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Description

Technical Field

[0001] The present disclosure relates to an electronic
device and speech recognition method thereof. More par-
ticularly, the present disclosure relates to an electronic
device and speech recognition method that is capable of
adjusting an utterance end detection period dynamically.

Background Art

[0002] With the advance of hardware and communica-
tion technologies, electronic devices are equipped with
various functions that meet the demands of users in var-
ious fields. Typically, a speech recognition technology
can be implemented in various electronic devices
equipped with a speech input device (e.g., microphone).
Meanwhile, speech recognition is becoming popular as
an alternative input technology that replaces physical in-
put mechanisms for controlling electronic devices. A par-
ticular problem of speech recognition applications is to
distinguish between end-of-sentence pauses and within-
sentence pauses. The conference paper by Baiyang Liu
et al, "Accurate Endpointing with expected Pause Dura-
tion", published in the IEEE Proceedings of the Inter-
speech Conference on 06.09.2015 addresses this prob-
lem.
[0003] The above information is presented as back-
ground information only to assist with an understanding
of the present disclosure. No determination has been
made, and no assertion is made, as to whether any of
the above might be applicable as prior art with regard to
the present disclosure.

Disclosure of Invention

Technical Problem

[0004] Aspects of the present disclosure are to address
at least the above-mentioned problems and/or disadvan-
tages and to provide at least the advantages described
below. Accordingly, an aspect of the present disclosure
is to provide an electronic device and speech recognition
method thereof. In the case that the time period for de-
tecting the end of a user’s utterance is fixed, the accuracy
of speech recognition may decrease. For example, if the
utterance end detection period is too short, the electronic
device may fail to recognize a certain complete sentence
and just recognize a series of words. Meanwhile, if the
utterance end detection period is too long, this makes an
utterance unit unclear and retards output of a recognition
result, which results in degradation of usability.

Solution to Problem

[0005] In accordance with an aspect of the present dis-
closure, an electronic device is provided. The electronic

device includes a microphone, a display, a processor
electrically connected to the microphone and the display,
and a memory electrically connected to the processor,
wherein the memory stores commands, executable by
the processor, for recognizing speech input through the
microphone and identifying a speech stop time point at
which a magnitude of the speech is less than a prede-
termined value and a speech resume time point at which
the magnitude of the speech exceeds the predetermined
value based on a predetermined speech end detection
period, identifying a pause period between the speech
stop time point and the speech resume time point, up-
dating the length of the predetermined speech end de-
tection period to the identified length of the pause period,
and in response to determining that the speech resumes,
determining whether the speech is ended based on the
updated length of the predetermined speech end detec-
tion period.
[0006] In accordance with another aspect of the
present disclosure, a speech recognition method of an
electronic device is provided. The speech recognition
method includes recognizing speech input and identify-
ing a speech stop time point at which a magnitude of the
speech is less than a predetermined value and a speech
resume time point at which the magnitude of the speech
exceeds the predetermined value based on a predeter-
mined speech end detection period; identifying a pause
period between the speech stop time point and the
speech resume time point; updating the length of the pre-
determined speech end detection period to the identified
length of the pause period; and in response to determin-
ing that the speech resumes, determining whether the
speech is ended based on the updated length of the pre-
determined speech end detection period.
[0007] In accordance with another aspect of the
present disclosure, a non-transitory computer-readable
recording medium having recorded thereon at least one
program comprising commands, which when executed
by a processor, performs a speech recognition method
is provided. The speech recognition method includes rec-
ognizing speech input, and identifying a speech stop time
point at which a magnitude of the speech is less than a
predetermined value and a speech resume time point at
which the magnitude of the speech exceeds the prede-
termined value based on a predetermined speech end
detection period; identifying a pause period between the
speech stop time point and the speech resume time point;
updating the length of the predetermined speech end de-
tection period to the identified length of the pause period;
and in response to determining that the speech resumes,
determining whether the speech is ended based on the
updated length of the predetermined speech end detec-
tion period.
[0008] Other aspects, advantages, and salient fea-
tures of the disclosure will become apparent to those
skilled in the art from the following detailed description,
which, taken in conjunction with the annexed drawings,
discloses various embodiments of the present disclo-
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sure.

Advantageous Effects of Invention

[0009] In aforementioned embodiments, the electronic
device can improve speech recognition performance by
changing speech end detection period according to user
habit of speech.

Brief Description of Drawings

[0010] The above and other aspects, features, and ad-
vantages of certain embodiments of the present disclo-
sure will be more apparent from the following description
taken in conjunction with the accompanying drawings, in
which:

FIG. 1 is a diagram illustrating a network structure
including electronic devices according to various ex-
amples of the present disclosure;
FIG. 2 is a perspective view illustrating an electronic
device 200 according to various examples of the
present disclosure;
FIG. 3 is a block diagram illustrating a speech rec-
ognition mechanism according to an example of the
present disclosure;
FIG. 4 is a diagram illustrating a graph of a waveform
for detecting the end of an utterance in a speech
recognition algorithm according to an embodiment
of the present disclosure;
FIG. 5 is a block diagram illustrating a mechanism
for an electronic device to extract a pause period
during a user’s utterance and manage the pause pe-
riod in the form of a database according to an exam-
ple of the present disclosure;
FIG. 6 is a flowchart illustrating a procedure of gen-
erating a session comprised of a speech, a speech
recognition result, and a pause period according to
an example of the present disclosure;
FIG. 7 is a diagram for explaining an operation for
reducing misrecognition by adjusting the end point
detection (EPD) period according to an example of
the present disclosure;
FIG. 8 is a diagram illustrating screen displays of an
electronic device for explaining an operation of split-
ting a sentence displayed on the screen to adjust the
EPD period according to an example of the present
disclosure;
FIG. 9 is a diagram illustrating screen displays of an
electronic device for explaining an operation of split-
ting a sentence displayed on the screen to adjust the
EPD period according to an example of the present
disclosure;
FIG. 10 is a diagram illustrating screen displays of
an electronic device for explaining an operation of
presenting split points automatically in a sentence
displayed on the display according to an example of
the present disclosure;

FIG. 11 is a diagram illustrating screen displays of
an electronic device for explaining an operation of
changing the EPD period by merging the sentences
displayed on the display into one sentence according
to an example of the present disclosure;
FIG. 12 is a diagram illustrating screen displays of
an electronic device for explaining an operation of
changing the EPD period by selecting or merging
the sentences displayed on the display according to
an example of the present disclosure;
FIG. 13 is a diagram illustrating screen displays of
an electronic device for explaining an operation of
recommending candidate phrases on the display ac-
cording to an example of the present disclosure;
FIG. 14 is a diagram illustrating screen displays of
an electronic device for explaining an operation of
merging English phrases into a sentence and dis-
playing the merged sentence according to an exam-
ple of the present disclosure;
FIG. 15 is a diagram illustrating screen displays of
an electronic device for explaining an operation of
splitting a sentence into phrases and merging phras-
es into a sentence according to an example of the
present disclosure;
FIG. 16 is a flowchart illustrating a speech recogni-
tion method of an electronic device according to an
example of the present disclosure;
FIG. 17 is a block diagram illustrating a configuration
of an electronic device according to various exam-
ples of the present disclosure; and
FIG. 18 is a block diagram illustrating a configuration
of a program module of an electronic device accord-
ing to various examples of the present disclosure.

[0011] Throughout the drawings, like reference numer-
als will be understood to refer to like parts, components,
and structures.

Mode for the Invention

[0012] The following description with reference to the
accompanying drawings is provided to assist in a com-
prehensive understanding of various embodiments of the
present disclosure as defined by the claims. It includes
various specific details to assist in that understanding but
these are to be regarded as merely exemplary. Accord-
ingly, those of ordinary skill in the art will recognize that
various changes and modifications of the various em-
bodiments described herein can be made without depart-
ing from the scope of the present disclosure. In addition,
descriptions of well-known functions and constructions
may be omitted for clarity and conciseness.
[0013] The terms and words used in the following de-
scription and claims are not limited to the bibliographical
meanings, but, are merely used by the inventor to enable
a clear and consistent understanding of the present dis-
closure. Accordingly, it should be apparent to those
skilled in the art that the following description of various
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embodiments of the present disclosure is provided for
illustration purpose only and not for the purpose of limiting
the present disclosure as defined by the appended claims
and their equivalents.
[0014] It is to be understood that the singular forms "a,"
"an," and "the" include plural referents unless the context
clearly dictates otherwise. Thus, for example, reference
to "a component surface" includes reference to one or
more of such surfaces.
[0015] "Or" means "and/or". As used herein, the term
"and/or" includes any and all combinations of one or more
of the associated listed items. It will be further understood
that the terms "comprises" and/or "comprising", or "in-
cludes" and/or "including" when used in this specification,
specify the presence of stated features, regions, integers,
operations, elements, and/or components, but do not
preclude the presence or addition of one or more other
features, regions, integers, operations, elements, com-
ponents, and/or groups thereof.
[0016] It will be understood that, although the terms
"first", "second", "third", etc. may be used herein to de-
scribe various elements, components, regions, layers
and/or sections, these elements, components, regions,
layers and/or sections should not be limited by these
terms. These terms are only used to distinguish one el-
ement, component, region, layer or section from another
element, component, region, layer or section. Thus, "a
first element", "component", "region", "layer" or "section"
discussed below could be termed a second element,
component, region, layer or section without departing
from the teachings herein.
[0017] In this disclosure, an electronic device may be
a device that involves a communication function. For ex-
ample, an electronic device may be a smart phone, a
tablet personal computer (PC), a mobile phone, a video
phone, an e-book reader, a desktop PC, a laptop PC, a
netbook computer, a personal digital assistant (PDA), a
portable multimedia player), a Moving Picture Experts
Group (MPEG-1 or MPEG-2) audio layer 3 (MP3) player,
a portable medical device, a digital camera, or a wearable
device (e.g., a head-mounted device (HMD) such as
electronic glasses, electronic clothes, an electronic
bracelet, an electronic necklace, an electronic appces-
sory, or a smart watch).
[0018] According to some examples, an electronic de-
vice may be a smart home appliance that involves a com-
munication function. For example, an electronic device
may be a television (TV), a digital versatile disc (DVD)
player, audio equipment, a refrigerator, an air condition-
er, a vacuum cleaner, an oven, a microwave, a washing
machine, an air cleaner, a set-top box, a TV box (e.g.,
Samsung HomeSync™, Apple TV™, Google TV™, etc.),
a game console, an electronic dictionary, an electronic
key, a camcorder, or an electronic picture frame.
[0019] According to some examples, an electronic de-
vice may be a medical device (e.g., magnetic resonance
angiography (MRA), MR imaging (MRI), computed tom-
ography (CT), ultrasonography, etc.), a navigation de-

vice, a global positioning system (GPS) receiver, an
event data recorder (EDR), a flight DR (FDR), a car in-
fotainment device, electronic equipment for ship (e.g., a
marine navigation system, a gyrocompass, etc.), avion-
ics, security equipment, or an industrial or home robot.
[0020] According to some examples, an electronic de-
vice may be furniture or part of a building or construction
having a communication function, an electronic board,
an electronic signature receiving device, a projector, or
various measuring instruments (e.g., a water meter, an
electric meter, a gas meter, a wave meter, etc.). An elec-
tronic device disclosed herein may be one of the above-
mentioned devices or any combination thereof. As well
understood by those skilled in the art, the above-men-
tioned electronic devices are not to be considered as a
limitation of this disclosure. Various speech presented in
the embodiments of the present disclosure may be in the
Korean language (in Romanized text), simply as exam-
ples and are not limited thereto. Other languages can be
utilized as well.
[0021] FIG. 1 is a block diagram illustrating a network
environment 100 including therein an electronic device
101 in accordance with an example of the present dis-
closure.
[0022] Referring to FIG. 1, the electronic device 101
may include, but is not limited to, a bus 110, a processor
120, a memory 130, an input/output interface 150, a dis-
play or display module160, a communication interface
170, and an application control module 140.
[0023] The bus 110 may be a circuit designed for con-
necting the above-discussed elements and communicat-
ing data (e.g., a control message) between such ele-
ments.
[0024] The processor 120 may receive commands
from the other elements (e.g., the memory 130, the in-
put/output interface 150, the display 160, the communi-
cation interface 170, or the application control module
140, etc.) through the bus 110, interpret the received
commands, and perform the arithmetic or data process-
ing based on the interpreted commands.
[0025] The memory 130 may store therein commands
or data received from or created at the processor 120 or
other elements (e.g., the input/output interface 150, the
display 160, the communication interface 170, or the ap-
plication control module 140, etc.). The memory 130 may
include programming modules such as a kernel 141, a
middleware 143, an application programming interface
(API) 145, and an application 147. Each of the program-
ming modules may be implemented in software,
firmware, hardware, and any combination thereof.
[0026] The kernel 141 may control or manage system
resources (e.g., the bus 110, the processor 120, or the
memory 130, etc.) used for performing operations or
functions of the other programming modules, e.g., the
middleware 143, the API 145, or the application 147. Ad-
ditionally, the kernel 141 may offer an interface that al-
lows the middleware 143, the API 145 or the application
147 to access, control or manage individual elements of
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the electronic device 101.
[0027] The middleware 143 may perform intermedia-
tion by which the API 145 or the application 147 commu-
nicates with the kernel 141 to transmit or receive data.
Additionally, in connection with task requests received
from the applications 147, the middleware 143 may per-
form a control (e.g., scheduling or load balancing) for the
task request by using technique such as assigning the
priority for using a system resource of the electronic de-
vice 101 (e.g., the bus 110, the processor 120, or the
memory 130, etc.) to at least one of the applications 147.
[0028] The API 145 which is an interface for allowing
the application 147 to control a function provided by the
kernel 141 or the middleware 143 may include, for ex-
ample, at least one interface or function (e.g., a com-
mand) for a file control, a window control, an image
processing, a text control, and the like.
[0029] According to various examples, the application
147 may include a short message service (SMS)/multi-
media messaging service (MMS) application, an email
application, a calendar application, an alarm application,
a health care application (e.g., an application for meas-
uring quantity of motion or blood sugar), an environment
information application (e.g., an application for offering
information about atmospheric pressure, humidity, or
temperature, etc.), and the like. Additionally or alterna-
tively, the application 147 may be an application associ-
ated with an exchange of information between the elec-
tronic device 101 and any external electronic device (e.g.,
an external electronic device 104). This type application
may include a notification relay application for delivering
specific information to an external electronic device, or
a device management application for managing an ex-
ternal electronic device.
[0030] For example, the notification relay application
may include a function to deliver notification information
created at any other application of the electronic device
101 (e.g., the SMS/MMS application, the email applica-
tion, the health care application, or the environment in-
formation application, etc.) to an external electronic de-
vice (e.g., the electronic device 104). Additionally or al-
ternatively, the notification relay application may receive
notification information from an external electronic device
(e.g., the electronic device 104) and offer it to a user. The
device management application may manage (e.g., in-
stall, remove or update) a certain function (a turn-on/turn-
off of an external electronic device (or some components
thereof), or an adjustment of brightness (or resolution)
of a display) of any external electronic device (e.g., the
electronic device 104) communicating with the electronic
device 101, a certain application operating at such an
external electronic device, or a certain service (e.g., a
call service or a message service) offered by such an
external electronic device.
[0031] According to various examples, the application
147 may include a specific application specified depend-
ing on attributes (e.g., a type) of an external electronic
device (e.g., the electronic device 104). For example, in

case an external electronic device is an MP3 player, the
application 147 may include a specific application asso-
ciated with a play of music. Similarly, in case an external
electronic device is a portable medical device, the appli-
cation 147 may include a specific application associated
with a health care. In an example, the application 147
may include at least one of an application assigned to
the electronic device 101 or an application received from
an external electronic device (e.g., the server 106 or the
electronic device 104).
[0032] The input/output interface 150 may deliver com-
mands or data, entered by a user through an input/output
unit (e.g., a sensor, a keyboard, or a touch screen), to
the processor 120, the memory 130, the communication
interface 170, or the application control module 140 via
the bus 110. For example, the input/output interface 150
may offer data about a user’s touch, entered through the
touch screen, to the processor 120. Also, through the
input/output unit (e.g., a speaker or a display), the in-
put/output interface 150 may output commands or data,
received from the processor 120, the memory 130, the
communication interface 170, or the application control
module 140 via the bus 110. For example, the input/out-
put interface 150 may output voice data, processed
through the processor 120, to a user through the speaker.
[0033] The display 160 may contain liquid crystal dis-
play (LCD), light emitting diode (LED), organic LED
(OLED), microelectromechanical systems (MEMS) dis-
play, and electronic paper display. The display 160 may
display thereon various kinds of information (e.g., multi-
media data, text data, etc.) to a user. The display 160
may contain touch screen and, for example, the display
160 may receive touch using electronic pen or a portion
of the user’s body, gesture, and hovering input.
[0034] In various examples, the display 160 may output
location information determined by at least one of the
processor 120, the application processor (AP) 210, and
the global navigation satellite system (GNSS) module
227 (shown in FIG. 2). The display 160 may also output
information received by the electronic device 101 from
one or more satellites. The display 160 may output a user
interface (UI) screen for setting the location identification
period, generate an input signal corresponding to user
input for setting the location identification period, and for-
ward the input signal to at least one of the processor 120,
the AP 210 (shown in FIG. 2), and the GNSS module 227.
[0035] The communication interface 170 may perform
a communication between the electronic device 101 and
any external electronic device (e.g., the electronic device
104 of the server 106). For example, the communication
interface 170 may communicate with any external device
by being connected with a network 162 through a wired
or wireless communication. A wireless communication
164 to an electronic device 102 for example may include,
but not limited to, at least one of wireless fidelity (Wi-Fi),
Bluetooth (BT), NFC near field communication (NFC),
global positioning system (GPS), or a cellular communi-
cation (e.g., long-term evolution (LTE), LTE-advanced
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(LTE-A), code division multiple access (CDMA), wide-
band CDMA (WCDMA), universal mobile telecommuni-
cation system (UMTS), wireless broadband (WiBro), or
global system for mobile communication (GSM), etc.). A
wired communication may include, but not limited to, at
least one of universal serial bus (USB), high definition
multimedia interface (HDMI), recommended standard
232 (RS 232), or plain old telephone service (POTS).
[0036] According to an example, the network 162 may
be a communication network, which may include at least
one of a computer network, an internet, an internet of
things, or a telephone network. According to an example,
a protocol (e.g., transport layer protocol, data link layer
protocol, or physical layer protocol) for a communication
between the electronic device 101 and any external de-
vice may be supported by at least one of the application
147, the API 145, the middleware 143, the kernel 141,
or the communication interface 170.
[0037] The application control module 140 may proc-
ess at least part of information obtained from the other
elements (e.g., the processor 120, the memory 130, the
input/output interface 150, or the communication inter-
face 170, etc.) and then offer it to a user in various ways.
For example, the application control module 140 may
recognize information about access components
equipped in the electronic device 101, store such infor-
mation in the memory 130, and execute the application
147 on the basis of such information.
[0038] FIG. 2 is a perspective view illustrating an elec-
tronic device 200 according to various examples of the
present disclosure. The electronic device 101 shown in
FIG. 1 may include the electronic device 200 shown in
FIG. 2.
[0039] Referring to FIG. 2, the electronic device 200
may be implemented as any of various purpose-specific
devices. Examples of the electronic device 200 include,
but are not limited to, a mobile phone, a smartphone, a
laptop computer, a tablet device, an electronic book de-
vice, a digital broadcast device, a personal digital assist-
ant (PDA), a portable multimedia player (PMP), a navi-
gator, and a wearable device such as a smart watch,
smart glasses, and a head-mounted display (HMD).
[0040] With reference to FIG. 2, the electronic device
200 may include a display 210 formed on its front side.
The electronic device 200 may include a speaker 220
formed above the display 210 on its front side for output-
ting sounds including speech of a counterpart. The elec-
tronic device 200 may also include a microphone 230
formed below the display 210 on its front side for receiving
the user’s speech to be transferred to the counterpart.
[0041] According to an example of the present disclo-
sure, the electronic device 200 may include other com-
ponents responsible for various functions of the electron-
ic device 200. The components may include at least one
sensor module 240. The sensor module 240 may include
at least one of a luminance sensor (e.g., optical sensor),
a proximity sensor, an infrared sensor, and a microwave
sensor. According to an example of the present disclo-

sure, the electronic device 200 may include a light emit-
ting diode (LED) indicator 260 to present the state of the
electronic device 200 to the user. The electronic device
200 may include a flash 250 to provide needed lighting
taking photographs or movie clips.
[0042] The electronic device 200 may receive user’s
utterance through the microphone 230 and perform
speech recognition on the user’s utterance. The speech
recognition is a process for the electronic device 200 to
map an audio signal to text.
[0043] For example, the electronic device 200 may
convert the audio signal received through the micro-
phone 230 to a word, a set of words, or a sentence and
may use the recognition result as a final instruction such
as a command, a control, data input, or document prep-
aration. In the speech recognition process, the electronic
device 200 may transmit the speech input through the
microphone 230 to an external electronic device 104 or
a server to receive a speech recognition result therefrom.
The speech recognition process is described in detail
hereinafter.
[0044] FIG. 3 is a block diagram illustrating a speech
recognition mechanism according to an example of the
present disclosure.
[0045] Using the speech recognition technology, the
electronic device 200 may analyze the user’s speech,
extract features, measure similarity to the speech models
stored in a database (DB), and convert the most similar
speech model to text or a command. The speech recog-
nition is a so-called pattern recognition process for col-
lecting speech data from persons (as many as possible)
who have different voice tones and accents and extract-
ing common features from the collected speech data to
generate reference patterns.
[0046] Referring to FIG. 3, the speech recognition
process may be divided into two operations: a pre-proc-
ess operation and a recognition operation. The electronic
device 200 (shown in FIG. 2) may receive speech (utter-
ance) of the user by means of a microphone (e.g., the
microphone 230 shown in FIG. 2). The electronic device
200 may extract a speech recognition period for analyz-
ing the received speech as denoted by reference number
310. The user’s speech may include meaningless sound
such as ambient noise. Accordingly, the electronic device
200 may perform a noise handling process during the
speech recognition period as denoted by reference
number 320. The pre-process operation has been de-
scribed previously.
[0047] The electronic device 200 may analyze the
noise removed speech through the pre-processing op-
eration to extract features for speech recognition as de-
noted by reference number 330. The electronic device
may compare the input speech with the speech models
stored in the speech database to output a most promising
candidate word as a speech recognition result as denot-
ed by reference number 340. In the case of operating in
a dictation mode other than a voice command mode, it
is possible to improve the speech recognition perform-
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ance using a speech recognition method such as a con-
nected word recognition, a continuous speech recogni-
tion, and a conversational speech recognition method. It
may also be possible to collect regularities of linguistic
patterns in the real speech environment to use them in
the speech recognition models capable of improving
speech recognition accuracy.
[0048] The electronic device 200 may perform prede-
termined operations by reflecting the recognition result
as denoted by reference number 350. The electronic de-
vice 200 may also notify the user of the recognition result
in sound or by displaying a notice on the display 210.
[0049] In the speech recognition method described
above, it may be necessary to determine when the user’s
utterance ends to improve the accuracy of the speech
recognition result. This is because the start and end
points of the utterance may delimit a sentence. A method
for detecting a start and an end of an utterance is de-
scribed hereinafter.
[0050] FIG. 4 is a diagram illustrating a graph of a
waveform for detecting the end of an utterance in a
speech recognition algorithm according to an example
of the present disclosure. The speech recognition algo-
rithm may be installed in the electronic device 200 or in
an external electronic device or a server.
[0051] Referring to FIG. 4, FIG. 4 shows a graph of an
analog speech signal. In the graph, the x axis denotes
time, and the y axis denotes magnitude of the speech
signal. As noted, various speech presented in the exam-
ples of the present disclosure may be in the Korean lan-
guage (in Romanized text), simply as examples and are
not limited thereto. Other languages can be utilized as
well.
[0052] The speech recognition algorithm may gener-
ate a waveform graph representing speech "Annyeong-
haseyo. Mannaseo bangapsimnida" (which may be
translated as "Greetings. Happy to meet you"). In the
graph, the words "annyeong", "hase", "yo", "mannaseo",
and "bangapsimnida." have different magnitudes on the
y axis. The speech recognition algorithm detects that the
magnitude of the waveform is greater than a predeter-
mined threshold at the start point P2 410 of the word
"annyeong" and determines that speech input has start-
ed.
[0053] The speech recognition algorithm may also de-
tect that the magnitude of the waveform is greater than
the predetermined threshold at words "hase", "yo", "man-
naseo", and "bangapsimnida" and thus determine that
the speech is in progress. Although there are sections in
which the magnitude of the waveform is less than the
predetermined threshold between the words, they are
short and followed immediately by another word having
the waveform magnitude greater than the predetermined
threshold; thus, the speech recognition algorithm deter-
mines that the speech continues until the time point P2
420. Such a period during which the magnitude of the
speech waveform is greater than the threshold level, as
denoted by reference number 415, is referred to as a

"speech period".
[0054] The speech recognition algorithm may detect
that the magnitude of the waveform is less the threshold
level until the time point P4 440, when the word "Jeonun"
(which may be translated as "I" in the first person) is input
after the utterance of the word "bangapsimnida". Such a
period during which the magnitude of the speech wave-
form is less than the threshold level, as denoted by ref-
erence number 435, is referred to as a "pause period".
[0055] Although the speech recognition algorithm de-
tects suspension of the speech at the time point P2 420,
it does not regard this speech suspension as the end of
the utterance because there are periods during which
the magnitude of the waveform is less than the threshold
level even between the words as described above. Ac-
cordingly, there is a need for the algorithm to determine
with certainty the end of the speech.
[0056] According to various examples of the present
disclosure, the speech recognition algorithm may set a
time period starting from the end of speech and determine
whether the speech has ended during the period. This
period set for use in determining whether the utterance
has ended is referred to as an "END POINT DETECTION
(EPD) period" 425.
[0057] The EPD period 425 may be set to a predeter-
mined length starting at the time point when the magni-
tude of the speech waveform is equal to or less than the
predetermined level. The EPD period 425 may be set by
the manufacturer of the electronic device 200 at the man-
ufacturing state or by the user arbitrarily. It may be pos-
sible for the EPD period 425 to be shorter than the pause
period 435. If no speech input is detected during the EPD
period 425 that has a waveform magnitude higher than
the threshold level, the speech recognition algorithm de-
termines that the speech input has ended.
[0058] The EPD period 425 may be configured to op-
timize speech recognition. For example, if the EPD period
is too short, the speech recognition algorithm may rec-
ognize syllables as a meaningless series rather than a
complete sentence, resulting in a failure of speech rec-
ognition. Also, if the EPD period 425 is too long, the
speech recognition algorithm may not delimit a user’s
utterances by sentence correctly, which may retard the
output of the speech recognition result and thereby de-
grade usability.
[0059] It is possible to improve the accuracy of speech
recognition by setting the EPD period appropriately. If
the manufacturer of the electronic device 200 sets the
EPD period 425 collectively, it may be difficult to suit the
utterance patterns of an individual user. There may be
various methods for setting the EPD period 425 to adapt
to a user’s utterance patterns and improve the speech
recognition performance.
[0060] A description is made of a method for improving
accuracy of the detection of utterance end time by ad-
justing the EPD period 425 based on the pause period
435 during a user’s utterance. Time point P3 430 is an
end of the EPD period 425, as shown in FIG. 4.
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[0061] FIG. 5 is a block diagram illustrating a mecha-
nism for an electronic device to extract a pause period
during a user’s utterance and managing the pause period
in the form of a database according to an example of the
present disclosure.
[0062] Referring to FIG. 5, the electronic device 200
shown in FIG. 2 may receive a user’s utterance through
the microphone 510. The input speech may be processed
by the processor 500. The processor 120 shown in FIG.
1 may include the processor 500 shown in FIG. 5. The
input speech may also be processed by a separate audio
module. In the following description, it is assumed that
the processor 500 processes speeches.
[0063] The audio processing unit 501 may process the
user’s utterance input through the microphone 510. The
audio processing unit 501 may convert an analog speech
signal to a digital signal and perform a pre-processing
operation such as noise cancelling on the digital signal
to output the speech signal with the quality suitable for
speech recognition to a speech recognition system.
[0064] The audio processing unit 502 may determine
whether the magnitude of the speech signal is greater
than a predetermined level. The audio processing unit
502 may detect a start point and an end point of a mean-
ingful utterance according to the determination result.
[0065] The pause period management unit 506 may
measure the duration between the end point of the utter-
ance and the start point of the next utterance detected
by the speech processing unit 502, i.e., the pause period.
The pause period management unit 506 may designate
a period between a point when a voice of which the
strength is equal to or greater than a predetermined level
starts and a point when another voice of which the
strength is less than the predetermined level starts. The
pause period management unit 506 may map the meas-
ured pause period to the designated speech and manage
the mapping.
[0066] According to an example of the present disclo-
sure, the electronic device 200 may adjust the EPD pe-
riod to be suitable for speech recognition according to
the user’s utterance pattern. That is, the pause period
management unit 506 may use one of the pause period
values mapped to the respective voices as the EPD pe-
riod of the electronic device 200 (shown in FIG. 2).
[0067] The EPD event processing unit 503 may mon-
itor the speech input for the period during which the mag-
nitude of the speech is less than the predetermined level.
The EPD event processing unit 503 may detect an EPD
event concerning utterance completion upon the end of
a certain EPD period stored in the EPD period manage-
ment unit 507 and transfer the EPD event to the speech
recognition unit 504.
[0068] The EPD period management unit 507 may
manage the currently configured EPD period. The EPD
period may be set by the manufacturer of the electronic
device 200 at the manufacturing stage and may be ad-
justed by the user. According to an example of the
present disclosure, the EPD period management unit 507

may update the current EPD period to a specific pause
period set by the user.
[0069] The speech recognition unit 504 may compress
the input speech with a predetermined codec. The com-
pressed data may be transmitted to the speech recogni-
tion server 530 on the network 520 via a communication
interface. The speech recognition server 530 may be a
separate external device. According to an example, the
speech recognition server 530 may be a component of
the electronic device 200. The speech recognition unit
504 may receive a speech recognition result from the
speech recognition server 530 and deliver the speech
recognition result to the recognition result processing unit
505.
[0070] The speech recognition unit 504 may transmit
to the speech recognition server 530 a whole speech file
in real time and EPD period information separately. Ac-
cording to an example, the speech recognition unit 504
may transmit the input speech to the speech recognition
server 530 in adaptation to the EPD period.
[0071] The recognition result processing unit 505 may
arrange the speech recognition result per utterance
based on the speech recognition result and utterance
time information from the speech recognition unit 504
and manage the speech recognition results per session.
That is, one session may include the speech and speech
recognition result.
[0072] The grouping unit 508 may perform grouping
by combining the per-speech pause period information
managed by the pause period management unit 506 and
the sessions established by the recognition result
processing unit 505. That is, the grouping unit 508 may
include the pause period of the speech measured by the
speech processing unit 502 in the session having the
speech and speech recognition result. With reference to
the example shown in FIG. 4, the grouping unit 508 may
include the pause period 425 appearing after "Annyeong-
haseyo. Mannaseo bangapsimnida" in the session in-
cluding the speech and the speech recognition result.
Accordingly, a session may be managed in the form of
a data package including speech, a speech recognition
result, and a pause period following the speech.
[0073] The electronic device 200 may use the speech
recognition result for re-recognition of the speech. The
electronic device 200 may also use the per-speech pause
period when the EPD period management unit 507
changes the EPD period.
[0074] The speech recognition result and the pause
period included in the session may be shown on the dis-
play 540. The per-speech sessions established by the
grouping unit 508 are stored in the database (DB) 509 in
order to be used by the grouping unit 508 whenever nec-
essary. The DB 509 may be implemented outside the
electronic device 200 or in the memory of the electronic
device 200 for storing the per-speech sessions.
[0075] The input device 550 may receive a user’s ac-
tion such as a touch input, a hard key input, and a gesture
input. The user may check the speech recognition result
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displayed on the display 540 intuitively and split or merge
the sentences or words selectively. The user’s gesture
input for splitting or merging the sentences or words dis-
played on the display 540 may be an input for changing
the EPD period of the electronic device 200.
[0076] For example, if the user touches and drags to
merge two sentences or words recognized and displayed
separately by the electronic device 200, the EPD period
may be updated to the time period including the longest
one between the pause periods of the two sentences or
two words. If the user touches and drags to split into two
a sentence or a word recognized and displayed by the
electronic device 200, the EPD period may be updated
to one of the pause periods of the split sentences or
words. The input device 550 may split or merge the sen-
tences or words displayed on the display 540 using the
data received from the sensor module 560. For example,
it may be possible to use a temperature sensor, a gyro
sensor, an acceleration sensor, a fingerprint sensor, and
a proximity sensor.
[0077] According to an example of the present disclo-
sure, the electronic device 200 may map a speech rec-
ognition result to a pause period to establish a session
and manage the session in a database. A description is
made of the method for establishing a session.
[0078] According to various examples of the present
disclosure, the electronic device may include a micro-
phone, a display, a processor electrically connected to
the microphone and display, and a memory electrically
connected to the processor; the memory may store com-
mands, executable by the processor, to recognize
speech input through the microphone and change the
pause period between the time point when the speech
input ends and the time point when a next speech input
starts for a predetermined speech end detection period.
[0079] According to various examples of the present
disclosure, the commands may include a command, ex-
ecutable by the processor, to pack the utterance, the
speech recognition result, and the pause period and to
store the package.
[0080] According to various examples of the present
disclosure, the commands may include a command, ex-
ecutable by the processor, to determine, if speech is input
through the microphone after changing the pause period
for the predetermined speech end detection period,
whether the speech input ends based on the changed
speech end detection period.
[0081] According to various examples of the present
disclosure, the commands may include a command, ex-
ecutable by the processor, for the processor to commu-
nicate with an external electronic device to recognize the
speech.
[0082] According to various examples of the present
disclosure, the electronic device may further include an
input device implemented as a part of the display or sep-
arately; the commands may include a command, execut-
able by the processor, to control the display to display
the speech in the form of text as a series of words or

phrases separated by spaces therebetween and to re-
ceive a command, input by the user through the input
device, for changing the preconfigured speech end de-
tection period.
[0083] According to various examples of the present
disclosure, the commands may include a command, ex-
ecutable by the processor, to control the display to display
an indicator indicating that the utterance has ended in at
least one of the spaces along with text.
[0084] According to various examples of the present
disclosure, the user input may be an input for selecting
the series of words or phrases or spaces to split or merge
the words or phrases.
[0085] According to various examples of the present
disclosure, the commands may include a command, ex-
ecutable by the processor, to change, in the case of split-
ting the words or phrases, the pause period following at
least one of the split words or phrases for updating the
preconfigured speech end detection period.
[0086] According to various examples of the present
disclosure the commands may include a command, ex-
ecutable by the processor, to change, in the case of merg-
ing the words or phrases, the longest one of the pause
periods of the merged words or phrases for updating the
speech end detection period.
[0087] According to various examples of the present
disclosure, the electronic device may include a micro-
phone; a display; a user input unit implemented as a part
of the display or separately; a processor electrically con-
nected to the microphone, the display, and the user input
unit; and a memory electrically connected to the proces-
sor, wherein the memory may store commands, execut-
able by the processor, to receive a series of words or
phrases including spaces therebetween from the speak-
er through the microphone during a predetermined peri-
od, convert the speech into text by means of a speech
recognition processor, display the text with at least one
space placed at a wrong position on the display, and
receive a user input for adjusting the predetermined time
interval through the input unit.
[0088] According to various examples of the present
disclosure, the commands may include a command, ex-
ecutable by the processor, to receive another speech
through the microphone during the changed time interval
and convert the speech to text by means of the speech
recognition processor.
[0089] According to various examples of the present
disclosure, the commands may include a command, ex-
ecutable by the processor, to display at least one indica-
tor configured for use in changing the predetermined time
interval.
[0090] FIG. 6 is a flowchart illustrating a procedure of
generating a session comprised of an utterance, a
speech recognition result, and a pause period according
to an example of the present disclosure.
[0091] Referring to FIG. 6, according to various em-
bodiments of the present disclosure, the electronic de-
vice 200 may receive a user’s speech through the micro-
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phone 230 at operation 610. The electronic device 200
determines at operation 615 whether the strength of the
speech is equal to or greater than a predetermined level.
If the strength of the speech is less than the predeter-
mined level, the electronic device 200 may continue re-
ceiving speech, but otherwise, if the strength of the
speech is equal to or greater than the predetermined lev-
el, the electronic device 200 determines that the user’s
utterance has started at operation 620.
[0092] According to various embodiments of the
present disclosure, the electronic device 200 may con-
tinue monitoring for the strength of the speech after de-
tecting the start of the user’s utterance at operation 625.
During the monitoring, the strength of the speech input
may become less than the predetermined level. If the
strength of the speech is less than the predetermined
level, the electronic device 200 determines at operation
630 that the user’s utterance has ended.
[0093] According to various embodiments of the
present disclosure, if no speech is detected before the
expiry of the EPD period, the electronic device 200 may
determine at operation 625 whether the strength of the
speech is less than the predetermined level. If the
strength of the speech input is less than the predeter-
mined level, the electronic device 200 may determine at
operation 630 that the utterance has ended. Otherwise,
if the strength of the speech input is equal to or greater
than the predetermined level at operation 625, the elec-
tronic device 200 continues monitoring until the strength
of the speech becomes less than the predetermined lev-
el. If the strength of the speech becomes less than the
predetermined level, the electronic device may deter-
mine at operation 630 that the utterance has ended.
[0094] As described with reference to FIG. 4, if the elec-
tronic device 300 determines that the user’s utterance
has ended right after the strength of the speech becomes
less than the predetermined level, this may cause a prob-
lem. According to various embodiments, the electronic
device 200 may determine at operation 635 whether a
predetermined time period elapses without further
speech input after the suspension of the user’s utterance.
That is, the electronic device 200 determines whether no
speech is input during a predetermined EPD period. If
no speech input is detected during the EPD period, the
electronic device 200 may determine at operation 640
that the user’s utterance has been completed.
[0095] According to various embodiments of the
present disclosure, the electronic device 200 continues
monitoring to determine at operation 650 whether a new
speech input is detected. If a new speech input is detect-
ed, the electronic device 200 may calculate the pause
period between the user’s utterances at operation 655.
That is, the electronic device 200 may determine the
pause period between the end time of speech input and
the start time of the next speech input.
[0096] According to various examples of the present
disclosure, the electronic device 200 may generate at
operation 660 a session comprised of the input utterance,

the speech recognition result, and the calculated pause
period. In detail, the electronic device 200 may store the
information on the time when the speech recognition re-
sult is output along with the speech recognition result. In
this way, the electronic device 200 may manage the
speech recognition result output time and pause period
per speech. The electronic device 200 may add the ses-
sions to the database (DB) at operation 665.
[0097] In this way, the electronic device 200 may store
the speech recognition results and per-speech pause pe-
riods. The stored data may be displayed on the screen,
and the EPD period of the electronic device 200 may be
updated to the pause period in response to a user input.
As the preconfigured EPD period is updated to the pause
period in association with the user’s utterance, the elec-
tronic device 200 may perform speech recognition with
the EPD period adapted to the utterance pattern of the
user.
[0098] Although the electronic device 200 may update
the EPD period to the pause period in association with
the user’s utterance as described above, it may also be
possible for the electronic device 200 to select one of the
preconfigured EPD periods and the pause period detect-
ed during the user’s utterance. For example, if a differ-
ence between the pause period extracted during the us-
er’s utterance and an average EPD period is equal to or
longer than a predetermined value, the electronic device
200 may maintain the preconfigured EPD period. The
average EPD period may be a time period preconfigured
by the manufacturer based on the pause period data ac-
quired from nonspecific collected utterance data.
[0099] By using an EPD period adapted to the user’s
utterance pattern, it may be possible for the electronic
device 200 to reduce the possibility of misrecognition
caused by a too short EPD period, i.e., failure of recog-
nizing a complete sentence and output of incomplete
words. Also, by using an EPD period adapted to the us-
er’s utterance pattern, it may be possible to overcome
the problems caused by a too long EPD period, i.e., un-
clear utterance units and a recognition result output delay
that causes a degradation of usability.
[0100] FIG. 7 is a diagram for explaining an operation
for reducing misrecognition by adjusting the EPD period
according to an example of the present disclosure.
[0101] Referring to FIG. 7, FIG. 7 shows a speech rec-
ognition result output by the electronic device 200 upon
receipt of the user’s utterance of "Samsung Electronics
has attained major achievements". Part (a) of FIG. 7 is
the case where the EPD period is relatively short, e.g.,
0.5 seconds. The electronic device 200 does not detect
correctly the time point when the speech has been com-
pleted and converts the spoken words 710 constituting
the speech to text; the text being displayed on the display
540.
[0102] Part (b) of FIG. 7 is the case where the EPD
period is adjusted to adapt to the user’s utterance pattern
for speech recognition. For example, the EPD period may
be 2 seconds. With the extended EPD period, the elec-
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tronic device 200 may accurately detect the time point
when the utterance was completed and convert the rec-
ognition result to a complete sentence 720 as displayed
on the display 540. The electronic device 200 is capable
of recognizing a complete sentence at one time so as to
improve the speech recognition rate using an algorithm
such as a connected words recognition algorithm.
[0103] Descriptions are made of the methods for
changing the EPD period of the electronic device 200 for
the pause period in such a way that the user selects a
sentence or words displayed on the display 540, splits
the sentence, or merges the words.
[0104] FIG. 8 is a diagram illustrating screen displays
of an electronic device for explaining an operation of split-
ting a sentence displayed on the screen to adjust the
EPD period according to an example of the present dis-
closure.
[0105] Referring to part (a) of FIG. 8, the electronic
device 200 may recognize the speech and convert the
speech into text, which may be displayed on the display
540. The electronic device 200 may recognize the two
utterances "Annyeonghaseyo" 810 and "Mannaseo ban-
gapsimnida" 820 and display the recognition result as
one sentence. The electronic device 200 may also dis-
play the pause period of the speech along with the text.
For example, the number "300" 825 following "Mannaseo
bangapsimnida" 820 may indicate the length of the pause
period. The electronic device 200 may display the pause
period of 300 ms without a unit, i.e., "300" 825. The elec-
tronic device 200 may display a series of words or phras-
es including spaces therebetween. The spaces may in-
clude the above-described pause period and the spaces
occurring when converting the speech to text.
[0106] If the EPD period of the electronic device 200
is longer than the pause period between the two utter-
ances "Annyeonghaseyo" 810 and "Mannaseo bangap-
simnida" 820, the electronic device 200 may recognize
the two speeches as one sentence. Accordingly, the user
may set the EPD period to the pause period following the
utterance "Annyeonghaseyo" 810.
[0107] For example, the user may select "Annyeong-
haseyo" 810. Although the selection can be made in a
way of a typical touch input, it may also be possible to
make a selection using a physical key or a separate sen-
sor. For example, the user may select "Annyeongha-
seyo" 810 by touching the space 815 between "An-
nyeonghaseyo" and "Mannaseo bangapsimnida".
[0108] The electronic device 200 may generate to the
database a session comprised of the speech, the speech
recognition result, and the pause period. If the user se-
lects a sentence as described above, the electronic de-
vice 200 may retrieve speech data similar to or identical
with the utterance "Annyeonghaseyo" from the database
and set the EPD period of the electronic device 200 to
the pause period associated with the retrieved speech
data.
[0109] The electronic device 200 may display the sen-
tences separately along with the operation of changing

the EPD period.
[0110] Part (b) of FIG. 8 shows a screen display in
which the sentences are displayed separately according
to the user’s selection. The electronic device 200 may
display "Annyeonghaseyo" 830 and "Mannaseo bangap-
simnida" 840 as separate sentences. The electronic de-
vice 200 may also display the pause periods of "100" 835
following "Annyeonghaseyo" and the pause period "300"
845 following "Mannaseo bangapsimnida" 840. The elec-
tronic device 200 may delete the session concerning "An-
nyeonghaseyo Mannaseo bangapsimnida" and manage
the sessions of "Annyeonghaseyo" 830 and "Mannaseo
bangapsimnida" 840 separately.
[0111] However, the speech data management is not
limited thereby and may be performed in such a way of
generating to the database sessions associated with "An-
nyeonghaseyo" 830 and "Mannaseo bangapsimnida"
840 while maintaining in the database the session asso-
ciated with "Annyeonghaseyo Mannaseo bangapsimni-
da".
[0112] FIG. 9 is a diagram illustrating screen displays
of an electronic device for explaining an operation of split-
ting a sentence displayed on the screen to adjust the
EPD period according to another example of the present
disclosure.
[0113] Referring to part (a) of FIG. 9, the electronic
device 200 may recognize speech and convert the
speech into text, the text being displayed on the display
540. The electronic device 200 may recognize two utter-
ances "Annyeonghaseyo" 910 and "Mannaseo bangap-
simnida" 920 as one sentence and display the sentence.
The electronic device 200 may display a pause period of
the speech along with the sentence. If the EPD period of
the electronic device is longer than the pause period be-
tween the utterances "Annyeonghaseyo" 910 and "Man-
naseo bangapsimnida" 920, the electronic device recog-
nizes the two utterances as one sentence. In this case,
the user may set the EPD period of the electronic device
200 to the pause period to improve the speech recogni-
tion rate.
[0114] For example, the user may split the sentence
with a drag gesture as denoted by reference number 915
to change the EPD period of the electronic device. In
detail, the user may make a multi-touch with two contact
points on "Annyeonghaseyo" 910 and "Mannaseo ban-
gapsimnida" 920 and drag the texts in opposite directions
simultaneously as denoted by reference number 915.
[0115] If the speech is recognized, the electronic de-
vice may generate to the database a session comprised
of the speech, the speech recognition result, and the
pause period. If the user splits the sentence as described
above, the electronic device 200 may update the EPD
period with the pause period following "Annyeongha-
seyo" 910.
[0116] In detail, the pause period between the two ut-
terances "Annyeonghaseyo" 910 and "Mannaseo ban-
gapsimnida" 920 may be shorter than the EPD period of
the electronic device 200. In this case, the electronic de-
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vice 200 may recognize the two utterances as one sen-
tence. If the user splits the sentence with a split gesture,
the pause period between "Annyeonghaseyo" 910 and
"Mannaseo bangapsimnida" 920 may be configured as
the EPD period of the electronic device so as to adapt
the speech recognition condition to the user’s utterance
pattern.
[0117] For this purpose, the electronic device may re-
trieve speech data similar to or identical with "Annyeong-
haseyo" 910 from the database and update the EPD pe-
riod of the electronic device 200 to the pause period as-
sociated with the retrieved speech data.
[0118] The electronic device 200 may display the sen-
tence in the state of being split on the display 540 as
shown in part (b) of FIG. 9 along with the update of the
EPD period. Since the process of splitting the sentence
and generating sessions is identical with that described
with reference to part (b) of FIG.8, a detailed description
thereof is omitted herein. As shown in part (b) of FIG. 9,
the electronic device 200 may display "Annyeongha-
seyo" 930 and "Mannaseo bangapsimnida" 940 as sep-
arate sentences.
[0119] FIG. 10 is a diagram illustrating screen displays
of an electronic device for explaining an operation of pre-
senting split points automatically in a sentence displayed
on the display according to an example of the present
disclosure.
[0120] Referring to part (a) of FIG. 10, the electronic
device may recognize speech, convert the speech into
text, and display the text on the display 540. For example,
the electronic device 200 may recognize speech "Seoul-
yeok? Eum gheogin saram wanjun manteonde greoji
malgo woori Gangnameseo boja eung?" (which may be
translated as "Seoul Station? Well, it’s way too crowded
over there. Instead, let’s meet at Gangnam. O.K.?") and
display the corresponding text "Seoul-yeok eun gheogi
saram wanjun mantae greoji malgo woori Gangnameseo
boja eung?" as denoted by reference number 1110.
[0121] The real utterance and the recognized sentence
may not be complete because the electronic device 200
performs speech recognition over a long interval. In this
case, the user may split the sentence into a sequence of
chunks to change the EPD period of the electronic device
200 and, in this case, the electronic device 200 may au-
tomatically present candidate split positions in the sen-
tence. Although the utterance has been recognized as
one sentence, the electronic device 200 may check the
pause periods between the phrases or words constituting
the sentence. Accordingly, the electronic device 200 may
show some short pause periods between the phrases or
words as the candidate split positions.
[0122] For example, the electronic device 200 may de-
tect a short pause period between the utterances "Seoul-
yeok" and "Geogin". Likewise, the electronic device may
detect a short pause period between the utterances "eum
gheogin" and "saram wanjun mantae". In this case, the
electronic device 200 may present the candidate split
positions when the user marks a check box 1115.

[0123] The user may select a phrase or word separated
by the candidate split positions to change the EPD period
of the electronic device. For example, if the user selects
a phrase, the EPD period of the electronic device 200
may be set to the pause period of the selected phrase.
The user may also select all of the phrases or words by
drawing a closed curve surrounding the sentence with a
touch and drag gesture or using a predetermined phys-
ical key. However, the selection operation is not limited
to the aforementioned actions. If the user selects the
whole sentence, the electronic device may set its EPD
period to the shortest one of the pause periods between
the phrases or words.
[0124] The electronic device 200 may display the
phrases or words selected by the user on the display 540
as shown in part (b) of FIG. 10. By changing the EPD
period as above, the electronic device 200 is capable of
performing speech recognition with the updated EPD pe-
riod so as to improve the accuracy of the speech recog-
nition.
[0125] Part (b) of FIG. 10 shows a screen display of
the speech recognition result performed with the
changed EPD period. The electronic device 200 may
separately display a series of phrases or words "Seoul-
yeok? Eum" 1120, "gheogin saram wanjun manteonde"
1121, "greoji malgo woori" 1122, "Gangnameseo boja"
1123, and "eung?" 1124 constituting the sentence.
[0126] Since the process of splitting the sentence and
generating sessions is identical with that described with
reference to part (b) of FIG. 8, a detailed description
thereof is omitted herein.
[0127] FIG. 11 is a diagram illustrating screen displays
of an electronic device for explaining an operation of
changing the EPD period by merging the sentences dis-
played on the display into one sentence according to an
example of the present disclosure.
[0128] Referring to part (a) of FIG. 11, the electronic
device 200 may recognize speech, convert the speech
to text, and display the text on the display 540. The elec-
tronic device 200 may recognize the utterances as two
sentences of "Annyeonghaseyo" 1110 and "Mannaseo
bangapsimnida" 1120 and may display the sentences
separately. The electronic device 200 may display the
text phrases with the corresponding pause periods of the
displayed speech. If the EPD period of the electronic de-
vice 200 is shorter than the pause period between the
utterances "Annyeonghaseyo" 1110 and "Mannaseo
bangapsimnida" 1120, the electronic device 200 recog-
nizes the utterances as two sentences. Although the two
sentences are separated from each other, they may be
handled as one sentence. Accordingly, the user may set
the EPD period of the electronic device 200 to the pause
period following the latter one of the two sentences to
adapt the speech recognition function to the personal
utterance characteristic.
[0129] For example, the utterance ""Mannaseo
bangapsimnida" 1120 may have two pause periods. If
the user’s utterance has ended right after "Mannaseo
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bangapsimnida" 1120, the pause period of "Mannaseo
bangapsimnida" 1120 may be equal to the EPD period
of the electronic device 200. If another utterance follows
the utterance "Mannaseo bangapsimnida" 1120, the pe-
riod between the two utterances may become the pause
period of "Mannaseo bangapsimnida" 1120.
[0130] The user may make a gesture input to select
and merge the two sentences so as to change the EPD
period of the electronic device. In order to merge the two
sentences, it may be possible to make a gesture of se-
lecting one of the sentences and dragging the selected
sentence onto the other sentence or selecting the two
sentences simultaneously and dragging them close to
each other so as to be overlapped.
[0131] Once the speech has been recognized as
above, the electronic device 200 may generate to the
database a session comprised of the speech, the speech
recognition result, and the pause period. If the user merg-
es the two sentences as above, the electronic device 200
may retrieve speech data similar to or identical with the
utterance "Mannaseo bangapsimnida" 1120 and may set
the EPD period of the electronic device 200to the corre-
sponding pause period.
[0132] The electronic device 200 may also set the EPD
period of the electronic device 200 to the longest one
between the pause periods of the two utterances "An-
nyeonghaseyo" 1110 and "Mannaseo bangapsimnida"
1120.
[0133] The electronic device 200 may display the
emerged sentence on the display 540 along with the op-
eration of changing the EPD period.
[0134] Part (b) of FIG. 11 shows an operation of merg-
ing two sentences according to the user’s gesture input.
The electronic device 200 may merge the two sentences
"Annyeonghaseyo" 1110 and "Mannaseo bangapsimni-
da" 1120 into one sentence "Annyeonghaseyo Manna-
seo bangapsimnida" 1130 in response to the user’s ges-
ture input. The electronic device 200 may delete from the
database the sessions related to the sentences "An-
nyeonghaseyo" 1110 and "Mannaseo bangapsimnida"
1120 and add a session to the database for management
related to the merged sentence "Annyeonghaseyo Man-
naseo bangapsimnida" 1130.
[0135] However, the present disclosure is not limited
thereto, and it may be possible to add to the database
the session related to the merged sentence "Annyeong-
haseyo Mannaseo bangapsimnida" 1130 while maintain-
ing in the database the two sentences "Annyeongha-
seyo" 1110 and "Mannaseo bangapsimnida" 1120.
[0136] FIG. 12 is a diagram illustrating screen displays
of an electronic device for explaining an operation of
changing the EPD period by selecting or merging the
sentences displayed on the display according to an ex-
ample of the present disclosure.
[0137] Referring to part (a) of FIG. 12, the electronic
device may recognize speech, convert the speech to text,
and display the text on the display 540. The electronic
device 200 may recognize the speech "eung naeil bone-

ungei joah geuttaen goanchanah yitta jeonwhahae"
(which may be translatable as "O.K. Meeting tomorrow
is fine. It’s good then. Call me later") as a series of phrases
"eum nya" 1210, "il bonungei joah" 1211, "geu ttaen
goanchanah" 1212, and "yitta jeonwhahae" 1213 and
may display the respective phrases. The electronic de-
vice 200 may display the text phrases with the corre-
sponding pause periods.
[0138] Because the EPD period of the electronic de-
vice 200 is shorter than each of the pause periods be-
tween the phrases 1210 to 1213, the electronic device
200 may recognize a sentence as a series of phrases.
In this case, the speech recognition accuracy may be low
because one sentence is split into short phrases. Thus,
the user may adjust the EPD period in order for the elec-
tronic device to recognize the phrases as one sentence.
[0139] Referring to part (a) of FIG. 12, the user may
select the phrases "eum nya" 1210 to "geu ttaen goan-
chanah" 1212. Such a selection can be made in various
ways. For example, it may be possible to select the phras-
es "eum nya" 1210 to "geu ttaen goanchanah" 1212 one
by one and then mark a check box 1215 for completing
the selection.
[0140] It may also be possible for the user to draw a
closed curve surrounding the phrases "eum nya" 1210
to "geu ttaen goanchanah" 1212 with a touch and drag
gesture to select the phrases. However, the phrase se-
lection method is not limited thereby.
[0141] The electronic device 200 may perform speech
recognition once again on the selected phrases to im-
prove the speech recognition accuracy. In this case, it is
possible to use a connected words recognition function
with the successive phrases so as to improve the speech
recognition accuracy.
[0142] Referring to part (b) of FIG. 12, the electronic
device 200 may display the selected phrases as one sen-
tence. For example, the electronic device 200 may dis-
play the text "eum nya il bonungei joah geuttaen goan-
chanah" 1220 on the display 540. Then the electronic
device 200 may perform speech recognition on the
merged utterance using the connection word recognition
function with the successive phrases. With reference to
part (c) of FIG. 12, the electronic device 200 may display
the speech recognition result with the enhanced accura-
cy on the display 540.
[0143] Once the speech has been recognized as
above, the electronic device 200 may generate to the
database a session comprised of the speech, the speech
recognition result, and the pause period. If the user merg-
es a plurality of phrases as above, the electronic device
200 may set the EPD period to the pause period following
the last one of the phrases merged into the sentence.
For example, the electronic device 200 may retrieve the
speech data most similar to or identical with the speech
recognition result from the database and update its EPD
period to the corresponding pause period. The electronic
device 200 may also set its EPD period to the longest
one of the pause periods of the phrases merged into the
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sentence.
[0144] The electronic device 200 may display the
merged sentence on the display 540 along with the op-
eration of changing the EPD period.
[0145] Part (c) of FIG. 12 shows an example of dis-
playing a sentence acquired by correcting the merged
sentence according to the user input. The electronic de-
vice 200 may merge the phrases "eum nya" 1210, "il bo-
nungei joah" 1211, "geu ttaen goanchanah" 1212, and
"yitta jeonwhahae" 1213 into a sentence "eung naeil
boneungei joah geuttaen goanchanah yitta jeonwhahae"
1230. The electronic device 200 may delete from the da-
tabase the sessions concerning the phrases "eum nya"
1210, "il bonungei joah" 1211, "geu ttaen goanchanah"
1212, and "yitta jeonwhahae" 1213 and add to the data-
base the session concerning the sentence "eung naeil
boneungei joah geuttaen gwenchanah yitta jeonwhahae"
1230.
[0146] However, the speech data management is not
limited thereby, and it may be performed in such a way
of generating to the database a session associated with
the sentence "eung naeil boneungei joah geuttaen gwen-
chanah yitta jeonwhahae" 1230 while maintaining the
sessions associated with the phrases "eum nya" 1210,
"il bonungei joah" 1211, "geu ttaen goanchanah" 1212,
and "yitta jeonwhahae" 1213.
[0147] FIG. 13 is a diagram illustrating screen displays
of an electronic device for explaining an operation of rec-
ommending candidate phrases on the display according
to an example of the present disclosure.
[0148] Referring to part (a) of FIG. 13, the electronic
device 200 may recognize speech, convert the speech
to text, and display the text on the display 540. The elec-
tronic device 200 may recognize the utterance "eung
naeil boneungei joah geuttaen gwenchanah yitta
jeonwhahae" as a series of phrases "eum nya" 1310, "il
bonungei joah" 1311, "geu ttaen goanchanah" 1312, and
"yitta jeonwhahae" 1313 and may display the respective
phrases. The electronic device 200 may display the text
phrases with the corresponding pause periods.
[0149] Because the EPD period of the electronic de-
vice 200 is shorter than each of the pause periods be-
tween the phrases 1310 to 1313, the electronic device
200 may recognize a sentence as a series of phrases.
In this case, the speech recognition accuracy may be low
because one sentence is split into short phrases. Thus,
the user may adjust the EPD period in order for the elec-
tronic device to recognize the phrases as one sentence.
[0150] For example, the user may change the EPD pe-
riod of the electronic device 200 by selecting the phrases
that the user wants to be recognized as one sentence.
In detail, the user may select the phrase "eum nya" 1310
as denoted by reference number 1316 as shown in part
(a) of FIG. 13. Such a selection can be made in various
ways. The user may select intended phrases using a
touch gesture or a physical key. However, the phrase
selection method is not limited thereby.
[0151] The electronic device 200 may perform speech

recognition again on the utterances corresponding to the
selected phrases to recognize a complete sentence, re-
sulting in improvement of speech recognition accuracy.
In the case of performing speech recognition again, it
may be possible to improve the speech recognition ac-
curacy using the connected words recognition function
with the successive phrases.
[0152] Referring to part (b) of FIG. 13, the electronic
device 200 may display the phrases selected by the user.
Then the electronic device 200 may perform speech rec-
ognition on the selected phrases using the connected
words recognition function with the successive phrases.
[0153] The electronic device 200 may recommend a
candidate sentence corresponding to the result of merg-
ing the selected phrases. For example, the electronic de-
vice 200 may present "eum nya il bonungei joah" 1320
predicted as a most likely sentence of the successive
"eum nya" 1310 and "il bonungei joah" 1311 on the dis-
play 540. With reference to part (c) of FIG. 13, the elec-
tronic device 200 may display the speech recognition re-
sult with the enhanced accuracy achieved through re-
recognition.
[0154] Once the speech has been recognized as
above, the electronic device 200 may generate to the
database a session comprised of the speech, the speech
recognition result, and the pause period. If the user merg-
es a plurality of phrases as described above, the elec-
tronic device 200 may set its EPD period to the pause
period following the last one of the phrases merged into
the sentence. For example, the electronic device 200
may retrieve from the database the speech data most
similar to or identical with the speech recognition result
"il bonungei joah" 1311 and set its EPD period to the
pause period corresponding to the retrieved speech data.
The electronic device 200 may also set its EPD period
to the longest one of the pause periods of the merged
phrases.
[0155] The electronic device 200 may display the sen-
tence acquired by merging the phrases on the display
540 along with the operation changing the EPD period.
[0156] Part (c) of FIG. 13 shows a case in which the
user corrects the sentence acquired by merging the
phrases. The electronic device 200 may display the sen-
tence "eung naeil boneungei joah" 1330 corrected by the
user as a result of merging the phrases "eum nya" 1310
and "il bonungei joah" 1311.
[0157] Since the process of splitting a sentence and
generating a session associated with the sentence is
identical with that described with reference to part (b) of
FIG. 8, a detailed description thereof is omitted herein.
[0158] FIG. 14 is a diagram illustrating screen displays
of an electronic device for explaining an operation of
merging English phrases into a sentence and displaying
the merged sentence according to an example of the
present disclosure.
[0159] Referring to part (a) of FIG. 14, the electronic
device 200 may recognize English speech, convert the
speech to text, and display the text on the display 540.
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The electronic device may receive the utterance "with
the holidays I like to make you know sweet-treats and
bake?, recognize the utterance as two phrases "with the
holidays I like to" 1410 and "make you know sweet-treats
and bake" 1420, and display the phrases separately. The
electronic device 200 may display the phrases along with
corresponding pause periods.
[0160] If the EPD period of the electronic device 200
is shorter than a pause period detected in an utterance,
the electronic device 200 may recognize the utterance
as two phrases. In this case, a sentence may be split into
short phrases; thus, the speech recognition accuracy de-
creases.
[0161] For example, the user may change the EPD pe-
riod of the electronic device 200 by selecting the phrases
that the user wants to be recognized as one sentence.
As shown in part (a) of FIG. 14, the user may select the
phrases "with the holidays I like to" (1410) and "make
you know sweet-treats and bake" 1420. Such a selection
can be made in various ways. The user may select the
phrases one by one and mark a check box 1415 for com-
pleting the selection. The user may also select the phras-
es by drawing a closed curve surrounding the phrases
"with the holidays I like to" 1410 and "make you know
sweet-treats and bake" 1420. However, the phrase se-
lection method is not limited thereto.
[0162] The electronic device 200 may perform speech
recognition again on the utterance corresponding to the
selected phrases to improve the speech recognition ac-
curacy. In this case, it may be possible to improve the
accuracy of speech recognition by using a connected
words recognition function with the successive phrases.
With reference to part (b) of FIG. 14, the electronic device
200 may display the speech recognition result with en-
hanced accuracy on the display 540.
[0163] Once the speech has been recognized as
above, the electronic device 200 may generate to the
database a session comprised of the speech, the speech
recognition result, and the pause period. If the user merg-
es a plurality of phrases as above, the electronic device
200 may set the EPD period to the pause period following
the last one of the phrases merged into the sentence.
For example, the electronic device 200 may retrieve the
speech data most similar to or identical with the speech
recognition result "make you know sweet-treats and
bake" 1420 from the database and update its EPD period
to the corresponding pause period. The electronic device
200 may also set its EPD period to the longest one of the
pause periods of the phrases constituting the sentence.
[0164] The electronic device 200 may display the
merged sentence on the display 540 along with the op-
eration of changing the EPD period.
[0165] Part (b) of FIG. 14 is an example of displaying
the sentence formed by merging the phrases selected
by the user. The electronic device 200 may display the
phrases "with the holidays I like to" 1410 and "make you
know sweet-treats and bake" 1420 in the form of a sen-
tence of "with the holidays I like to make you know sweet-

treats and bake" 1430 according to the user’s manipula-
tion. The electronic device 200 may delete from the da-
tabase the sessions concerning the phrases "with the
holidays I like to" 1410 and "make you know sweet-treats
and bake" 1420 and add to the database the session
concerning the sentence "with the holidays I like to make
you know sweet-treats and bake" 1430.
[0166] However, the speech recognition operation is
not limited thereto and may be performed in such a way
of adding to the database the session concerning the
sentence "with the holidays I like to make you know
sweet-treats and bake" 1430 while maintaining the ses-
sions concerning the phrases "with the holidays I like to"
1410 and "make you know sweet-treats and bake" 1420.
[0167] As described above, the speech end time de-
tection method of the present disclosure is capable of
allowing the user to adjust the EPD period while checking
the speech recognition result intuitively.
[0168] FIG. 15 is a diagram illustrating screen displays
of an electronic device for explaining an operation of split-
ting a sentence into phrases and merging phrases into
a sentence according to an example of the present dis-
closure.
[0169] The electronic device 200 may include a plural-
ity of displays. For example, the electronic device 200
may include a first display 1501 and a second display
1502. However, the number of displays of the electronic
device is not limited thereto.
[0170] Part (a) of FIG. 15 shows an example of splitting
a sentence.
[0171] Referring to part (a) of FIG. 15, the electronic
device 200 recognizes speech, converts the speech to
text, and displays the text on the first display 1501. The
electronic device 200 may recognize a series of input
utterances "Annyeonghaseyo" 1511 and "Mannaseo
bangapsimnida" 1512 as one sentence "Annyeongha-
seyo Mannaseo bangapsimnida" 1512 and may display
the sentence. The electronic device 200 may display the
pause period of the utterance along with the text. The
electronic device 200 may recognize the two sentences
as one sentence because the EPD period of the elec-
tronic device 200 is longer than the pause period between
"Annyeonghaseyo" 1511 and "Mannaseo bangapsimni-
da" 1512. In this case, the electronic device 200 may set
its EPD period to the pause period following "Annyeong-
haseyo" 1511 to improve the speech recognition rate.
[0172] For this purpose, with reference to part (a) of
FIG. 15, the user may select the phrase "Annyeongha-
seyo" 1511. It is typical to make a selection input with a
touch gesture, but the user may use a physical key or a
separate sensor. The user may select the space 1515
between the phrases "Annyeonghaseyo" 1511 and
"Mannaseo bangapsimnida" 1512
[0173] Once it has recognized the speech, the elec-
tronic device 200 may generate to the database a session
comprised of the speech, the speech recognition result,
and the pause period. If the user selects a phrase as
above, the electronic device 200 may retrieve the speech
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data most similar to or identical with the selected phrase
"Annyeonghaseyo" 1511 from the data base and set its
EPD period to the pause period concerning the retrieved
speech data.
[0174] The electronic device 200 may display the
phrases separately on the display 1502 along with the
operation of changing the EPD period. For example, the
electronic device 200 may display the phrases "An-
nyeonghaseyo" 1520 and "Mannaseo bangapsimnida"
1521 on the second display 1502 in response to the us-
er’s selection input made as above.
[0175] The electronic device 200 may delete from the
database the session concerning the sentence "An-
nyeonghaseyo Mannaseo bangapsimnida" 1510 and
manage separately in the database the sessions con-
cerning the phrases "Annyeonghaseyo" 1520 and "Man-
naseo bangapsimnida" 1521. However, the speech data
management is not limited thereby and may be per-
formed in such a way of adding the sessions concerning
the phrases "Annyeonghaseyo" 1520 and "Mannaseo
bangapsimnida" 1521 while maintaining the session con-
cerning the sentence "Annyeonghaseyo Mannaseo ban-
gapsimnida" 1510.
[0176] Part (b) of FIG. 15 shows an example of splitting
a sentence.
[0177] Referring to part (b) of FIG. 15, the electronic
device may recognize speech, convert the speech to text,
and display the text on the first display 1501. The elec-
tronic device 200 may recognize the speech "eung naeil
boneungei joah geuttaen gwenchanah yitta jeonwhahae"
as a series of phrases "eum nya" 1530, "il bonungei joah"
1531, "geu ttaen goanchanah" 1532, and "yitta jeonwha-
hae" 1533 and may display the phrases separately.
[0178] The electronic device 200 may recognize the
speech as a plurality of phrases because its EPD period
is shorter than each of the pause periods between the
phrases 1530 and 1533. In this case, one sentence may
be split into short parts, which will reduce the speech
recognition accuracy. Thus it may be necessary for the
user to merge some phrases to adjust the EPD period
such that the electronic device 200 recognizes the
merged phrases as one sentence.
[0179] For example, the user may change the EPD pe-
riod by selecting and merging some phrases that the user
wants to be recognized as one sentence. As shown in
part (a) of FIG. 15, the user may select the phrases "eum
nya" 1530, "il bonungei joah" 1531, and "geu ttaen goan-
chanah" 1532. Such a selection may be made in various
ways. It may be possible to select the phrases 1530 to
1533 one by one and mark a check box 1535 for com-
pleting the selection.
[0180] The user may select the phrases "eum nya"
1530, "il bonungei joah" 1531, and "geu ttaen goan-
chanah" 1532 by drawing a closed curve surrounding the
corresponding phrases (as shown by the dashed circular
line in part (b) of FIG. 15). However, the selection oper-
ation is not limited thereby.
[0181] The electronic device 200 may perform speech

recognition on the utterance corresponding to the select-
ed phrases to improve the speech recognition accuracy.
In this case, it may be possible to improve the speech
recognition accuracy using the connected words recog-
nition function with the successive phrases.
[0182] The electronic device 200 may perform speech
recognition again on the phrases selected by the user
and display the speech recognition result as one sen-
tence on the second display 1502. For example, the elec-
tronic device 200 may display the sentence "eung naeil
boneungei joah geuttaen gwenchanah" 1540 on the sec-
ond display.
[0183] Once it has recognized the speech as above,
the electronic device 200 may generate to the database
a session comprised of the speech, the speech recogni-
tion result, and the pause period. If the user merges a
plurality of phrases as above, the electronic device 200
may set the EPD period to the pause period following the
last one of the phrases merged into the sentence. For
example, the electronic device 200 may retrieve the
speech data most similar to or identical with the speech
recognition result "geu ttaen goanchanah" 1532 from the
database and set its EPD period to the pause period cor-
responding to the retrieved speech data. The electronic
device 200 may also set its EPD period to the longest
one of the pause periods of the phrases merged into the
sentence.
[0184] The electronic device 200 may delete from the
database the sessions concerning the phrases "eum
nya" 1530, "il bonungei joah" 1531, "geu ttaen goan-
chanah" 1532, and "yitta jeonwhahae" 1533 and add to
the database a session concerning the sentence "eung
naeil boneungei joah geuttaen gwenchanah" 1540.
[0185] However, the speech data management is not
limited thereby and may be performed in such a way of
adding to the database the session concerning the sen-
tence "eung naeil boneungei joah geuttaen gwen-
chanah" 1540 while maintaining the sessions concerning
the phrases "eum nya" 1530, "il bonungei joah" 1531,
"geu ttaen goanchanah" 1532, and "yitta jeonwhahae"
1533.
[0186] As described above, the speech end time de-
tection method of the present disclosure is capable of
allowing the user to adjust the EPD period while checking
the speech recognition intuitively.
[0187] FIG. 16 is a flowchart illustrating a speech rec-
ognition method of an electronic device according to an
example of the present disclosure.
[0188] Referring to FIG. 16, the electronic device 200
may display a speech recognition result at operation
1610. The speech recognition result may be displayed
in the form of a series of characters, numbers, and/or
special characters or a complete sentence comprised
thereof. The following description is made under the as-
sumption that at least one sentence (phrase) is dis-
played.
[0189] The electronic device 200 detects a user input
made to the sentence at operation 1615. The user input
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may be a command to select phrases and merge the
selected phrases or a command to select a sentence and
split the selected sentence into phrases. The user input
may be made with a touch gesture on a touchscreen of
the display unit 540 or by means of a physical key, without
limitation thereby.
[0190] The electronic device may retrieve the session
including the selected phrase from the DB 509 at oper-
ation 1620. Operations 1625 to 1635, 1640, and 1645
may be performed in parallel or in series. In the following
description, it is assumed that the operations are per-
formed in parallel.
[0191] The electronic device 200 may extract the
pause periods of the respective phrases included in the
retrieved session at operation 1625. The electronic de-
vice 200 may select the longest or shortest one of the
pause periods at operation 1630. For example, if the user
input is made for selecting phrases and merging the se-
lected phrases at operation 1615, the electronic device
200 may select the longest one of the extracted pause
periods. Otherwise, if the user input is made for selecting
a sentence and splitting the sentence into phrases at
operation 1615, the electronic device may select the
shortest one of the extracted pause periods. However,
the pause period selection operation is not limited there-
by.
[0192] The electronic device 200 may set the EPD pe-
riod to the selected pause period at operation 1635.
[0193] The electronic device 200 may extract per-
phrase speeches from the retrieved session at operation
1640. The electronic device 200 may merge the extracted
speeches into one speech or split the extracted speech
into plural speeches at operation 1645. For example, if
the user input is made for selecting phrases and merging
the selected phrases at operation 1615, the electronic
device may merge the extracted speeches into one
speech. Otherwise, if the user input is made for selecting
a sentence and splitting the sentence into phrases at
operation 1615, the electronic device 200 may split the
extracted speech into plural speeches.
[0194] The electronic device 200 may detect the utter-
ance end time point of the merged speech or the utter-
ance end time points of the respective split speeches
based on the changed EPD period at operation 1650.
For example, if the user input is made for selecting phras-
es and merging the selected phrases at operation 1615,
the electronic device 200 may detect the utterance end
time point of the merged speech based on the changed
EPD period. Otherwise, if the user input is made for se-
lecting a sentence and splitting the sentence into phrases
at operation 1615, the electronic device 200 may detect
the utterance end time points of the respective split
speeches.
[0195] The electronic device 200 may perform speech
recognition again based on the re-detected utterance end
time point(s) at operation 1655. The electronic device
200 may display the new speech recognition result on
the display 540 at operation 1660. The speech recogni-

tion result may include characters, numbers, and/or spe-
cial characters or a complete sentence comprised there-
of.
[0196] The electronic device 200 may update the DB
509 at operation 1665. For example, if the user input is
made for selecting phrases and merging the selected
phrases at operation 1615, the electronic device 200 may
generate a new session comprised of the merged
speech, the pause period of the merged speech, and the
merged speech recognition result. Otherwise, if the user
input is made for selecting a sentence and splitting the
sentence into phrases at operation 1615, the electronic
device 200 may generate new sessions, each of which
are comprised of the split speeches, the pause period of
the split speeches, and the split speech recognition re-
sult. The electronic device 200 may store the newly gen-
erated session(s) in the DB 509.
[0197] As described above, the speech recognition
method of the present disclosure is capable of improving
the speech recognition rate by allowing the user to adjust
the EPD period.
[0198] According to various examples of the present
disclosure, the speech recognition method of the elec-
tronic device may include recognizing speech input by a
user and updating a predetermined speech end detection
period to the pause period between a speech stop time
point and a speech resume time point.
[0199] According to various examples of the present
disclosure, the speech recognition method of the elec-
tronic device may include updating the predetermined
speech end detection period to the pause period; packing
the speech, the speech recognition result, and the pause
period; and storing the package.
[0200] According to various examples of the present
disclosure, the speech recognition method of the elec-
tronic device may further include determining, if speech
is input after updating the speech end detection period,
whether the speech ends based on the updated speech
end detection period.
[0201] According to various examples of the present
disclosure, updating the predetermined speech end de-
tection period to the pause period may include displaying
the speech in the form of a series of words or phrases
having spaces therebetween and receiving a user input
for updating the speech end detection period.
[0202] In the speech recognition method of the elec-
tronic device according to various examples of the
present disclosure, the user input may be a command
for selecting at least one of the words or phrases or the
spaces to split or merge the successive words or phrases.
[0203] According to various examples of the present
disclosure, splitting the successive words or phrases may
include updating the speech end detection period to the
pause period of at least one of the words or phrases.
[0204] According to various examples of the present
disclosure, merging the successive words or phrases
may include updating the speech end detection period
to the longest one of the pause periods of the merged
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words or phrases.
[0205] As described above, the EPD period adjust-
ment method for the speech end detection period can be
performed by various electronic devices, but it is not lim-
ited thereby.
[0206] FIG. 17 is a block diagram illustrating an elec-
tronic device 1701 in accordance with an example of the
present disclosure. The electronic device 1701 may form,
for example, the whole or part of the electronic device
101 shown in FIG. 1.
[0207] Referring to FIG. 17, the electronic device 1701
may include at least one application processor (AP)
1710, a communication module 1720, a subscriber iden-
tification module (SIM) card 1724, a memory 1730, a sen-
sor module 1740, an input unit 1750, a display 1760, an
interface 1770, an audio module 1780, a camera module
1791, a power management module 1795, a battery
1796, an indicator 1797, and a motor 1798.
[0208] The AP 1710 may drive an operating system
(OS) or applications, control a plurality of hardware or
software components connected thereto, and also per-
form processing and operation for various data including
multimedia data. The AP 1710 may be formed of system-
on-chip (SoC), for example. According to an example,
the AP 1710 may further include a graphic processing
unit (GPU) (not shown).
[0209] The communication module 1720 (e.g., the
communication interface 170) may perform a data com-
munication with any other electronic device (e.g., the
electronic device 104 or the server 106, shown in FIG.
1) connected to the electronic device 1701 (e.g., the elec-
tronic device 101 shown in FIG. 1) through the network.
According to an example, the communication module
1720 may include therein a cellular module 1721, a Wi-
Fi (WIFI) module 1723, a BT module 1725, a GPS (or
GNSS) module 1727, an NFC module 1728, and a radio
frequency (RF) module 1729.
[0210] The cellular module 1721 may offer a voice call,
a video call, a message service, an internet service, or
the like through a communication network (e.g., LTE,
LTE-A, CDMA, WCDMA, UMTS, WiBro, or GSM, etc.).
Additionally, the cellular module 1721 may perform iden-
tification and authentication of the electronic device in
the communication network, using the SIM card 1724.
According to an example, the cellular module 1721 may
perform at least part of functions the AP 1710 can pro-
vide. For example, the cellular module 1721 may perform
at least part of a multimedia control function.
[0211] According to an example, the cellular module
1721 may include a communication processor (CP). Ad-
ditionally, the cellular module 1721 may be formed of
SoC, for example. Although some elements such as the
cellular module 1721 (e.g., the CP), the memory 1730,
or the power management module 1795 are shown as
separate elements being different from the AP 1710 in
FIG. 17, the AP 1710 may be formed to have at least part
(e.g., the cellular module 1721) of the above elements in
an embodiment.

[0212] According to an example, the AP 1710 or the
cellular module 1721 (e.g., the CP) may load commands
or data, received from a nonvolatile memory connected
thereto or from at least one of the other elements, into a
volatile memory to process them. Additionally, the AP
1710 or the cellular module 1721 may store data, re-
ceived from or created at one or more of the other ele-
ments, in the nonvolatile memory.
[0213] Each of the Wi-Fi module 1723, the BT module
1725, the GPS (or GNSS) module 1727 and the NFC
module 1728 may include a processor for processing da-
ta transmitted or received therethrough. Although FIG.
17 shows the cellular module 1721, the Wi-Fi module
223, the BT module 225, the GPS (or GNSS) module
227 and the NFC module 1728 as different blocks, at
least part of them may be contained in a single IC (Inte-
grated Circuit) chip or a single IC package in an example.
For example, at least part (e.g., the CP corresponding to
the cellular module 1721 and a Wi-Fi processor corre-
sponding to the Wi-Fi module 1723) of respective proc-
essors corresponding to the cellular module 1721, the
Wi-Fi module 1723, the BT module 1725, the GPS (or
GNSS) module 1727 and the NFC module 1728 may be
formed as a single SoC.
[0214] The RF module 1729 may transmit and receive
data, e.g., RF signals or any other electric signals. Al-
though not shown, the RF module 1729 may include a
transceiver, a power amp module (PAM), a frequency
filter, a low noise amplifier (LNA), or the like. Also, the
RF module 1729 may include another component, e.g.,
a wire or a conductor, for transmission of electromagnetic
waves in a free air space. Although FIG. 17 shows that
the cellular module 1721, the Wi-Fi module 1723, the BT
module 1725, the GPS module 1727 and the NFC module
1728 share the RF module 1729, at least one of them
may perform transmission and reception of RF signals
through a separate RF module in an example.
[0215] In one example of the present disclosure, the
communication module 1720 may be connected to the
application processor (AP). At least one of the cellular
module 1721, Wi-Fi module 1723, BT module 1725,
GNSS module 1727, and NFC module 1728 may directly
send and receive a signal to and from the AP.
[0216] In one example, the GNSS module 1727 may
be a module that has a location identification function
enabling determination of the location of the electronic
device 101. Hence, The GNSS module 1727 may include
one or more components to carry out the location iden-
tification function in addition to the components described
herein.
[0217] In one example, the GNSS module 1727 may
include a controller for controlling components of the
GNSS module 1727 to carry out the GNSS related func-
tion. For example, the GNSS module 1727 may include
a GNSS engine (e.g. GPS engine). The GNSS module
1727 may include a communication processor (CP), and
the GNSS engine may be included in the CP. In various
examples, the GNSS module 1727 may be implemented
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using a GNSS chipset (e.g. GPS chipset). The GNSS
module 1727, GNSS engine, controller in the GNSS mod-
ule 1727, GNSS chipset, and CP may be configured as
separate entities with different functions or configured as
a single entity, if desired.
[0218] In various examples, the GNSS module 1727
may receive information from one or more artificial sat-
ellites and forward the received information to the proc-
essor 120, the AP 1710, or the CP 1720. The GNSS
module 1727 may directly identify the location of the elec-
tronic device 101 on the basis of the received satellite
information. In this case, the GNSS module 1727 may
send information associated with the identified location
to the processor 120, the AP 1710, or the CP 1720.
[0219] In various examples, when at least a part of the
GNSS module 1727 (e.g. GNSS RF receiver) is turned
off, the electronic device 1701 may identify the location
by use of the communication module 1720. When the
GNSS RF receiver (not shown) is turned off, if there is a
need to identify the location of the electronic device 1701,
the processor 1710 (e.g., the processor120 shown in
FIG. 1) may identify the location on the basis of the com-
munication module 1720 including the cellular module
1721 and Wi-Fi module 1723.
[0220] The SIM card 1724 may be a specific card
formed of SIM and may be inserted into a slot formed at
a certain place of the electronic device. The SIM card
1724 may contain therein an integrated circuit card iden-
tifier (ICCID) or an international mobile subscriber identity
(IMSI).
[0221] The memory 1730 (e.g., the memory 130 shown
in FIG. 1) may include an internal memory 1732 and an
external memory 1734. The internal memory 1732 may
include, for example, at least one of a volatile memory
(e.g., dynamic random access memory (DRAM), static
RAM (SRAM), synchronous DRAM (SDRAM), etc.) or a
nonvolatile memory (e.g., one-time programmable read-
only memory (OTPROM), programmable ROM (PROM),
erasable and programmable ROM (EPROM), electrically
erasable and programmable ROM (EEPROM), mask
ROM, flash ROM, NAND flash memory, NOR flash mem-
ory, etc.).
[0222] In various examples, the memory 1730 (e.g.,
the memory 130) may store at least one of programs,
algorithms, routines, and instructions needed for control-
ling the GNSS module 1727. The memory 1730 may
store instructions needed for carrying out the functions
described herein under the control of the processor 1710
(e.g., the processor 120).
[0223] According to an example, the internal memory
1732 may have the form of a solid state drive (SSD). The
external memory 1734 may include a flash drive, e.g.,
compact flash (CF), secure digital (SD), micro-SD, mini-
SD, extreme digital (xD), memory stick, or the like. The
external memory 1734 may be functionally connected to
the electronic device 1701 through various interfaces.
According to an example, the electronic device 1701 may
further include a storage device or medium such as a

hard drive.
[0224] The sensor module 1740 may measure physi-
cal quantity or sense an operating status of the electronic
device 1701, and then convert measured or sensed in-
formation into electric signals. The sensor module 1740
may include, for example, at least one of a gesture sensor
1740A, a gyro sensor 1740B, an atmospheric (e.g., bar-
ometric or barometer) sensor 1740C, a magnetic sensor
1740D, an acceleration sensor 1740E, a grip sensor
1740F, a proximity sensor 1740G, a color sensor 1740H
(e.g., red, green, blue (RGB) sensor), a biometric sensor
1740I, a temperature-humidity sensor 1740J, an illumi-
nation or illuminance sensor 1740K, and a ultraviolet
(UV) sensor 1740M. Additionally or alternatively, the sen-
sor module 1740 may include, e.g., an E-nose sensor
(not shown), an electromyography (EMG) sensor (not
shown), an electroencephalogram (EEG) sensor (not
shown), an electrocardiogram (ECG) sensor (not
shown), an infrared (IR) sensor (not shown), an iris scan
sensor (not shown), or a finger scan sensor (not shown).
Also, the sensor module 1740 may include a control cir-
cuit for controlling one or more sensors equipped therein.
[0225] The input unit or module 1750 may include a
touch panel 1752, a digital pen sensor 1754, a key 1756,
or an ultrasonic input unit 1758. The touch panel 1752
may recognize a touch input in a manner of capacitive
type, resistive type, infrared type, or ultrasonic type. Also,
the touch panel 1752 may further include a control circuit.
In case of a capacitive type, a physical contact or prox-
imity may be recognized. The touch panel 1752 may fur-
ther include a tactile layer. In this case, the touch panel
1752 may offer a tactile feedback to a user.
[0226] The digital pen sensor 1754 may be formed in
the same or similar manner as receiving a touch input or
by using a separate recognition sheet. The key 1756 may
include, for example, a physical button, an optical key,
or a keypad. The ultrasonic input unit 1758 is a specific
device capable of identifying data by sensing sound
waves with a microphone 1788 in the electronic device
1701 through an input tool that generates ultrasonic sig-
nals, thus allowing wireless recognition. According to an
example, the electronic device 1701 may receive a user
input from any external device (e.g., a computer or a serv-
er) connected thereto through the communication mod-
ule 1720.
[0227] The display module 1760 (e.g., the display mod-
ule 160 shown in FIG. 1) may include a panel 1762, a
hologram 1764, or a projector 1766. The panel 262 may
be, for example, LCD, active matrix OLED (AM OLED),
or the like. The panel 262 may have a flexible, transparent
or wearable form. The panel 1762 may be formed of a
single module with the touch panel 252. The hologram
1764 may show a stereoscopic image in the air using
interference of light. The projector 1766 may project an
image onto a screen, which may be located at the inside
or outside of the electronic device 200. According to an
example, the display 1760 may further include a control
circuit for controlling the panel 1762, the hologram 1764,
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and the projector 1766.
[0228] The interface 1770 may include, for example,
high-definition multimedia interface (HDMI) 1772, a uni-
versal serial bus (USB) 1774, an optical interface 1776,
or a D-subminiature (D-sub) 1778. The interface 1770
may be contained, for example, in the communication
interface 170 shown in FIG. 1. Additionally or alternative-
ly, the interface 1770 may include, for example, an mobile
high-definition link (MHL) interface, an SD card/multi-me-
dia card (MMC) interface, or an infrared data association
(IrDA) interface.
[0229] The audio module 1780 may perform a conver-
sion between sounds and electric signals. At least part
of the audio module 1780 may be contained, for example,
in the input/output interface 150 shown in FIG. 1. The
audio module 1780 may process sound information in-
putted or outputted through a speaker 1782, a receiver
1784, an earphone 1786, or a microphone 1788.
[0230] The camera module 1791 is a device capable
of obtaining still images and moving images. According
to an example, the camera module 1791 may include at
least one image sensor (e.g., a front sensor or a rear
sensor), a lens (not shown), an image signal processor
(ISP, not shown), or a flash (e.g., LED or xenon lamp,
not shown).
[0231] The power management module 1795 may
manage electric power of the electronic device 1701. Al-
though not shown, the power management module 1795
may include, for example, a power management integrat-
ed circuit (PMIC), a charger IC, or a battery or fuel gauge.
[0232] The PMIC may be formed, for example, of an
IC chip or SoC. Charging may be performed in a wired
or wireless manner. The charger IC may charge a battery
1796 and prevent overvoltage or overcurrent from a
charger. According to an example, the charger IC may
have a charger IC used for at least one of wired and
wireless charging types. A wireless charging type may
include, for example, a magnetic resonance type, a mag-
netic induction type, or an electromagnetic type. Any ad-
ditional circuit for a wireless charging may be further used
such as a coil loop, a resonance circuit, or a rectifier.
[0233] The battery gauge may measure the residual
amount of the battery 1796 and a voltage, current or tem-
perature in a charging process. The battery 1796 may
store or create electric power therein and supply electric
power to the electronic device 1701. The battery 1796
may be, for example, a rechargeable battery or a solar
battery.
[0234] The indicator 1797 may show thereon a current
status (e.g., a booting status, a message status, or a
recharging status) of the electronic device 1701or of its
part (e.g., the AP 1710). The motor 1798 may convert an
electric signal into a mechanical vibration. Although not
shown, the electronic device 1701 may include a specific
processor (e.g., GPU) for supporting a mobile TV. This
processor may process media data that comply with
standards of digital multimedia broadcasting (DMB), dig-
ital video broadcasting (DVB), or media flow.

[0235] Each of the above-discussed elements of the
electronic device disclosed herein may be formed of one
or more components, and its name may be varied ac-
cording to the type of the electronic device. The electronic
device disclosed herein may be formed of at least one
of the above-discussed elements without some elements
or with additional other elements. Some of the elements
may be integrated into a single entity that still performs
the same functions as those of such elements before
integrated.
[0236] The term "module" used in this disclosure may
refer to a certain unit that includes one of hardware, soft-
ware and firmware or any combination thereof. The mod-
ule may be interchangeably used with unit, logic, logical
block, component, or circuit, for example. The module
may be the minimum unit, or part thereof, which performs
one or more particular functions. The module may be
formed mechanically or electronically. For example, the
module disclosed herein may include at least one of ap-
plication-specific integrated circuit (ASIC) chip, field-pro-
grammable gate arrays (FPGAs), and programmable-
logic device, which have been known or are to be devel-
oped.
[0237] FIG. 18 is a block diagram illustrating a config-
uration of a programming module 1800 according to an
example of the present disclosure.
[0238] The programming module 1800 may be includ-
ed (or stored) in the electronic device 101 (e.g., the mem-
ory 130) or may be included (or stored) in the electronic
device 100 (e.g., the memory 1730) illustrated in FIG. 1.
At least a part of the programming module 1810 may be
implemented in software, firmware, hardware, or a com-
bination of two or more thereof. The programming mod-
ule 1810 may be implemented in hardware (e.g., the elec-
tronic device 200), and may include an OS controlling
resources related to an electronic device (e.g., the elec-
tronic device 101) and/or various applications (e.g., an
application 370) executed in the OS. For example, the
OS may be Android™, iOS™, Windows™, Symbian®,
Tizen®, Bada®, and the like.
[0239] Referring to FIG. 18, the programming module
1810 may include a kernel 1820, a middleware 1830, an
API 1860, and/or the application 1870.
[0240] The kernel 1820 (e.g., the kernel 141 shown in
FIG. 1) may include a system resource manager 1821
and/or a device driver 1822. The system resource man-
ager 1821 may include, for example, a process manager
(not illustrated), a memory manager (not illustrated), and
a file system manager (not illustrated). The system re-
source manager 1821 may perform the control, alloca-
tion, recovery, and/or the like of system resources. The
device driver 1822 may include, for example, a display
driver (not illustrated), a camera driver (not illustrated),
a Bluetooth (BT) driver (not illustrated), a shared memory
driver (not illustrated), a USB driver (not illustrated), a
keypad driver (not illustrated), a Wi-Fi driver (not illus-
trated), and/or an audio driver (not illustrated). Also, ac-
cording to an example of the present disclosure, the de-
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vice driver 1822 may include an inter-process communi-
cation (IPC) driver (not illustrated).
[0241] The middleware 1830 may include multiple
modules previously implemented so as to provide a func-
tion used in common by the applications 1870. Also, the
middleware 1830 may provide a function to the applica-
tions 1870 through the API 1860 in order to enable the
applications 1870 to efficiently use limited system re-
sources within the electronic device. For example, as il-
lustrated in FIG. 18, the middleware 1830 (e.g., the mid-
dleware 143 shown in FIG. 1) may include at least one
of a runtime library 1835, an application manager 1841,
a window manager 1842, a multimedia manager 1843,
a resource manager 1844, a power manager 1845, a
database manager 1846, a package manager 1847, a
connectivity or connection manager 1848, a notification
manager 1849, a location manager 1850, a graphic man-
ager 1851, a security manager 1852, and any other suit-
able and/or similar manager.
[0242] The runtime library 1835 may include, for ex-
ample, a library module used by a complier, in order to
add a new function by using a programming language
during the execution of the application 1870. According
to an example of the present disclosure, the runtime li-
brary 1835 may perform functions which are related to
input and output, the management of a memory, an arith-
metic function, and/or the like.
[0243] The application manager 1841 may manage,
for example, a life cycle of at least one of the applications
1870. The window manager 1842 may manage GUI re-
sources used on the screen. The multimedia manager
1843 may detect a format used to reproduce various me-
dia files and may encode or decode a media file through
a codec appropriate for the relevant format. The resource
manager 1844 may manage resources, such as a source
code, a memory, a storage space, and/or the like of at
least one of the applications 1870.
[0244] The power manager 1845 may operate together
with a basic input/output system (BIOS), may manage a
battery or power, and may provide power information and
the like used for an operation. The database manager
1846 may manage a database in such a manner as to
enable the generation, search and/or change of the da-
tabase to be used by at least one of the applications
1870. The package manager 1847 may manage the in-
stallation and/or update of an application distributed in
the form of a package file.
[0245] The connectivity manager 1848 may manage a
wireless connectivity such as, for example, Wi-Fi and
Bluetooth. The notification manager 1849 may display or
report, to the user, an event such as an arrival message,
an appointment, a proximity alarm, and the like in such
a manner as not to disturb the user. The location manager
1850 may manage location information of the electronic
device. The graphic manager 1851 may manage a graph-
ic effect, which is to be provided to the user, and/or a
user interface related to the graphic effect. The security
manager 1852 may provide various security functions

used for system security, user authentication, and the
like. According to an example of the present disclosure,
when the electronic device (e.g., the electronic device
101 shown in FIG. 1) has a telephone function, the mid-
dleware 1830 may further include a telephony manager
(not illustrated) for managing a voice telephony call func-
tion and/or a video telephony call function of the elec-
tronic device.
[0246] The middleware 1830 may generate and use a
new middleware module through various functional com-
binations of the above-described internal element mod-
ules. The middleware 1830 may provide modules spe-
cialized according to types of OSs in order to provide
differentiated functions. Also, the middleware 1830 may
dynamically delete some of the existing elements, or may
add new elements. Accordingly, the middleware 1830
may omit some of the elements described in the various
examples of the present disclosure, may further include
other elements, or may replace the some of the elements
with elements, each of which performs a similar function
and has a different name.
[0247] The API 1860 (e.g., the API 1710 shown in FIG.
17) is a set of API programming functions, and may be
provided with a different configuration according to an
OS. In the case of Android™ or iOS™, for example, one
API set may be provided to each platform. In the case of
Tizen®, for example, two or more API sets may be pro-
vided to each platform.
[0248] The applications 1870 (e.g., the applications
147 in FIG. 1) may include, for example, a preloaded
application and/or a third party application. The applica-
tions 1870 may include, for example, a home application
1871, a dialer application 1872, a short message service
(SMS)/multimedia message service (MMS) application
1873, an instant message (IM) application 1874, a brows-
er application 1875, a camera application 1876, an alarm
application 1877, a contact application 1878, a voice dial
application 1879, an electronic mail (e-mail) application
1880, a calendar application 1881, a media player appli-
cation 1882, an album application 1883, a clock applica-
tion 1884, and any other suitable and/or similar applica-
tion.
[0249] At least a part of the programming module 1810
may be implemented by instructions stored in a non-tran-
sitory computer-readable storage medium. When the in-
structions are executed by one or more processors (e.g.,
the one or more APs 1710), the one or more processors
may perform functions corresponding to the instructions.
The non-transitory computer-readable storage medium
may be, for example, the memory 1730. At least a part
of the programming module 1810 may be implemented
(e.g., executed) by, for example, the one or more proc-
essors 1710. At least a part of the programming module
1810 may include, for example, a module, a program, a
routine, a set of instructions, and/or a process for per-
forming one or more functions.
[0250] Names of the elements of the programming
module (e.g., the programming module 1810) according
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to an example of the present disclosure may change de-
pending on the type of OS. The programming module
according to an example of the present disclosure may
include one or more of the above-described elements.
Alternatively, some of the above-described elements
may be omitted from the programming module. Alterna-
tively, the programming module may further include ad-
ditional elements. The operations performed by the pro-
gramming module or other elements according to an ex-
ample of the present disclosure may be processed in a
sequential method, a parallel method, a repetitive meth-
od, or a heuristic method. Also, some of the operations
may be omitted, or other operations may be added to the
operations.
[0251] As described above, the speech recognition de-
vice and method of the present disclosure is advanta-
geous in terms of improving speech recognition accuracy
by adjusting the utterance end detection period dynam-
ically in adaptation to user’s utterance pattern.
[0252] The above-discussed method is described
herein with reference to flowchart illustrations of user in-
terfaces, methods, and computer program products ac-
cording to various examples of the present disclosure. It
will be understood that each block of the flowchart illus-
trations, and combinations of blocks in the flowchart il-
lustrations, can be implemented by computer program
instructions. These computer program instructions can
be provided to a processor of a general purpose compu-
ter, special purpose computer, or other programmable
data processing apparatus to produce a machine, such
that the instructions, which are executed via the proces-
sor of the computer or other programmable data process-
ing apparatus, create means for implementing the func-
tions specified in the flowchart block or blocks. These
computer program instructions may also be stored in a
computer usable or computer-readable memory that can
direct a computer or other programmable data process-
ing apparatus to function in a particular manner, such
that the instructions stored in the computer usable or
computer-readable memory produce an article of man-
ufacture including instruction means that implement the
function specified in the flowchart block or blocks. The
computer program instructions may also be loaded onto
a computer or other programmable data processing ap-
paratus to cause a series of operational operations to be
performed on the computer or other programmable ap-
paratus to produce a computer implemented process
such that the instructions that are executed on the com-
puter or other programmable apparatus provide opera-
tions for implementing the functions specified in the flow-
chart block or blocks.
[0253] And each block of the flowchart illustrations may
represent a module, segment, or portion of code, which
comprises one or more executable instructions for im-
plementing the specified logical function(s). It should also
be noted that in some alternative implementations, the
functions noted in the blocks may occur out of the order.
For example, two blocks shown in succession may in fact

be executed substantially concurrently or the blocks may
sometimes be executed in the reverse order, depending
upon the functionality involved.
[0254] While the present disclosure has been shown
and described with reference to various embodiments
thereof, it will be understood by those skilled in the art
that various changes in form and details may be made
therein without departing from scope of the present dis-
closure as defined by the appended claims.

Claims

1. An electronic device (200) comprising:

a microphone (510);
a display (540);
a processor (500) electrically connected to the
microphone and the display (540); and
a memory electrically connected to the proces-
sor (500),
wherein the memory stores commands, execut-
able by the processor (500), for:

recognizing speech that is input through the
microphone (510),
identifying a speech stop time point at which
a magnitude of the speech is less than a
predetermined value and a speech resume
time point at which the magnitude of the
speech exceeds the predetermined value
based on a predetermined speech end de-
tection period
identifying a pause period between the
speech stop time point and the speech
resume time point,
updating the length of the predetermined
speech end detection period to the identi-
fied length of the pause period, and
in response to determining that the speech
resumes, determining whether the speech
is ended based on the updated length of the
predetermined speech end detection peri-
od.

2. The electronic device (200) of claim 1, wherein the
commands comprise a command for packing the
speech, the recognized speech input, and the pause
period into a package and storing the package.

3. The electronic device (200) of claim 1, wherein the
commands comprise a command for determining,
when the speech resumes after the predetermined
speech end detection period is updated to the pause
period, whether the speech ends in the updated
speech end detection period.

4. The electronic device (200) of claim 1, wherein the
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commands comprise a command for the processor
to communicate with an external electronic device
for speech recognition.

5. The electronic device (100) of claim 1, further com-
prising:

an input device (550) formed as a part of the
display or connected to the electronic device as
a separate device,
wherein the commands comprise:

a command for controlling the display (540),
when the speech is converted to text, to dis-
play the text corresponding to the speech
in the form of a series of words or phrases
having spaces therebetween, and
a command for receiving a user input for
updating the predetermined speech end de-
tection period through the input device
(550).

6. The electronic device (200) of claim 5, wherein the
commands comprise a command for controlling the
display (540) to display an indicator indicating that
the speech ends at one of the spaces along with the
text.

7. The electronic device (200) of claim 5, wherein the
user input is a command for selecting the series of
successive words or phrases or the spaces to split
or merge the words or phrases.

8. The electronic device (200) of claim 7, wherein the
commands comprise a command for updating, when
splitting the words or phrases, the predetermined
speech end detection period to at least one of the
pause periods following the series of words or phras-
es.

9. The electronic device (200) of claim 7, wherein the
commands comprise a command for updating, when
merging the series of words or phrases, the prede-
termined speech end detection period to a longest
one of the pause periods following the series of
words or phrases merged.

10. A method of speech recognition of an electronic de-
vice (200), the method comprising:

recognizing speech that is input;
identifying a speech stop time point at which a
magnitude of the speech is less than a prede-
termined value and a speech resume time point
at which the magnitude of the speech exceeds
the predetermined value based on a predeter-
mined speech end detection period;
identifying a pause period between the speech

stop time point and the speech resume time
point;
updating the length of the predetermined
speech end detection period to the identified
length of the pause period; and
in response to determining that the speech
resumes, determining whether the speech is
ended based on the updated length of the pre-
determined speech end detection period.

11. The method of claim 10, wherein the updating of the
predetermined speech end detection period com-
prises:

packing the speech, the recognized speech in-
put, and the pause period into a package; and
storing the package.

12. The method of claim 10, wherein the updating of the
predetermined speech end detection period com-
prises determining, when the speech resumes after
the speech end detection period is updated to the
pause period, whether the speech ends in the up-
dated speech end detection period.

13. The method of claim 10, wherein the updating of the
predetermined speech end detection period com-
prises:

displaying text corresponding to the speech in
a form of a series of words or phrases having
spaces therebetween; and
receiving a user input for updating the predeter-
mined speech end detection period through an
input device.

14. The method of claim 13, wherein the user input com-
prises a command for:

selecting the series of words or phrases or the
spaces, and
splitting or merging the selected series of words
or phrases.

15. A non-transitory computer-readable recording me-
dium having recorded thereon at least one program
comprising commands, which when executed by a
processor (500), performs a speech recognition
method, the method comprising:

recognizing speech input;
identifying a speech stop time point at which a
magnitude of the speech is less than a prede-
termined value and a speech resume time point
at which the magnitude of the speech exceeds
the predetermined value based on a predeter-
mined speech end detection period;
identifying a pause period between the speech
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stop time point and the speech resume time
point;
updating the length of the predetermined
speech end detection period to the identified
length of the pause period; and
in response to determining that the speech
resumes, determining whether the speech is
ended based on the updated length of the pre-
determined speech end detection period.

Patentansprüche

1. Elektronische Vorrichtung (200), umfassend:

ein Mikrofon (510);
in Display (540);
einen Prozessor (500), der mit dem Mikrofon
und dem Display (540) elektrisch verbunden ist;
und
einen Speicher, der mit dem Prozessor (500)
elektrisch verbunden ist,
wobei der Speicher durch den Prozessor (500)
für folgende Zwecke ausführbare Befehle spei-
chert:

Erkennen von Sprache, die über das Mikro-
fon (510) eingegeben wird;
Identifizieren eines Sprachunterbre-
chungszeitpunkts, zu dem eine Stärke der
Sprache kleiner ist als ein vorbestimmter
Wert, und eines Sprachwiederaufnahme-
zeitpunkts, zu dem die Stärke der Sprache
den vorbestimmten Wert auf der Basis einer
vorbestimmten Sprachendeerkennungspe-
riode überschreitet;
Identifizieren einer Pauseperiode zwischen
dem Sprachunterbrechungszeitpunkt und
dem Sprachwiederaufnahmezeitpunkt;
Aktualisieren der Länge der vorbestimmten
Sprachendeerkennungsperiode auf die
identifizierte Länge der Pauseperiode; und
als Reaktion auf die Bestimmung, dass die
Sprache wieder aufgenommen wird, Be-
stimmen, ob die Sprache endet, auf der Ba-
sis der aktualisierten Länge der vorbe-
stimmten Sprachendeerkennungsperiode.

2. Elektronische Vorrichtung (200) nach Anspruch 1,
wobei die Befehle einen Befehl zum Packen der
Sprache, der erkannten Spracheingabe und der
Pauseperiode in eine Einheit und zum Speichern der
Einheit umfassen.

3. Elektronische Vorrichtung (200) nach Anspruch 1,
wobei die Befehle einen Befehl zur Bestimmung um-
fassen, wenn die Sprache wieder aufgenommen
wird, nachdem die vorbestimmte Sprachendeerken-

nungsperiode zu der Pauseperiode aktualisiert wor-
den ist, ob die Sprache in der aktualisierten Spra-
chendeerkennungsperiode endet.

4. Elektronische Vorrichtung (200) nach Anspruch 1,
wobei die Befehle einen Befehl für die Kommunika-
tion des Prozessors mit einer externen elektroni-
schen Vorrichtung zur Spracherkennung umfassen.

5. Elektronische Vorrichtung (100) nach Anspruch 1,
die ferner folgendes umfasst:

eine Eingabevorrichtung (550), die als Teil des
Displays ausgebildet ist oder die als separate
Vorrichtung mit der elektronischen Vorrichtung
verbunden ist,
wobei die Befehle folgendes umfassen:

einen Befehl zur Steuerung des Displays
(540), wenn die Sprache in Text umgewan-
delt wird, zum Anzeigen des der Sprache
entsprechenden Textes in Form einer Rei-
he von Wörtern oder Ausdrücken mit Leer-
zeichen dazwischen; und
einen Befehl zum Empfangen einer Benut-
zereingabe zur Aktualisierung der vorbe-
stimmten Sprachendeerkennungsperiode
über die Eingabevorrichtung (550).

6. Elektronische Vorrichtung (200) nach Anspruch 5,
wobei die Befehle einen Befehl zum Steuern des Dis-
plays (540) umfassen, so dass dieses einen Indika-
tor anzeigt, der anzeigt, dass die Sprache an einem
der Leerzeichen entlang des Textes endet.

7. Elektronische Vorrichtung (200) nach Anspruch 5,
wobei die Benutzereingabe ein Befehl zur Auswahl
der Reihe aufeinanderfolgender Wörter oder Aus-
drücke oder der Leerzeichen zum Trennen oder Zu-
sammenfügen der Wörter oder Ausdrücke ist.

8. Elektronische Vorrichtung (200) nach Anspruch 7,
wobei die Befehle einen Befehl umfassen, um beim
Trennen der Wörter oder Ausdrücke die vorbe-
stimmte Sprachendeerkennungsperiode auf we-
nigstens eine der Pauseperioden nach der Reihe
von Wörtern oder Ausdrücken zu aktualisieren.

9. Elektronische Vorrichtung (200) nach Anspruch 7,
wobei die Befehle einen Befehl umfassen, um beim
Zusammenfügen der Wörter oder Ausdrücke die
vorbestimmte Sprachendeerkennungsperiode auf
eine längste der Pauseperioden nach der zusam-
mengefügten Reihe von Wörtern oder Ausdrücken
zu aktualisieren.

10. Verfahren der Spracherkennung einer elektroni-
schen Vorrichtung (200), wobei das Verfahren fol-
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gendes umfasst:

Erkennen eingegebener Sprache;
Identifizieren eines Sprachunterbrechungszeit-
punkts, zu dem eine Stärke der Sprache kleiner
ist als ein vorbestimmter Wert, und eines
Sprachwiederaufnahmezeitpunkts, zu dem die
Stärke der Sprache den vorbestimmten Wert auf
der Basis einer vorbestimmten Sprachendeer-
kennungsperiode überschreitet;
Identifizieren einer Pauseperiode zwischen
dem Sprachunterbrechungszeitpunkt und dem
Sprachwiederaufnahmezeitpunkt;
Aktualisieren der Länge der vorbestimmten
Sprachendeerkennungsperiode auf die identifi-
zierte Länge der Pauseperiode; und
als Reaktion auf die Bestimmung, dass die Spra-
che wieder aufgenommen wird, Bestimmen, ob
die Sprache endet, auf der Basis der aktualisier-
ten Länge der vorbestimmten Sprachendeer-
kennungsperiode.

11. Verfahren nach Anspruch 10, wobei das Aktualisie-
ren der vorbestimmten Sprachendeerkennungspe-
riode folgendes umfasst:

Packen der Sprache, der erkannten Sprachein-
gabe und der Pauseperiode in eine Einheit; und
Speichern der Einheit.

12. Verfahren nach Anspruch 10, wobei das Aktualisie-
ren der vorbestimmten Sprachendeerkennungspe-
riode das Bestimmen umfasst, wenn die Sprache
nach Aktualisierung der Sprachendeerkennungspe-
riode auf die Pauseperiode wieder aufgenommen
wird, ob die Sprache in der aktualisierten Sprachen-
deerkennungsperiode endet.

13. Verfahren nach Anspruch 10, wobei das Aktualisie-
ren der vorbestimmten Sprachendeerkennungspe-
riode folgendes umfasst:

Anzeigen von Text, der Sprache entspricht, in
einer Reihe von Wörtern und Ausdrücken mit
Leerzeichen dazwischen; und
Empfangen einer Benutzereingabe zur Aktuali-
sierung der vorbestimmten Sprachendeerken-
nungsperiode über eine Eingabevorrichtung.

14. Verfahren nach Anspruch 13, wobei die Benutzer-
eingabe einen Befehl für folgende Zwecke umfasst:

Auswählen der Reihe von Wörtern oder Phra-
sen oder der Leerzeichen; und
Trenne oder Zusammenfügen der ausgewähl-
ten Reihe von Wörtern oder Ausdrücken.

15. Nichtflüchtiges, computerlesbares Speichermedi-

um, auf dem mindestens ein Programm gespeichert
ist, das Befehle umfasst, die, wenn sie durch einen
Prozessor (500) ausgeführt werden, ein Spracher-
kennungsverfahren ausführen, wobei das Verfahren
folgendes umfasst:

Erkennen von Spracheingabe;
Identifizieren eines Sprachunterbrechungszeit-
punkts, zu dem eine Stärke der Sprache kleiner
ist als ein vorbestimmter Wert, und eines
Sprachwiederaufnahmezeitpunkts, zu dem die
Stärke der Sprache den vorbestimmten Wert auf
der Basis einer vorbestimmten Sprachendeer-
kennungsperiode überschreitet;
Identifizieren einer Pauseperiode zwischen
dem Sprachunterbrechungszeitpunkt und dem
Sprachwiederaufnahmezeitpunkt;
Aktualisieren der Länge der vorbestimmten
Sprachendeerkennungsperiode auf die identifi-
zierte Länge der Pauseperiode; und
als Reaktion auf die Bestimmung, dass die Spra-
che wieder aufgenommen wird, Bestimmen, ob
die Sprache endet, auf der Basis der aktualisier-
ten Länge der vorbestimmten Sprachendeer-
kennungsperiode.

Revendications

1. Dispositif électronique (200) comprenant :

un microphone (510) ;
un affichage (540) ;
un processeur (500) connecté électriquement
au microphone et à l’affichage (540) ; et
une mémoire connectée électriquement au pro-
cesseur (500),
la mémoire stockant des commandes, exécuta-
bles par le processeur (500), pour :

reconnaître la parole qui est entrée par le
microphone (510),
identifier un point d’arrêt de la parole où
l’amplitude de la parole est inférieure à une
valeur prédéfinie et un point de reprise de
la parole où l’amplitude de la parole dépas-
se la valeur prédéfinie sur la base d’une pé-
riode de détection de fin de parole prédéfi-
nie
identifier une période de pause entre le
point d’arrêt de la parole et le point de re-
prise de la parole,
actualiser la durée de la période de détec-
tion de fin de parole prédéfinie à la durée
identifiée de la période de pause, et
en réponse à la détermination de la reprise
de la parole, déterminer si la parole est ter-
minée sur la base de la durée actualisée de
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la période de détection de fin de parole pré-
définie.

2. Dispositif électronique (200) selon la revendication
1, les commandes comprenant une commande pour
emballer la parole, l’entrée de parole reconnue et la
période de pause dans un paquet et stocker le pa-
quet.

3. Dispositif électronique (200) selon la revendication
1, les commandes comprenant une commande pour
déterminer, lorsque la parole reprend après que la
période de détection de fin de parole prédéfinie est
actualisée à la période de pause, si la parole se ter-
mine dans la période de détection de fin de parole
actualisée.

4. Dispositif électronique (200) selon la revendication
1, les commandes comprenant une commande per-
mettant au processeur de communiquer avec un dis-
positif électronique externe pour la reconnaissance
vocale.

5. Dispositif électronique (100) selon la revendication
1, comprenant en outre :

un dispositif d’entrée (550) formé comme une
partie de l’affichage ou connecté au dispositif
électronique comme un dispositif séparé,
les commandes comprenant :

une commande pour commander l’afficha-
ge (540), lorsque la parole est convertie en
texte, pour afficher le texte correspondant
à la parole sous la forme d’une série de mots
ou de phrases ayant des espaces entre eux,
et
une commande pour recevoir une entrée
utilisateur pour actualiser la période de dé-
tection de fin de parole prédéfinie par le dis-
positif d’entrée (550).

6. Dispositif électronique (200) selon la revendication
5, les commandes comprenant une commande pour
commander l’affichage (540) pour afficher un indi-
cateur indiquant que la parole se termine à l’un des
espaces avec le texte.

7. Dispositif électronique (200) selon la revendication
5, l’entrée utilisateur étant une commande permet-
tant de sélectionner la série de mots ou de phrases
successives ou les espaces pour séparer ou fusion-
ner les mots ou les phrases.

8. Dispositif électronique (200) selon la revendication
7, les commandes comprenant une commande pour
actualiser, lors de la division des mots ou des phra-
ses, la période de détection de fin de parole prédé-

finie à au moins une des périodes de pause suivant
la série de mots ou de phrases.

9. Dispositif électronique (200) selon la revendication
7, les commandes comprenant une commande pour
actualiser, lors de la fusion de la série de mots ou
de phrases, la période de détection de fin de parole
prédéfinie à la plus longue période de pause suivant
la série de mots ou de phrases fusionnés.

10. Procédé de reconnaissance vocale d’un dispositif
électronique (200), le procédé comprenant les éta-
pes suivantes :

reconnaissance de la parole qui est entrée ;
identification d’un point d’arrêt de la parole où
l’amplitude de la parole est inférieure à une va-
leur prédéfinie et un point de reprise de la parole
où l’amplitude de la parole dépasse la valeur
prédéfinie sur la base d’une période de détection
de fin de parole prédéfinie ;
identification d’une période de pause entre le
point d’arrêt de la parole et le point de reprise
de la parole ;
actualisation de la durée de la période de dé-
tection de fin de parole prédéfinie à la durée
identifiée de la période de pause ; et
en réponse à la détermination de la reprise de
la parole, détermination du fait de savoir si la
parole est terminée sur la base de la durée ac-
tualisée de la période de détection de fin de pa-
role prédéfinie.

11. Procédé selon la revendication 10, l’actualisation de
la période de détection de fin de parole prédéfinie
comprenant :

emballage de la parole, de l’entrée de discours
reconnue et de la période de pause dans un
paquet ; et
stockage du paquet.

12. Procédé selon la revendication 10, l’actualisation de
la période de détection de fin de parole prédéfinie
comprenant la détermination, lorsque la parole re-
prend après que la période de détection de fin de
parole a été actualisée à la période de pause, du fait
de savoir si la parole se termine dans la période de
détection de fin de parole actualisée.

13. Procédé selon la revendication 10, l’actualisation de
la période de détection de fin de parole prédéfinie
comprenant :

affichage du texte correspondant à la parole
sous la forme d’une série de mots ou de phrases
avec des espaces entre eux ; et
réception d’une entrée utilisateur pour l’actuali-
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sation de la période de détection de fin de parole
prédéfinie par le biais d’un dispositif d’entrée.

14. Procédé selon la revendication 13, l’entrée utilisa-
teur comprenant une commande pour :

sélectionner la série de mots ou de phrases ou
les espaces, et
diviser ou fusionner la série de mots ou de phra-
ses sélectionnée.

15. Support d’enregistrement non transitoire lisible par
ordinateur sur lequel est enregistré au moins un pro-
gramme comprenant des commandes qui, lorsqu’el-
les sont exécutées par un processeur (500), exécu-
tent un procédé de reconnaissance vocale, le pro-
cédé comprenant :

reconnaissance de l’entrée de parole ;
identification d’un point d’arrêt de la parole où
l’amplitude de la parole est inférieure à une va-
leur prédéfinie et un point de reprise de la parole
où l’amplitude de la parole dépasse la valeur
prédéfinie sur la base d’une période de détection
de fin de parole prédéfinie ;
identification d’une période de pause entre le
point d’arrêt de la parole et le point de reprise
de la parole ;
actualisation de la durée de la période de dé-
tection de fin de parole prédéfinie à la durée
identifiée de la période de pause ; et
en réponse à la détermination de la reprise de
la parole, détermination du fait de savoir si la
parole est terminée sur la base de la durée ac-
tualisée de la période de détection de fin de pa-
role prédéfinie.
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