 120.
[0095] In this specification, the translation result output by
the voice processing device 100 may be text data expressed
in the target language or a voice signal associated with the
voice pronounced in the target language, but is not limited
thereto.

[0096] In this specification, generating the translation
result by the voice processing device 100 means that the
voice processing device 100 includes not only generating a
translation result by translating a language through the
operation of the processor 130 itself of the voice processing
device 100, but also generating the translation result by
receiving a translation result from the server through com-
munication with the server having a translation function.
[0097] For example, the processor 130 may execute a
translation application stored in the memory 140 to generate
the translation result for the voices of the respective speakers
SPK1 to SPK.

[0098] For example, the voice processing device 100 may
transmit the isolated voice signal, the source language
information, and the target language information to a trans-
lator and receive the translation result for the isolated voice
signal from the translator. The translator may refer to an
environment or system that provides language translation.
According to embodiments, the translator may output the
translation result for the voices of the respective speakers
SPK1 to SPK 4 using the isolated voice signal, the source
language information, and the target language information.
[0099] For example, as illustrated in FIG. 8, the voice
processing device 100 may determine the source language
(i.e., Korean (KR)) and the target language (i.e., English
(EN)) for the voice “AAA (KR)” of the first speaker SPK1,
and output the translation result for the voice “AAA (KR)”

Sep. 14, 2023

of'the first speaker SPK1 according to the determined source
language and target language. For example, the translation
result for the voice “AAA (KR)” may be data (e.g., voice
data, text data, or the like) associated with the voice “AAA
(EN)” expressed in English (EN). Meanwhile, although it is
described in FIG. 8 that the target language for the voice
“AAA (KR)” is English (EN), embodiments of the present
disclosure are not limited thereto.

[0100] As described above, since the voice processing
device 100 may provide the translation based on the isolated
voice signals associated with the voices of the speakers
SPK1 to SPK4, the voice processing device 100 may output
a translation result for voice of a specific speaker.

[0101] Similarly, the voice processing device 100 may
determine the source language (i.e., English (EN)) and the
target language (i.e., Korean (KR)) for the voice “BBB
(EN)” of the second speaker SPK2, and output the transla-
tion result for the voice “BBB (EN)” of the second speaker
SPK2 according to the determined source language and
target language. In addition, the voice processing device 100
may also output a translation result for the voice “CCC
(CN)” of'the third speaker SPK3 and the voice “DDD (CN)”
of the fourth speaker SPK4.

[0102] FIG. 9 is a flowchart illustrating a method of
providing a translation result by the voice processing device
according to the embodiments of the present disclosure. A
method of operating a voice processing device to be
described with reference to FIG. 9 may be stored in a
non-transitory storage medium and implemented as an appli-
cation (e.g., a translation application) executable by a com-
puting device. For example, the processor 130 may execute
an application stored in the memory 140 and perform
operations corresponding to instructions instructing specific
operations according to the execution of the application.
[0103] Referring to FIG. 9, the voice processing device
100 may generate the isolated voice signals associated with
the voices of the respective speakers SPK1 to SPK 4 (5210).
According to embodiments, the voice processing device 100
may generate the isolated voice signals by isolating the
voice signal generated in response to the voice based on the
respective sound source positions of the respective voices.
[0104] The voice processing device 100 may determine
the source language for translating the voices of the respec-
tive speakers SPK1 to SPK 4 (8220). According to embodi-
ments, the voice processing device 100 may determine the
source language for translating the voices of the respective
speakers SPK1 to SPK 4 based on the sound source positions
of the voices of the respective speakers SPK1 to SPK 4. In
addition, the voice processing device 100 may determine the
target language to which the voices of the respective speak-
ers SPK1 to SPK 4 are to be translated based on the sound
source positions of the voices of the respective speakers
SPK1 to SPK 4.

[0105] The voice processing device 100 may output the
translation result for the voices of the respective speakers
SPK1 to SPK 4 according to the source language using the
isolated voice signals (S230). According to embodiments,
the voice processing device 100 may output a translation
result from the source language to the target language for the
voices of the respective speakers SPK1 to SPK 4 based on
the determined source language (and target language).
[0106] The voice processing device 100 according to the
embodiments of the present disclosure may generate the
voice signals associated with the voices of the speakers
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SPK1 to SPK 4, and processes the voice signals to generate
the isolated voice signals associated with the voices of the
respective speakers SPK1 to SPK 4.

[0107] In addition, the voice processing device 100
according to the embodiments of the present disclosure may
translate the voices of the speakers SPK1 to SPK 4 using the
isolated voice signal and output the translation result.
Accordingly, even if the languages used by speakers SPK1
to SPK4 are different, the respective speakers SPK1 to SPK4
may pronounce in their own languages, and the voices of the
speakers using other languages may be translated and heard
in their own language.

[0108] In general, in order to process the voice signals,
hardware such as a microphone and a processor configured
to process the voice signals is required. Meanwhile, since a
mobile terminal such as a smartphone basically includes a
speaker and a processor, when the voice processing device
100 is implemented in a mobile terminal such as a smart-
phone, by performing the method according to the embodi-
ments of the present disclosure using the voice processing
device 100, users may separate the voices of the speakers
without having separate hardware and provide the transla-
tion for the voices using them.

[0109] FIGS. 10 and 11 are diagrams for describing an
operation of a voice processing device according to embodi-
ments of the present disclosure. Referring to FIGS. 10 and
11, the voice processing device 100 may operate in a
position register mode (or speaker register mode). The
position register mode means a mode for storing the sound
source positions of the voices of the speakers SPK1 to SPK4
in the voice processing device 100 as the reference sound
source position. Thereafter, the voice processing device 100
may generate the isolated voice signal by identifying the
speakers SPK1 to SPK4 using the stored reference sound
source position, or selectively process only the isolated
voice signal associated with a voice pronounced at a specific
position.

[0110] The processor 130 may operate in the position
register mode in response to an input from the outside.
According to embodiments, the processor 130 may operate
in the position register mode in response to a voice signal
including a specific phrase, or operate in the position register
mode in response to an input through an input unit (e.g., a
button or a touch panel) formed in the voice processing
device 100.

[0111] The voice processing device 100 may determine
sound source positions for the voices of the respective
speakers SPK1 to SPK 4 in response to the voices of the
speakers SPK1 to SPK 4 and generate sound source position
information indicating the sound source position.

[0112] In the position register mode, the voice processing
device 100 may store the generated sound source position
information in the memory 140 as the reference sound
source position information.

[0113] For example, as illustrated in FIG. 10, in the
position register mode, when the first speaker SPK1 pro-
nounces “I am Alice”, the voice processing device 100 may
generate the voice signal in response to the voice of the first
speaker SPK1, and determine the first position P1, which is
the position of the first speaker SPK1, from the voice signal.
The voice processing device 100 may generate first position
information indicating the first position P1 and store the first
sound source position information as the reference sound
source position information.
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[0114] Similarly, for example, as illustrated in FIG. 11, the
voice processing device 100 may determine the sound
source positions P2 to P2 of the remaining speakers SPK2 to
SPK4 in response to the voices of the remaining speakers
SPK2 to SPK3. Meanwhile, the voice processing device 100
according to the embodiments of the present disclosure may
calculate the sound source positions of the voices of the
respective speakers SPK1 to SPK 4 even if the voices of the
speakers SPK1 to SPK 4 are temporally overlapped and
pronounced.

[0115] The voice processing device 100 may generate the
second sound source position information indicating the
second position P2 which is the position of the second
speaker SPK2, store the second sound source position infor-
mation as the reference sound source position information,
generate the third sound source position information indi-
cating the third position P3 which is the position of the third
speaker SPK3, store the third sound source position infor-
mation as the reference sound source position information,
generate the fourth sound source position information indi-
cating the fourth position P4 which is the position of the
fourth speaker SPK4, and store the fourth sound source
position information as the reference sound source position
information.

[0116] According to embodiments, the voice processing
device 100 may store the sound source position information
and the identifier corresponding to the sound source position
information. The identifier is data for distinguishing a sound
source position, and may be, for example, data (e.g., name,
etc.) indicating the speaker positioned at the corresponding
sound source position.

[0117] For example, as illustrated in FIG. 10, the voice
processing device 100 may generate a first identifier SID1
indicating the first speaker SPK1 in response to the voice of
the first speaker SPK1, and match and store the generated
first identifier SID1 and the first sound source position
information. That is, the first identifier SID1 may be a means
for identifying the first speaker SPK1. For example, the
voice processing device 100 may convert at least a portion
of the voice of the first speaker SPK1 into text and generate
the first identifier SID1 corresponding to the converted text.
For example, the voice processing device 100 may convert
at least a portion of phrases included in the voice of the first
speaker SPK1 into the first identifier SID1.

[0118] For example, as illustrated in FIG. 11, the voice
processing device 100 may generate the identifiers SID2 to
SID4 indicating the remaining speakers SPK2 to SPK4 in
response to the voices of the remaining speakers SPK2 to
SPK4, and match and store the generated identifiers SID2 to
SID4 and the sound source position information of the
speakers SPK2 to SPK4.

[0119] FIG. 12 is a diagram illustrating the operation of
the voice processing device according to the embodiments
of the present disclosure. Referring to FIG. 12, the voice
processing device 100 may operate in a voice separation
mode.

[0120] According to embodiments, the processor 130 may
operate in the voice separation mode in response to an input
from the outside. According to embodiments, the processor
130 may operate in the voice register mode in response to a
voice signal including a specific phrase, or operate in the
voice separation mode in response to the input through the
input unit (e.g., a button or a touch panel) formed in the
voice processing device 100.
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[0121] In the voice separation mode, the voice processing
device 100 may isolate the voice signals associated with the
voices of the speakers SPK1 to SPK 4 based on the sound
source position of the voices, thereby generating the isolated
voice signals associated with the voices of the speakers
SPK1 to SPK 4 and storing the generated isolated voice
signals.

[0122] According to embodiments, the voice processing
device 100 may store a pre-stored (or registered) reference
sound source position and an isolated voice signal associated
with a voice corresponding to the corresponding sound
source position. For example, the voice processing device
100 may store an isolated voice signal associated with a
voice corresponding to a sound source position within a
reference range from the reference sound source position,
among the isolated voice signals from the voice signal.
[0123] According to embodiments, in voice separation
mode, the processor 130 may operate in the position register
mode when the sound source position of the recognized
voice does not correspond to the pre-stored (or registered)
reference sound source position. For example, when the
sound source position of the recognized voice is different
from the pre-stored reference sound source position, the
processor 130 may operate in the position register mode,
thereby registering a new sound source position.

[0124] The voice processing device 100 may match and
store the isolated voice signals associated with the voices of
the respective speakers SPK1 to SPK 4 and the correspond-
ing identifiers. For example, as illustrated in FIG. 12, the
voice processing device 100 may match and store the first
isolated voice signal and the first identifier SID1 according
to the first sound source position information indicating the
first position P1 which is the position of the first speaker
SPK1. For example, the voice processing device 100 may
refer to the reference sound source position information
stored in the memory 140 to match and store the first
identifier SID1 corresponding to the first sound source
position information and the first isolated voice signal.
[0125] In addition, the voice processing device 100 may
additionally match and store an isolated voice signal and a
time when a voice corresponding to the isolated voice signal
was received.

[0126] FIG. 13 illustrates the voice processing device
according to the embodiments of the present disclosure.
Referring to FIG. 13, a voice processing device 100A may
include a microphone 110, a communication circuit 120, a
processor 130, a memory 140, and a trigger signal genera-
tion circuit 151.

[0127] Compared to FIG. 2, there is a difference in that the
voice processing device 100A of FIG. 13 additionally
includes the trigger signal generation circuit 151. Hereinaf-
ter, for convenience of description, descriptions of overlap-
ping parts will be omitted, and the differences will be
described.

[0128] The trigger signal generation circuit 151 may gen-
erate trigger signals in response to input from the outside.
The trigger signals may be signals that cause the processor
130 to perform a specific operation. The trigger signals may
include a speaker register trigger signal and a speaker
moving trigger signal. In this case, input conditions for
generating the speaker register trigger signal and the speaker
moving trigger signal may be different.

[0129] According to embodiments, the trigger signal gen-
eration circuit 151 may include an input unit capable of
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detecting physical input such as a touch panel or a button
from the outside, and may generate trigger signals in
response to the physical input. For example, the trigger
signal generation circuit 151 may generate trigger signals
when a user’s touch is detected.

[0130] According to embodiments, the trigger signal gen-
eration circuit 151 may generate trigger signals by recog-
nizing trigger words included in voice signals received by
the voice processing device 100A. For example, the trigger
signal generation circuit 151 may generate trigger signals
when a voice signal including a specific phrase such as
“speaker registration” is received.

[0131] The trigger signal generation circuit 151 may trans-
mit the generated trigger signals to the processor 130.
[0132] According to embodiments, the processor 130 may
enter a speaker register mode (or position register mode) in
response to a speaker identification trigger signal. According
to embodiments, the speaker register mode may be defined
as a predetermined interval from the time when the speaker
register trigger signal is received or may be defined as an
interval while the speaker register trigger signal is received,
but is not limited thereto.

[0133] As described with reference to FIGS. 10 and 11, the
voice processing device may generate reference sound
source position information and an identifier using received
voice signals in the speaker register mode, and may also
generate an isolated voice signal, and match and store
reference sound source position information, the identifier,
and the isolated voice signal.

[0134] FIGS. 14 and 15 are diagrams for describing a
speaker moving mode according to the embodiments of the
present disclosure. The speaker moving mode described
with reference to FIGS. 14 and 15 may be performed by the
voice processing device 100A of FIG. 13.

[0135] Referring to FIGS. 14 and 15, a position of Alice
before moving is “P1”, and after the speaker register mode,
the memory 140 of the voice processing device 100A may
store an identifier SID for identifying Alice, and Alice’s
position “P1” may be stored as a reference sound source
position.

[0136] After movement, Alice pronounces the voice “I am
Alice” at position P5. In the speaker moving mode, the voice
processing device 100A may newly generate sound source
position information indicating the Alice’s position “P5”
after movement using voice signals associated with Alice’s
voice.

[0137] The voice processing device 100A may refer to the
memory 140 to update reference sound source position
information that matches the speaker identifier SID and is
stored. For example, the voice processing device 100A may
update the reference sound source position information
“P1”, which is previously matched with the speaker identi-
fier SID “Alice” and stored, to “P5” which is the reference
sound source position information for the position after
moving.

[0138] Accordingly, the voice processing device 100A
according to the embodiments of the present disclosure has
an effect of updating the speaker position information, which
matches the speaker identifier and is stored, to the changed
speaker position informaiton, even if the position of the
speaker is changed due to the movement of the speaker.
[0139] FIG. 16 illustrates the voice processing device
according to the embodiments of the present disclosure.
Referring to FIG. 16, a voice processing device 100B may
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include a microphone 110, a communication circuit 120, a
processor 130, a memory 140, and a motion sensor 153.

[0140] Compared to FIG. 2, there is a difference in that the
voice processing device 100B of FIG. 16 additionally
includes the motion sensor 153. Hereinafter, for conve-
nience of description, descriptions of overlapping parts will
be omitted, and the differences will be described.

[0141] The motion sensor 153 may measure a physical
quantity related to the voice processing device 100B and
generate a detection signal corresponding to the measured
physical quantity. For example, the motion sensor 153 may
measure the position or movement of the voice processing
device 100B, and generate and output a detection signal
corresponding to the measured position or movement.

[0142] According to embodiments, the motion sensor 153
may measure the position of the voice processing device
100B and output the detection signal indicating the position
of the voice processing device 100B. For example, the
motion sensor 153 may be a GPS sensor, a light detection
and ranging (LIDAR) sensor, a radio detection and ranging
sensor, or an ultra wide band (UWB) sensor, but the embodi-
ments of the present disclosure are not limited thereto.

[0143] According to embodiments, the motion sensor 153
may measure the position of the voice processing device
100B and output the detection signal indicating the move-
ment of the voice processing device 100B. For example, the
motion sensor 153 may be a gyro sensor, a speed sensot, or
an acceleration sensor, but the embodiments of the present
disclosure are not limited thereto.

[0144] Meanwhile, in this specification, the motion sensor
153 is described as a configuration for measuring the posi-
tion or movement of the voice processing device 100B, but
according to embodiments, the position or movement of the
voice processing device 100B may be measured by the
processor 130 and the motion sensor 153. For example, the
motion sensor 153 may generate and output a signal asso-
ciated with the position or movement of the voice processing
device 100B, and the processor 130 may generate the value
associated with the position or movement of the voice
processing device 100B based on the signal output from the
motion sensor 153.

[0145] FIGS. 17 and 18 are diagrams for describing the
operation of the voice processing device according to the
embodiments of the present disclosure. The operation
described with reference to FIGS. 17 and 18 may be
performed by the voice processing device 100B described
with reference to FIG. 16.

[0146] Referring to FIGS. 17 and 18, when the movement
of the voice processing device 100B is detected, the voice
processing device 100B may store the sound source position
for the changed voices of the speakers SPK1 to SPK 4 as the
reference source position information.

[0147] As illustrated in FIG. 17, when the position of the
voice processing device 100B changes according to the
movement of the voice processing device 100B, the relative
position with respect to the processing devices 100B of the
voices of the speakers SPK1 to SPK 4 may be different.
Furthermore, even if the position of the voice processing
device 100B does not change, when the movement (rotation,
vibration, movement, etc.) of the voice processing device
100B occurs, the relative position with respect to the pro-
cessing devices 100B of the voices of the speakers SPK1 to
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SPK 4 may be different. In other words, the sound source
positions of the voices of the speakers SPK1 to SPK4 may
be different.

[0148] For example, the position of the first speaker SPK1
may change from P1 to P5, the position of the second
speaker SPK2 may change from P2 to P6, the position of the
third speaker SPK3 may change from P3 to P7, and the
position of the fourth speaker SPK4 may change from P4 to
P8.

[0149] The voice processing device 100B according to the
embodiments of the present disclosure includes the motion
sensor 153 capable of detecting the movement of the voice
processing device 100B, and may detect the change in the
position of the voice processing device 100B through the
detection result of the motion sensor 153. In addition, the
voice processing device 100B has an effect of determining
the changed sound source position by the movement of the
voice processing device 100B and storing the changed sound
source position as the reference sound source position
information.

[0150] Referring to FIG. 18, the voice processing device
100B may operate in the position register mode when the
movement of the voice processing device 100B is detected.
According to embodiments, the processor 130 may detect
the movement of the voice processing device 100B using the
detection result of the motion sensor 153 and determine
whether to operate in the position register mode.

[0151] That is, even after the voice processing device
100B has completed the registration of the sound source
positions of the respective speakers SPK1 to SPK4 (i.e., the
positions of the speakers SPK1 to SPK4) as the reference
sound source position information according to the position
register mode, when the movement of the voice processing
device 100B is detected, the voice processing device 100B
may operate in the position register mode again.

[0152] For example, as illustrated in FIG. 18, in the
position register mode, when the first speaker SPK1 pro-
nounces “I am Alice” at the changed position “P5”, the voice
processing device 100 may generate the voice signal in
response to the voice of the first speaker SPK1, and deter-
mine the P5, which is the changed sound source position
(i.e., changed position of the first speaker SPK1), from the
voice signal. The voice processing device 100B may gen-
erate the sound source position information indicating the
changed position “P5” and store the sound source position
information as the reference sound source position informa-
tion.

[0153] According to embodiments, the voice processing
device 100B may store the sound source position informa-
tion indicating the changed positions of the respective
speakers SPK1 to SPK4 as new reference sound source
position information, or replace the pre-stored sound source
position information with the sound source position infor-
mation indicating the changed position.

[0154] FIG. 19 is a flowchart illustrating a method of
operating a voice processing device according to embodi-
ments of the present disclosure. The method of operating a
voice processing device to be described with reference to
FIG. 19 may be stored in a non-transitory storage medium
and implemented as an application executable by a comput-
ing device.

[0155] An operation method to be described with refer-
ence to FIG. 19 may be performed by the voice processing
device 100B described with reference to FIG. 16.
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[0156] The voice processing device 100 may determine
the sound source positions for the voices of the respective
speakers SPK1 to SPK 4 in response to the voices of the
speakers SPK1 to SPK 4 and generate the sound source
position information indicating the sound source positions
(S310). According to embodiments, the voice processing
device 100B may generate the voice signals for the voices of
the respective speakers SPK1 to SPK 4 in response to the
voices of the speakers SPK1 to SPK 4 and generate the
sound source position information indicating the sound
source positions for the voices of the respective speakers
SPK1 to SPK4. In this case, the sound source position
represents the positions of the respective speakers SPK1 to
SPK4.

[0157] The voice processing device 100B may store the
generated sound source position information as reference
sound source position information (S320). According to
embodiments, the voice processing device 100B may store
the generated sound source position information in the
memory 140 as the reference sound source position infor-
mation.

[0158] The voice processing device 100B may detect the
movement of the voice processing device 100B (S330).
According to embodiments, the voice processing device
100B may detect the movement of the voice processing
device 100B using the motion sensor 153. For example, the
voice processing device 100B may detect a change in
position, a change in angle, or a change in speed and
acceleration of the voice processing device 100B using the
motion sensor 153.

[0159] The voice processing device 100B may determine
whether the detected movement exceeds the reference
movement (S340). According to embodiments, the voice
processing device 100B may determine whether a physical
quantity detected using the motion sensor 153 exceeds a
predetermined reference physical quantity. For example, the
voice processing device 100B may determine whether a
change in periodically measured position of the voice pro-
cessing device 100B exceeds a reference value or determine
whether the acceleration of the voice processing device
100B exceeds a reference value, thereby determining
whether the movement exceeds the standard movement.
[0160] When the detected movement exceeds the refer-
ence movement (Y in S340), the voice processing device
100B may generate the sound source position information in
response to the voices of the speakers SPK1 to SPK 4, and
store the generated sound source position information as the
reference sound source position information. That is, when
the detected movement exceeds the reference movement, the
voice processing device 100B may determine again the
sound source positions of the voices of the speakers SPK1
to SPK 4 based on the sound source position information
indicating the changed sound source position, and again
store the sound source position information indicating the
changed sound source position as the reference sound source
position information. Through this, even if the relative
positions of the speakers SPK1 to SPK4 changes due to the
movement of the voice processing device 100B, the refer-
ence sound source position information may be updated.
Accordingly, an error due to the change in the relative
position of the speakers SPK1 to SPK4 due to the movement
of the voice processing device 100B may be minimized.
[0161] FIG. 20 illustrates the voice processing device
according to the embodiments of the present disclosure.
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Referring to FIG. 20, a voice processing device 100C may
include a microphone 110, a communication circuit 120, a
processor 130, a memory 140, and a light emitting device
155.

[0162] Compared to FIG. 2, there is a difference in that the
voice processing device 100C of FIG. 20 additionally
includes the light emitting device 155. Hereinafter, for
convenience of description, descriptions of overlapping
parts will be omitted, and the differences will be described.

[0163] The light emitting device 155 may emit light under
the control of the processor 130. According to embodiments,
the light emitting device 155 includes light emitting ele-
ments, and the light emitting elements may emit light of a
specific wavelength according to an electrical signal. For
example, the light emitting device 155 may be a light
emitting diode, a liquid crystal display (LCD), an organic
lighting emitting diode (OLED) light emitting device, a
flexible light emitting device, a micro LED light emitting
device, or a quantum dot light emitting device, but the
embodiments of the present disclosure are not limited
thereto.

[0164] According to embodiments, the light emitting
device 155 may operate under the control of the processor
130. For example, the light emitting device 155 may display
a specific visual pattern based on the control signal trans-
mitted from the processor 130.

[0165] FIG. 21 illustrates the voice processing device
according to the embodiments of the present disclosure.
Referring to FIG. 21, the voice processing device 100C may
include the light emitting device 155.

[0166] According to embodiments of the present disclo-
sure, the light emitting device 155 may include a plurality of
light emitting elements LED1 to LEDn (n is a natural
number greater than or equal to 2). According to embodi-
ments, the plurality of light emitting elements LED1 to
LEDn may be disposed on the surface of the voice process-
ing device 100C, but the embodiments of the present dis-
closure are not limited thereto, and the plurality of light
emitting elements LED1 to LEDn may be arranged in a part
visible with the naked eye among parts of the voice pro-
cessing device 100.

[0167] For example, as illustrated in FIG. 21, the voice
processing device 100C is implemented in a form having a
circular cross section, and a plurality of light emitting
elements LED1 to LEDn may be continuously arranged
along the circumference of the surface of the voice process-
ing device 100C, but is not limited thereto.

[0168] Each of the plurality of light emitting elements
LED1 to LEDn may be arranged at different positions.

[0169] As will be described later, the voice processing
device 100C may determine the positions of the speakers
SPK1 to SPK4 in response to the voices of the speakers
SPK1 to SPK 4, and display a visual pattern corresponding
to a position of a pronouncing speaker through the light
emitting device 155. For example, the voice processing
device 100C may turn on a light emitting element corre-
sponding to a position of a pronouncing speaker among the
plurality of light emitting elements LED1 to LEDn. Accord-
ingly, a user may identify the positions of the speakers SPK1
to SPK4 currently being pronounced through the positions
of the light emitting elements that emit light among the light
emitting elements LED1 to LEDn arranged in the light
emitting device 100C.
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[0170] For example, each of the light emitting elements
LED1 to LEDn may indicate a specific position.

[0171] FIGS. 22 and 23 are diagrams for describing the
operation of the voice processing device according to the
embodiments of the present disclosure. Referring to FIGS.
22 and 23, the voice processing device 100C according to
the embodiments of the present disclosure may determine
the positions of the voices of the respective speakers SPK1
to SPK 4 in response to the voices of the speakers SPK1 to
SPK 4, and output visual patterns corresponding to each
position according to the determined positions.

[0172] Meanwhile, in an embodiment to be described with
reference to FIGS. 22 and 23, it is assumed and described
that the voice processing device 100C outputs visual pat-
terns corresponding to the positions of the speakers SPK1 to
SPK4 using a plurality of light emitting elements LED1 to
LEDS8. However, according to embodiments, the voice pro-
cessing device 100C may output the visual patterns corre-
sponding to the positions of the speakers SPK1 to SPK4
according to another visual expression method.

[0173] The voice processing device 100C may determine
the sound source positions (i.e., the positions of the speakers
SPK1 to SPK4) of the voices from the voices of the speakers
SPK1 to SPK 4 according to the embodiments described
with reference to FIGS. 3 to 5.

[0174] The voice processing device 100C may store iden-
tifiers for distinguishing the light emitting elements LED1 to
LEDS and information on positions corresponding to each of
the light emitting elements LED1 to LEDS8. For example, as
illustrated in FIGS. 22 and 23, the position corresponding to
the second light emitting element LED2 is a second position
P2. In this case, the positions corresponding to each of the
light emitting elements LED1 to LED8 may be actual
positions of each of the light emitting elements LED1 to
LEDS8, or may be predetermined positions not associated
with the actual positions.

[0175] According to embodiments of the present disclo-
sure, the voice processing device 100C may determine the
sound source position associated with the voices of the
respective speakers SPK1 to SPK 4 in response to the voices
of the speakers SPK1 to SPK 4, and may operate light
emitting elements arranged at positions corresponding to the
determined sound source positions among the light emitting
elements LED1 to LEDS.

[0176] For example, as illustrated in FIG. 22, when the
first speaker SPK1 positioned at the first position P1 pro-
nounces, the voice processing device 100C may determine
the position (i.e., sound source position) of the first speaker
SPK1 from the voice of the first speaker SPK1, and operate
the light emitting element corresponding to the first position
P1 which is the position of the first speaker SPK1. Since the
light emitting element corresponding to the first position P1
is an eighth light emitting element LEDS, the voice pro-
cessing device 100C may turn on the eighth light emitting
element LEDS. For example, the processor 130 may output
a control signal for turning on the eighth light emitting
element LEDS.

[0177] Similarly, for example, as illustrated in FIG. 23,
when the second speaker SPK2 positioned at the second
position P2 pronounces, the voice processing device 100C
may turn on the second light emitting element LED2. For
example, the processor 130 may output a control signal for
turning on the second light emitting element LED2.
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[0178] The voice processing device 100C may turn on the
light emitting elements corresponding to the positions of the
respective speakers SPK1 to SPK4 at a time when the voices
of the respective speakers SPK1 to SPK 4 are recognized.
According to embodiments, the voice processing device
100C may turn on the light emitting element while the
voices of the respective speakers SPK1 to SPK 4 are
recognized, and turn off the light emitting device when the
voices of the respective speakers SPK1 to SPK 4 are not
recognized.

[0179] The voice processing device 100C according to the
embodiments of the present disclosure may turn on a light
emitting element corresponding to a position of a pronounc-
ing speaker among the plurality of light emitting elements
LED1 to LEDn. Accordingly, a user may identify the posi-
tions of the speakers SPK1 to SPK4 currently being pro-
nounced through the positions of the light emitting elements
that emit light among the light emitting elements LEDI1 to
LEDn arranged in the light emitting device 100C.

[0180] FIG. 24 is a flowchart illustrating a method of
operating a voice processing device according to embodi-
ments of the present disclosure. The method of operating a
voice processing device to be described with reference to
FIG. 24 may be stored in a non-transitory storage medium
and implemented as an application executable by a comput-
ing device.

[0181] Referring to FIG. 24, the voice processing device
100C may generate a voice signal in response to voice
(S410). According to embodiments, the voice processing
device 100C may convert voice detected in space into a
voice signal which is an electrical signal (S410).

[0182] The voice processing device 100 may determine
sound source positions (i.e., positions of the speakers SPK1
to SPK4) for the respective voices using the voice signals
associated with the voices of the speakers SPK1 to SPK4
(S420). According to embodiments, the voice processing
device 100C may generate the sound source position infor-
mation indicating the sound source positions (i.e., positions
of the speakers SPK1 to SPK4) for the voices of the
respective speakers SPK1 to SPK4.

[0183] The voice processing device 100C may display a
visual pattern corresponding to the sound source position
based on the sound source positions for the respective voices
(8430).

[0184] According to embodiments, the voice processing
device 100C includes the light emitting device 155 including
the plurality of light emitting elements LED1 to LEDn, and
may turn on the light emitting element corresponding to the
sound source position of the voice among the plurality of
light emitting elements LED1 to LEDn.

[0185] In addition, according to embodiments, the voice
processing device 100C may include the light emitting
device 155 implemented as a display device, and the light
emitting device 155 may display the visual patterns indicat-
ing the sound source positions of the speakers SPK1 to
SPK4. For example, the light emitting device 155 may
display the visual patterns indicating the sound source
positions of the speakers SPK1 to SPK4 by displaying
figures such as an arrow, a straight line, or a finger.

[0186] FIG. 25 is a diagram for describing the operation of
the voice processing device according to the embodiments
of the present disclosure. Referring to FIG. 25, the voice
processing device 100C may operate in the voice register
mode.
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[0187] As described with reference to FIGS. 10 and 11, in
the position register mode, the voice processing device 100C
may store the generated sound source position information
in the memory 140 as the reference sound source position
information.

[0188] In the position register mode, the voice processing
device 100C may determine the sound source positions of
the voices of the respective speakers SPK1 to SPK 4 in
response to the voices of the speakers SPK1 to SPK 4, and
output the visual patterns corresponding to the determined
sound source positions. According to embodiments, when
the sound source position information is stored in the
memory 140 as the reference sound source position infor-
mation, the voice processing device 100C may output the
visual pattern corresponding to the stored sound source
position information.

[0189] For example, as illustrated in FIG. 25, when the
first sound source position information indicating the first
position P1 is stored as the reference sound source position
information, the voice processing device 100C may turn on
the eighth light emitting element LEDS8 corresponding to the
first position P1 among the plurality of light emitting ele-
ments LED1 to LEDS. In addition, when the sound source
position information indicating the positions P2 to P4 of the
remaining speakers SPK2 to SPK4 is stored as the reference
sound source position information, the voice processing
device 100C may turn on the second light emitting element
LED2 corresponding to the second position P2, the sixth
light emitting element LED6 corresponding to the third
position P3, and the fourth light emitting element LED4
corresponding to the fourth position P4 among the plurality
of light emitting elements LED1 to LEDS.

[0190] Accordingly, the speakers SPK1 to SPK4 have an
effect of easily identifying where the registered sound source
position is as the reference position.

[0191] FIG. 26 is a diagram illustrating the operation of
the voice processing device according to the embodiments
of the present disclosure. Referring to FIG. 26, the voice
processing device 100C may operate in the voice separation
mode.

[0192] As described with reference to FIG. 12, in the voice
separation mode, the voice processing device 100 may
isolate the voice signals associated with the voices of the
speakers SPK1 to SPK 4 based on the sound source position
of the voices, thereby generating the isolated voice signals
associated with the voices of the speakers SPK1 to SPK 4
and storing the generated isolated voice signals.

[0193] In the voice separation mode, the voice processing
device 100C may determine the sound source positions of
the voices of the respective speakers SPK1 to SPK 4 in
response to the voices of the speakers SPK1 to SPK 4, and
output the visual patterns corresponding to the recognized
sound source positions. For example, as illustrated in FIG.
26, the voice processing device 100C may turn on the light
emitting elements (the eighth light emitting element LEDS,
the second light emitting element LED2, and the sixth light
emitting element LED®6) corresponding to the position of the
pronouncing speaker among the plurality of light emitting
elements LED1 to LEDS.

[0194] Accordingly, the speakers SPK1 to SPK4 have the
effect of easily identifying where the sound source position
of the currently pronouncing voice is.

[0195] According to embodiments, in the voice separation
mode, the voice processing device 100C may output a visual
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pattern corresponding to a sound source position according
to a display method different from that in the position
register mode. For example, the voice processing device
100C may output a visual pattern corresponding to a sound
source position according to a first display method in the
position register mode, and output a visual pattern corre-
sponding to a sound source position according to a second
display method different from the first display method in the
voice separation mode. The display method may mean an
output color, an output time, an output cycle, and the like of
the visual pattern.

[0196] For example, in the position register mode, when
the sound source position information is stored in the
memory 140 as the reference sound source position infor-
mation, the voice processing device 100C may output the
visual pattern corresponding to the stored sound source
position information, and in the voice separation mode, the
voice processing device 100C may output the visual pattern
corresponding to the sound source position information of
the recognized voice while the voices of the speakers SPK1
to SPK 4 are recognized.

[0197] FIG. 27 is a diagram for describing the operation of
the voice processing device according to the embodiments
of the present disclosure. The operation method of FIG. 27
may be performed by the voice processing devices 100,
100A, 100B, and 100C.

[0198] The voice processing device 100 may generate
meeting minutes (MIN) using the isolated voice signals
associated with the voices of the respective speakers SPK1
to SPK 4. The generated meeting minutes (MIN) may be
stored in the form of a document file, image file, or voice
file, but is not limited thereto.

[0199] The voice processing device 100 may generate data
indicating the voices of the respective speakers SPK1 to
SPK 4 based on the isolated voice signals that are matched
with each other and stored, and generate the meeting min-
utes using the data indicating the generated voices of the
respective speakers SPK1 to SPK 4. According to embodi-
ments, the voice processing device 100 may generate the
meeting minutes (MIN) by arranging data associated with
the voices of the respective speakers in chronological order
according to the time when which the voices of the respec-
tive speakers SPK1 to SPK 4 are recognized.

[0200] According to embodiments, the voice processing
device 100 may use the identifiers for identifying the speak-
ers SPK1 to SPK4 to display identifiers indicating the
speakers SPK1 to SPK4 that have pronounced a specific
voice in the meeting minutes MIN. Through this, remarks in
the meeting minutes (MIN) may be distinguished for each
speaker.

[0201] As illustrated in FIG. 27, the speakers SPK1 to
SPK4 sequentially pronounce “AAA1”, “BBB2”, “AAA3”,
“CCC4”, “DDD5”, “CCC6”, and “BBB7”. As described
above, the voice processing device 100 may match and store
the first isolated voice signals corresponding to “AAA1” and
“AAA3” and the first identifier SID1 indicating the first
speaker SPK1, match and store the second isolated voice
signals corresponding to “BBB2” and “BBB7” and the
second identifier SID2, match and store the third isolated
voice signals corresponding to “CCC4” and “CCC6” and the
third identifier SID3, and match and store the fourth isolated
voice signal corresponding to “DDD5” and the fourth iden-
tifier SID4.
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[0202] As described above, although the embodiments
have been described by the limited embodiments and draw-
ings, various modifications and alternations are possible by
those of ordinary skill in the art from the above description.
For example, even though the described techniques may be
performed in a different order than the described method,
and/or components of the described systems, structures,
devices, circuits, etc., may be combined or combined in a
different manner than the described method, or replaced or
substituted by other components, appropriate results may be
achieved.

[0203] Therefore, other implementations, other embodi-
ments, and equivalents of the claims are within the scope of
the following claims.

INDUSTRIAL APPLICABILITY

[0204] Embodiments of the present disclosure relate to a
device for processing voice and an operating method
thereof.

1. A voice processing device, comprising:

a processor configured to sound source isolation on voice
signals associated with voices of speakers based on
sound source positions of the respective voices; and

a memory,

wherein the processor is configured to: generate sound
source position information indicating the sound source
positions of the respective voices using the voice
signals associated with the voices;

generate isolated voice signals associated with the voices
of the respective speakers from the voice signals based
on the sound source position information; and

match the isolated voice signals and the voice source
position information and store the matched isolated
voice signals and voice source position information in
the memory.

2. The voice processing device of claim 1, further com-
prising: a microphone configured to generate the voice
signal in response to the voices of the speakers.

3. The voice processing device of claim 2, wherein the
microphone includes a plurality of microphones arranged to
form an array, and

the plurality of microphones are configured to generate
the voice signals in response to the voices.

4. The voice processing device of claim 3, wherein the
processor determines the sound source positions of the
respective voices based on a time delay between the plural-
ity of voice signals generated from the plurality of micro-
phones, and generates the isolated voice signals based on the
determined sound source positions.

5. The voice processing device of claim 1, wherein the
memory stores source language information indicating
source language which are pronounced languages of the
voices of the speakers, and

the processor outputs a translation result in which the
languages of the voices of the speakers are translated
from the source language to target language, which are
languages to be translated, based on the source lan-
guage information and the isolated voice signal.

6. The voice processing device of claim 5, wherein the
processor determines source language corresponding to the
positions of the voices according to the sound source posi-
tions of the respective voices based on the source language
information, and outputs a translation result for the respec-
tive voices according to the determined source language.
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7. The voice processing device of claim 1, wherein the
processor generates the sound source position information
indicating the sound source positions of the respective
voices using the voice signal and converts the sound source
position information in the memory as reference sound
source position information, in a position register mode, and

stores the isolated voice signal associated with the voice

corresponding to the sound source position within a
reference range from the reference sound source posi-
tion in the voice separation mode.

8. The voice processing device of claim 7, further com-
prising:

a trigger signal generation circuit configured to generate

a speaker register trigger signal;

wherein the processor operates in the position register

mode in response to the speaker register trigger signal.

9. The voice processing device of claim 7, wherein the
memory stores an identifier for identifying the respective
speakers, and

the identifier matches the reference sound source position

information and is stored.

10. The voice processing device of claim 9, wherein the
processor compares the sound source position information
corresponding to the isolated voice signal with the reference
sound source position information, determines the identifier
corresponding to the sound source position information
corresponding to the isolated voice signal, and matches the
isolated voice signal and the identifier and stores the
matched isolated voice signal and identifier in the memory.

11. The voice processing device of claim 8, wherein the
trigger signal generation circuit generates a speaker moving
trigger signal, and

the processor generates speaker position information and

a speaker identifier using the voice signals in response
to the speaker moving trigger signal, determines a
reference speaker identifier matching the speaker iden-
tifier, and updates the reference speaker position infor-
mation, which matches the reference speaker identifier
and is stored, to the generated speaker position infor-
mation.

12. The voice processing device of claim 8, further
comprising:

a motion sensor configured to detect the movement of the

voice processing device,

wherein the processor determines whether the movement

of the voice processing device detected by the sensor
exceeds a reference movement, and

when the movement of the voice processing device
exceeds the reference movement, generates the sound
source position information indicating the changed
sound source position of the voices of the speakers, and
stores the sound source position information indicating
the changed sound source position in the memory as the
reference sound source position information.

13. The voice processing device of claim 1, further

comprising:

a light emitting device configured to emit light under
control of the processor,

wherein the processor outputs a light emitting control
signal for controlling the light emitting device so that a
visual pattern corresponding to the sound source posi-
tion is displayed through the light emitting device.
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14. The voice processing device of claim 13, wherein the
light emitting device includes a plurality of light emitting
elements, each of which is configured to emit light, and

the processor outputs a light emitting control signal for

selectively turning on a light emitting element corre-
sponding to the determined sound source position
among the plurality of light emitting elements.

15. The voice processing device of claim 14, wherein the
memory stores information indicating identifiers and posi-
tions of each of the light emitting elements, and

the processor reads the identifier of the light emitting

element corresponding to the determined sound source
position among the plurality of light emitting elements
by referring to the memory, and outputs the light
emitting control signal for selectively turning on the
light emitting element corresponding to the determined
sound source position using the read identifier.
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