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error rate to wake enhance the user experience of
voice wake-up method, shown in Figure 1, the
speech wake method of this embodiment includes
the following steps:

Step 101: end-user acquisition wake-word speech
signals emitted by obtaining the wake wakeup
word recognition results voiceprint characteristic
word speech signals and stored.

This embodiment of the method may be employed
voice collecting device, such as a microphone to
collect end-user voice signal sent. The method of
this embodiment, the word recognition result
obtained wake voiceprint characteristic timing is
not limited, you can get the recognition result, after
obtaining voiceprint may be acquired at the same
time.

In this embodiment wake word recognition result is
a wake-word speech recognition voice signal
obtained wake-word text or commands. This
embodiment voiceprint example is the speech
signal may represent the user sound mode
parameters, such as frequency of sound, loudness
and so on.

In this step, a voice wake preparatory steps before
occurred in a user-defined voice wake-up word in
the process, this step may be performed by AP-
side terminal, that is the main chip terminals, such
as mobile phone main CPU ARM chip carry out.

In order to improve the accuracy of speech wake,
the present embodiment method in the acquisition
phase of sample characteristics, you can record
multiple wake-word speech signals issued by the
user, and then get the best wake-up word for word
the speech signal wake-up times recorded results
voiceprint recognition feature. As shown in Figure
2 for the terminal to obtain user-defined voice
wake-word sample characteristics of the process,
completed by the AP-side terminal:

In the terminal starts after a user-defined set
wake-up word, the first recorded user of said
wake-word speech signal, and then generate a
wake wake-up signal word word speech
recognition result of a voiceprint features 1, 1 and
the recognition result voiceprint 1 storage to a
custom wake-word memory area;

The second terminal of said user recorded wake-
word speech signal, and then generate a wake
wake-up word word speech recognition result
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signal 2 voiceprint characteristic 2, when the
wake-up word recognition results 2 and 1 wake-up
word recognition results are the same, optimize
the use of voiceprint 2 voiceprint 1, when the
wake-up word recognition results 2 and 1 wake
word recognition results are not the same, re-
recorded; recorded or re-enter the third record
from the first start;

The third terminal of said user recorded wake-
word speech signal, and then generate a wake
wake-up word recognition results 3 voiceprint
characteristic word speech signal 3, when the
wake-up word recognition results 3 and 1 wake-up
word recognition results are the same, optimize
the use of voiceprint 3 above have been optimized
voiceprint 1;

And so on, until the n-th recording is completed.
Figure 2, nis 4, for example, the method of the
present embodiment n values can be set
according to actual demand.

Step 102: the terminal is in a dormant state, the
voice signal detection and external input.

This step can be detected by the microphone
terminal outside of the speech signal, when the
terminal sleep state, the microphone can remain
active.

In this step, the terminal is in hibernation from a
hardware point of view may include: a main
processor of the terminal is in a dormant state,
from a software point of view may include: terminal
operating system is in sleep or locked.

Step 103: obtaining a speech recognition result of
the speech signal voiceprint features.

This step is obtaining a speech recognition result
voiceprint feature no timing constraints, you can
get the speech recognition result, after obtaining
voiceprint, or you can get voiceprint, after
obtaining the speech recognition result, you can
also get voice results voiceprint recognition
feature.

Speech recognition result
In this step, the voice signal is voice information
obtained by speech recognition or text commands.

This embodiment voiceprint example is the speech
signal may represent a user utterance mode

17/30

Petitioner Exhibit 1004, Page 951 of 1518



4/30/2019

SRB02: KA T I 7 SR RUITIR 75 5L 5
A 05 TR TS S A MR AT IO

R B L35 S S A S DL A
I, ATLLZESR, A A AR

ASIE ) 735 m] DA E — S B A R A R T I

Fads B AR A 5 e Gk AL, Blan, TE D,
TR, AR, ZEE, A=, HIBR L, S
farey
~f o

HARM, AP B el LRI DR

TP IR L v B A0S S PR T 1 5 e R
ATV AT 05— UL AL 7y A

T PR 15 S P A0 S IR A Y 1 S e A A
FrUCRC A 2056 LRIy 18

A PR303: MUY UL Fo 45 A A B T il & 5 5 2 5
AETRAE T 2K

AR AP RIUL LSS R o] VRS LR A~ VL Flid FE A
FIRULAL ML, BEI R AR i Fm] DA B £

R IR 7 AR S A Pl 25— UL i 3 (LA R 2 —
VAL T AELHEAT VF S48 IR a5 45 5 A UL AC /e

PN IR A5 5 ITULAC 8 fE & KT e e
s WALER AT 5 5 2K, &5, WHEA
RS TER, m, WA RS 5K,
B G wa UG B (B AT INAUAL BEA 21— S UL E 73

{6, SRJA PIWRZUC AL 7 (e A LS AR,
&, AN E i R TRVCAS 5 2R

it % S W WIS 2% S () DU AT ), At
AP — A F SRAL B AR R 56 RS e B 1) 1 25

/

R, BIRE B AR AR (W B 1) 1531 45 R AT 1]

S SIS EURFAL) B A BN B SAL BE 23 19 /7 Ak

X FEL LA TARMRIRAIN i 7 AL BLAR AL T2

sleepfEHLRAS, HmicHEIFPEHl I TAEmEE; 4

mick I /5 i IS MUNE 2 R AL PR, AT
TR XA ] DA ) 3 AR BEAEARIROIR S
N, 3 1 (IR TIAE (1 5 SAL BEL 25 i L AAL BEAT S
MEEEE, TELmIIIAE, R umirpu
[ o

PAcHE, LR F AL B AR i) IR AU 38 Sz AL
B, CoretJH TALFIRNH] mick e BI5H/= # 15
Sl EIF A E YIS A, REAIWE & T2
R WESR, Core2 ]/ Ja 1 ik 5 U BL A %
BOAUE, ROFWoE S e micks W25 A

file///C:/pdf/INO48471090US04/MTCN105575395.htm

Patent Order MT

parameters, such as the sound frequency,
loudness and so on.

The main steps 103-106 to process step voice
wake-up, which may be in a low-power audio chip
performs, such as low-power DSP chip. Before
voice wake, wake up in advance of the above
word recognition results and the wake-up word
speech signals voiceprint get downloaded to the
low-power audio chip memory area, in preparation
for the wake-up voice.

Step 104: Get wakeup word recognition result of
the speech recognition result and storage, as well
as matches the voiceprint and voiceprint stored.

In this step, get wake-up word recognition result of
the speech recognition result matches were stored
methods include: speech recognition result stored
wake-up word recognition results were matched to
obtain the voiceprint and voiceprint stored in way
matching results include: the voiceprint features
will be acquired and stored voiceprint match; this
step get wake-up word recognition result matches
the result with a stored voice, and access the
stored voiceprint and voiceprint results matching
process timing is not limited, you can execute the
former, the latter after the execution, or both the
execution of the former and the latter.

This embodiment results matching comprising: a
successful match or not, or match scores;
according to which the matching score is within a
predetermined range to determine whether the
match succeeds.

Step 105: according to the matching results to
determine whether the need to wake up the
terminal, and if so, step 106, and if not, proceed to
step 107.

In particular, when the voice recognition result of
the speech signal with the stored wakeup word
speech recognition result of the match is
successful, and the characteristics of the
voiceprint stored speech voice signal wake-up
word voiceprint matching success when it is
determined that the terminal needs to wake up;
otherwise, the determination is no wakeup
terminal.

This step needs to determine whether the results
match the success of the speech recognition
feature voiceprint matches, the timing of these two
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processes can be any judgment, including the
following:

1, first determine the speech recognition result and
the stored speech of the speech signal wake-up
word recognition result if the match is successful,
and if so, then determine the voiceprint of the
speech signal with the stored wakeup word
speech voiceprint match is successful, if it is
judged need to wake up the terminal; judgment is
NO circumstances determination no wakeup
terminal.

2, first determine the voiceprint of the speech
signal with the stored speech wake term voiceprint
match is successful, and if so, then judge the
speech recognition result with the storage of the
speech signal of voice wake word recognition
result if the match is successful, if it is judged need
to wake up the terminal; judgment is NO
circumstances determination no wakeup terminal.

3, while the determination of the speech
recognition result of the speech signal stored
speech recognition result if the wake-up word
matching is successful, and the voiceprint of the
speech signal and the wake-up word stored
speech characteristics whether the voiceprint
successful match, if all is successful, it is
determined that the terminal needs to wake up; if it
is determined that a match is unsuccessful no
wakeup terminal.

In this step, a match may include: match scores
within a preset range, or similarity within a preset
range.

Step 106: wake up the terminal.

In this step, you can wake up the terminal by
sending an interrupt event; when the voice wake-
up steps to be performed on a low-power audio
chip, low-power audio chip Analyzing need to
wake up after the terminal, the terminal will upload
interrupt events to wake up the main processor
main processor sleep state.

Step 107: no processing.

This embodiment of the method when the judge is
not required to wake the terminal, you can ignore
the current input speech signal, the wake-up

procedure can chip or device into hibernation to
save power terminal.
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During voice wake, since the sound;

Example embodiments provide a voice to wake
this method to end-users own voice as a sound
sample, end-users get the sound characteristics of
individuals (ie, the recognition result voiceprint
characteristic) as an audio sample characteristics
Sample features voiceprint and voiceprint wakeup
extraction (same same user sound pattern), to
avoid the user individual sound pattern difference
in the sound sample user sound pattern caused
wake-up failed to provide a wake-up rate; in
addition, Example embodiments of the present
joined the speech recognition result voiceprint
matching characteristics, can effectively avoid the
noisy environment caused by waking up, so that
the noise environment can not wake up the
terminal, reducing the error rate wake; the method
of the present invention may also supply custom
wake-term, to meet the needs of individual users,
to enhance the user experience.

Further, since different users different sound
pattern is different, that voiceprint, the application
of the present embodiment method only to wake
up my end user terminal, compared with the prior
art, but also to improve the information security of
the terminal.

Taking into account the environmental impact of
noise on the voice signal input by the user, to
further enhance the user reduces the error rate to
wake wakeup rate, the method of this
embodiment, after step 102 and before step 103
may also include:

Analyzing the voice signal meets the requirements
of a preset signal, and if so, step 103 is performed.

In particular, based on the input speech signal to
noise ratio is within a preset range, and if so, to
meet the requirements of the speech signal, or
other quality parameters of the speech signal is
within a preset range, and if so, to meet the voice
signal requirements, or to enter the voiceprint of
the speech signal with the use of a relatively
simple waveform matching, if successful, will meet
the signaling requirements. This step can be done
on a low-power audio chip.

Example of the present embodiment in
determining the speech signal does not meet the
requirements of the preset signal, the speech
signal can be input to discard; or when the judging
step is confidence in the low-power audio chip, the
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chip enters sleep mode to conserve electricity.
preferentially, shown in Figure 3, the above-
described voice signal meets a preset
determination required signal process may
include:

Step 301: the voice of the voice signals are
processed to obtain user data and background
noise data.

Since the external input voice signal includes a
speech signal emitted and the current user's own
user environment generated noise signal, during
signal determining can be a voice signal into voice
data and user data background noise.

Step 302: the voice data and the user data of the
background noise and the background noise are
preset to match the model.

In this step, the user voice data and background
noise unrestricted data matching the timing may
have to be at the same time.

Example of the present embodiment can be preset
number of stationary and non-stationary noise
acoustic statistical model than the typical life
scenarios, such as a car, a bar, a restaurant,
home, office, subway, meeting moderate.

In particular, this step may comprise the steps of:
the user voice data and background noise model
of the pre-match points to get the first matching
value;

The data of the background noise and background
noise model matching the preset value to obtain a
second division match.

Step 303: according to the matching results to
determine whether the speech signal meets a
preset signal requirements.

This step may include the above two matching
results obtained by the matching process to match
the score, this time to determine specific process
may include:

With the default value of the first matching
algorithm score and the second match scores
were calculated match score of the speech signal;
match scores to judge the speech signal is greater
than a predetermined threshold, if it is determined
to meet the requirements of the preset signal, if
not, it is determined that the signal does not meet
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the preset requirements, and if not, do not seek to
meet preset signal.

For example two match scores were weighted to
obtain a matching score, the match points and
then determine whether the value exceeded the
threshold of confidence, If it is judged to meet the
requirements of the preset signal.

Consider further voice terminal power
consumption when the wake-up, the present
embodiment may be composed of a main audio
processor to complete voice wake-up process,
prior sound sample characteristics (wake-up word
recognition results and wake voiceprint word
speech signals) to download the audio processor
storage area; when the terminal is in a dormant
state in a semi-sleep of the audio processor
standby mode, the mic event controlled wake of its
work; when detecting wake mic audio multicore
processors sound input to the implementation of
voice wake-up; this can make the main terminal
processing in the sleep state, the low-power audio
processor in response to external input and
processing of sound information, save power
terminals, improve end-of standby time. priority,
said audio processor core can be taken step-wise
process, Core1 mic for processing a received
signal received by the external sound a wake-up
event sounds preliminary analysis, which
determines the voice signal meets the preset
requirement, Core2 users to follow speech
recognition and authentication authentication, that
is, whether to wake up. Wake When mic input
Core1 speech is detected, the preset step required
Core1 execute judgment speech signal meets;
when Core1 determined to be, wake Core2, and
voice signals to the Core2 (preferentially, Core1
voice signal stored in Core1,2 shared storage area
extracted by the Core2); Core2 wake after
performing the above steps 103-106, to wake up
to identify, if adopted by the Core2 processor to
the main terminal (for example terminal ARM
chips) and transfer the hardware interrupt event,
terminal host processor receives an interrupt
wake-up event after the switch from sleep mode to
normal mode normal operation.

It should be understood: the speech recognition
result can also be matched to the present
embodiment or voiceprint matching process on
Core1 performed only when the match is
successful only wake Core2, and then Core2 wake
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up after a voiceprint match result of the execution
or voice match.

In this embodiment, a multi-core audio processor
core sub-step process designed to achieve
savings in power terminals or electrical effects,
enhance the user experience.

The following voice wake-up system shown in FIG.
4 will be specifically described embodiment the
method of the present embodiment; FIG. 4, the
system comprising: DSP chip (multicore DSP chip
may include at least two nuclei), the main CPU
terminal the ARM chip and microphone; wherein
the DSP chip includes two nuclear units, and a
wake-up storage unit (such as Flash), the first and
second nuclear unit Core1 nuclear unit Core2;
ARM chip includes a processing unit and a wake-
up wake-up word word storage unit; specific
process system shown in Figure 4 comprises a
voice wakeup:

Step 501: ARM chip in the wake of word
processing unit recording the user said wake-word
speech signal, and generates a wake-word
speech recognition result voiceprint feature will
wake word speech recognition result is stored in
the voiceprint feature wake term storage unit. can
specifically be described with reference to the
above-described generation method of FIG.

Step 502: ARM chip will wake word speech
recognition result, wake-word speech signals
voiceprint and a preset background noise model
downloaded to the DSP chip, and stored in the
wake storage unit.

Step 503: In the ARM chip is in sleep mode, the
dynamic monitoring external microphone voice
input, sends wake-up event when the wake-up
Core1 voice signal is detected.

Step 504: Core1 of detected voice signals are
processed to obtain user speech data and
background speech data.

Step 505: Core1 voice data to the user and the
background noise model to obtain a first preset
matching match score, the background noise
model and the background noise data to obtain a
first pre-matching two match score;

Step 506: Core1 using preset algorithm to score
the first and second match score of the match

23/30

Petitioner Exhibit 1004, Page 957 of 1518



4/30/2019

JITIR 5 — RIS P T FE IR 56 A% L e i 2
Je, ARBOITIREH S 510 5 B R4S RN S SURF
fiE

ek, AR T3 25— I 45734
AP A 2 BUNGE S PA (7 R P
G RILAL AT, FLFA I 21 2 0 A SO
IFIA 12 8 037 10 9] S SCRHE L RL R ZAT, L
T BRI

ARSI % B B v AR B M, P I
RPN = RN PR S

10 as, ASERGCIRft | — &, GG
BERLH AN QN AT — i IR IR U 5 M 5

JITIR AL BRASE S ] T 16 i AR V8 W e 2 L i i iR 4%
gt Je, MRAEPTRVE A5 T PN 4 R TR
IS ERT TR B A o

DLSGHE, BT v v i R 78 o st MR R EA T AR 48 i
W S RS R 7 A P R e e oh i
1 W6 M P 3R 4 i 5

JITIA AL BRI 1 MR A I SR e i o W =5 1 [ S 2R
AR N R TRV 1A o

DL, ASZhf] sh A B R B AEARMAG s I
TR B M M S R AE IRDIAE B Fr L

ARSI 2 (46 P £ s 52 o FH P AR (38 &
PRI R P ) R e, S B BRR A~ PEAL
Ry 5 N 5t

DAL A7 G A BARI St 7 2R A B i fe (1 1
—HHULY, ARG e AL BAR 9z H R R
TIX e ] T A B e B AR S A
N GORUL, AEAE B AL IR R T2 &, ddn] B
{1 i R A SR, AN N R T AT
(KR ElH

file///C:/pdf/INO48471090US04/MTCN105575395.htm

Patent Order MT

points value, calculated match score of the speech
signal.

Step 507: Core1 determination of the speech
signal match score is greater than a
predetermined threshold, If YES, step 508, and if
not, step 512 is performed.

Step 508: Core1 voice signal to wake up at the
same time Core2 Core2.

Step 509: After Core2 wake of the speech signal
for speech recognition speech recognition result
obtained, Wake word recognition results and
stored to match, if the match is successful, step
510, if failed, step 513.

Step 510: Core2 extracted voiceprint of the
speech signal, with stored voiceprint match, if
successful, step 511, and if not, step 513.

Step 511: Core2 send a wakeup interrupt events to
wake ARM ARM chip chip.

Step 512: Core1 back to sleep, DSP chip to sleep.

Step 513: Core2 back to sleep, wake voice flow
ends.

There are differences DSP chip Core1 Core2 and
voice processing capabilities of different
calculation power only when the DSP chip Core1
work because of the limited computing power and
clock speed and processing power when it is
operating in a relatively low-power DSP job status
(Normal). If the DSP chip Core2 work when the
computational processing power and high power
consumption is relatively high, when the Core2
wakes DSP chip in the Work state. But wake DSP
chip running at full speed work state power is
much smaller than the main CPU chip operating
power terminal Normal state.

This embodiment of the operating state of the DSP
chip can be divided into low-power operating state
and Core1 relatively high energy-consuming
operation Core2 run state. As can be seen from
Figure 5, even in a complex environment of strong
noise, not only to clear voice input feature, Core2
will not wake up, make DSP chip in a stable low-
power state. Even if the person is awakened
Core2 voice input is not custom instructions to
wake, or wake-up instruction is not recorded
wake-up feature user input, mobile phone main
CPU chip will not be awakened. Low-power DSP
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chip hardware ladder level wake-up mechanism,
the only of individual authentication mechanisms
to ensure the cell phone voice wake of power
control, and reduce the error rate in the wake.

Example

embodiment of the present application, the custom
with voiceprint wake term basis can reduce the
power of intelligent speech detection machine
control optimization problems, the better adapt to
the individual needs of special groups or
individuals, in at the same time easy to operate,
allowing users to voice control closer to people's
real life usage scenarios.

Second Embodiment:

To further enhance the user experience, after the
wake-up terminal, the line can also be fast and
automatic response to diversity, such as opening
applications, etc., on the basis of the present
embodiment, the above-described voice wake-up
method, there is provided a terminal processing
The method, as shown in Figure 6, comprising the
steps of:

Step 601: Use a voice wake-up method described
in Example wake the terminal.

Detailed description of a process of Reference
Example

particular wake.

Step 602: After waking up in the terminal,
according to a speech recognition result of the
speech signal should perform the preset action.
above step 602 can be done at the end of the
main processor.

Example of the present embodiment may be
preset to automatically defines the wake-word
corresponding to the response action, different
wake-up word may correspond to different
response actions; after the user wakeup word
wake terminals via voice, the terminal performs
according to the identification result of user input
speech signal corresponding response operations,
such as automatic call or chat software to
automatically open or turn driving mode. Here is
the text of the wake-up word, but also the
recognition result of said user text. priority, when
the wake-up through an interrupt event to wake
the terminal cases, you can set different wake-up
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word corresponds to a different wake-up interrupt
events, if a plurality of user pre-recorded wake-up
word, different word corresponding to different
wake wakeup interrupt events, terminal to different
wake-up interrupt events, perform different preset
operation or architecture different scenarios. Such
reached even when the phone user can also
awakened dormant black instruction by different
users, for quick and automatic response diversity.
For example, after a user-defined wake-up word is
"call" in the dormant terminal, the terminal issues
when the user says "Call" corresponds to the
wake-up interrupt events to wake up to itself, and
in the wake of the terminal according to a preset
call the phone number.

Therefore, the above method in step 601 voice
wake wake of the terminal process comprising:
generating a preset type of wake-up interrupt
events to wake the terminal according to the
recognition result of the speech signal;

602 steps above include: wake-up according to
the type of interrupt event executes the
corresponding preset operation.

The following are applications of the present
embodiment method specific scenarios:

Scene One: If the user record "emergency SOS,
help, Mom" when such a desperate cry for help
and user instructions related to oral language of
the word as a wake-up, giving the user a default
emergency wake-setting method. Allows the user
to set the emergency number, even with strong
noise data, the sensitivity value of this instruction
the first time to assist users to make an
emergency call when the user can not manually
call, or send an emergency message to the
recipient at the same time open the background
recording or camera functions stored in the file
directory, emergency, and in wifi network
environment uploaded cloud disk (this directory
can only be deleted by password, user manual,
are not deleted formatted system), emergency file
is generated in the form of short messages Notify
the user to set emergency contact.

Scene Two: When listening to the user says "OK,
LetGo!", A mobile phone according to the external
environment is similar to the noise inside the car
contained environment, according to the
gyroscope and acceleration sensor to detect the
phone's kinetic displacement incremental change,
according to the light sensor to detect Are mobile
26/30
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phone screen into a non-blocking state for the
user to directly open ZTE driving assistant. When
the user picks up the phone off, according to
changes in the environment and noise detection
sensor automatically turns off the momentum
driving assistants.

Scene Three: Children practice English
pronunciation: wake-word recording by
customizing the children are learning English in
the statement in advance, after the success of its
children like identifying the corresponding set of
characteristic application or landing mode. A very
like to play mobile games of children, parents,
custom wake-up word association Kid Mode
phone, in order to guide the children in the game,
while the consolidation exercise English
pronunciation can be children are learning the
pronunciation and statements preset wake-up
word, only children memory and correct
pronunciation standards before it can enter the
game mode for children. Inadvertently regulate
children's behavior, increase enthusiasm for
learning.

Other scenarios: You can also phone or online
service built different twisters, couplets, or when
the recording is still one-liners for users to choose,
when the user says the fashion pun content
corresponding time, allowing the user.

This embodiment of a method to improve the
individual user's voice wake-up rates, lower error
rates wake-noise sound and others, to achieve
interesting personalized voice Scenario.

Third Embodiment:

7, the present embodiment provides a wake-
speech apparatus, characterized by comprising: a
sampling module, a detection module, a first
acquisition module, a second acquisition module,
and a first judgment module wakeup module; the
sampling module is used to wake-word speech
signal acquisition end-user issue, get the wake-up
wake-up word recognition results voiceprint
characteristic word speech signals and storing;

The detection module for the terminal is in a
dormant state, the detection of the external input
speech signal;

The first acquisition module for acquiring speech
recognition result of the speech signal voiceprint
feature;
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The second acquisition module for acquiring the
speech recognition result wakeup word recognition
result and storage, as well as matches the
voiceprint and voiceprint stored;

The first module is used for judging according to
the matching results to determine whether to wake
the terminal; in the wake of the first judging
module for judging module is YES, the wake-up
terminal.

During voice wake, since the sound;

Example provide voice wake present embodiment
means for end-users own voice as a sound
sample, end-users get the sound characteristics of
individuals (ie, the recognition result voiceprint
characteristic) as an audio sample characteristics
Sample features voiceprint and voiceprint wakeup
extraction (same same user sound pattern), to
avoid the user individual sound pattern difference
in the sound sample user sound pattern caused
wake-up failed to provide a wake-up rate; in
addition, this embodiment of the device is added
to the speech recognition result voiceprint
matching characteristics, can effectively avoid the
noisy environment caused by waking up, so that
the noise environment can not wake up the
terminal, reducing the error rate wake; apparatus
of the present embodiment can also provide the
user custom wake term, to meet the needs of
individual users, to enhance the user experience.

Further, since different users different sound
pattern is different, that voiceprint, the application
of the present embodiment of the device can be
realized only to wake up my end user terminal,
compared with the prior art, but also to improve
the information security of the terminal.

Second judging module; : preferentially, 8, on the
basis of the above means, in this case voice wake
embodiment further includes means Before After

in the second determining module for external
detection module input speech signal, the first
acquisition module acquiring the speech
recognition result of the speech signal and a
voiceprint characteristic, judging whether the
speech signal satisfies preset signal requirements;
the first module for obtaining said second
determination means determines YES, obtaining a
speech recognition result of the speech signal and
a voiceprint characteristic. priority, the second
judging module for: of the speech signal is
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processed to obtain user data and voice
background noise data; the user data and voice
data of the background noise and background
noise models are preset to match; determine
whether the speech signal according to the
matching result satisfies preset signal
requirements. preferentially, shown in Figure 9, in
the above apparatus, the apparatus of the present
embodiment in the wake of the first acquisition
module, a second acquisition module, judging
module, and the first wake-up module is integrated
in the multi-core audio processor second nuclear
unit; the second judgment module integrated in the
multi-core audio processor's first core units;

The second determination module is used after
the first wake-up core unit, it determines whether
the speech signal is a signal complies with the
preset requirement, and if so, waking the second
core means;

The first acquisition module for, after said second
core means wake, the speech signal to obtain a
speech recognition result and a voiceprint
characteristic. preferentially, in this case the
judgment of the first voice recognition module for
the speech signal when the result of the stored
speech the voiceprint of the speech signal wake-
up and implementation of word recognition result
matches, and the stored voice wake-up word
voiceprint match is successful, it is determined
that the terminal needs to wake up.

Example apparatus of the present embodiment to
improve the individual user's voice wake-up rates,
lower error rate noise and wake others sound.

10, the present embodiment also provides a
terminal includes a processing module, and took
office as a wake-up means of said speech;

After the processing module for the voice wake
wake the terminal apparatus, performs the
corresponding operation according to the preset
speech recognition result of the speech signal.
priority, the voice wake-up means for generating a
wake-up module preset type of wake-up interrupt
events to wake the terminal according to the
recognition result of the speech signal;

The processing module is used to perform the
type of interrupt events corresponding operation
according to the preset wake.

Example processing module
29/30
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priority, the present embodiment is integrated in
the ARM chip; the voice wake-up device is
integrated in the low-power audio chip.

Terminal

This embodiment provides improved user
individual voice wake-up rates, lower error rates
wake-noise sound and others, to achieve
interesting personalized voice scenarios.

The above is described in further detail with
reference to specific embodiments of the present
invention is made, the final version does not
recognize the specific embodiment of the invention
is only limited to these instructions. Those of
ordinary skill in the art of the present invention,
without departing from the inventive concept
premise, you can also make a number of simple
deduction or replacement, should be regarded as
belonging to the scope of the present invention.

Cited by: CN105810196 A ; CN105898065 A ; CN106131292 A ; CN106297777 A ; CN106448663 A

; CN106502649 A ; WO18086033 A1 ;
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Abstract:

The invention relates to a non-native speech recognition system based on mixed model
state correction and a method thereof. The non-native speech recognition system comprises
a non-native speech interface, a native model module, a non-native model module, a native
state decoding module, a non-native state forced alignment module, a native-non-native
state similarity matrix computation module, a native-non-native state mapping table
computation module and a non-native state correction model decoding module. In the
system and the method thereof, a non-native acoustic model is corrected at statelevels
based on a native acoustic model of a speaker and state mapping among different models,
thus obtaining a model that better meets non-native pronunciation characteristics. The
system and the method thereof have the advantages of obvious improvement of recognition
performance compared with that of a recognition system which is not corrected by the
method on the premise of only the native training data without increase of any non-native
speech training data, no obvious speed fall of the recognition speech of the system and very
high practicability.

Abstract:

AL L — R TIRAS BRI S8 1IE I 4EREEE  The present invention relates to a non-native
ERR RGN . ARG e, dERREIERERE speech recognition system and method based on
M. RRERAH . JERRERIR IR, REER &R hybrid model state amended. The system
A AR REERAS SR H A SR REE 5 ERFE  comprises: a non-native speech interfaces, up
SR A HICUSEREFE R . RRE 5 4E REER AW model module, non-native model module,

F R G AR BRER A8 IE AR RO A L, 1% & decoding module native state, non-native status
55 % 7y e A [ AR ) R AR B, R S 5E A forcing alignment module, native and non-native
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state similarity matrix calculation module, native
and non-native status mapping table calculation
module and non-native state correction model
decoding module, the system and method of
mapping between the state of different models, the
use of mother tongue speaker acoustic models on
a state level for non-native acoustic model is
modified to give more in line with the
characteristics of non-native pronunciation model.
The system and method has the following
advantages: without adding any non-native
speech training data, relying only native speaker
training data are available, the relative
performance of the method is not used to identify
corrected identification system has significantly
improved; the same system Speech Recognition It
did not significantly reduce the speed, with high
availability.

1, a non-native speech recognition system,
wherein the system comprises: a non-native
speech interface for data collection of non-native
speech, and the non-native voice data into non-
Native Status force alignment module and
decoding module up state; a native model module
to provide up to up status acoustic model
decoding module and non-native state correction
model decoding module; a non-native model
module, used to force alignment to non-native
state modules and non-native state correction
model decoding modules provide non-native
acoustic models; a native state decoding module
for up acoustic model standard non-native voice
data is decoded to give up the speech state-level
segment information, namely the status of native
speech decoding information and state-level
native speech segment information is fed up with
the non-native state similarity matrix calculation
module; a non-native status forcing alignment
module for non-native acoustic models will be
compulsory for non-native speech data aligned to
give non- native speech state-level segment
information, namely non-native speech state
reference information and non-native speech state
level segment information is fed up with the non-
native state similarity matrix calculation module; a
native and non-native state similarity matrix
calculation module for native speech state-level
segment information and non-native speech state-
level segment information on the time alignment,
when the time is up speech state coincides with
the non-native speech state is greater than a
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2. WIEPCRIERABT IR AEREE W S IR R 8, H
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predetermined threshold value, that the two states
once "with the current"”, the statistics of all "with
the current" situation, and calculate non-native
speech state corresponds to the state of native
speech similarity matrix, and the similarity matrix
information into the native and non-native state
map calculation module; a native and non-native
status mapping table calculation module for
obtaining the status of a mapping table according
to the similarity matrix calculation; and a non-
native state correction model decoding module for
decoding the speech recognition process, with the
state up acoustic model state map found amend
non-native acoustic models corresponding state,
to be non-native acoustic models after correction;
the final use of non-native acoustic models after
the completion of the correction of non-native
speech recognition.

2, according to non-native speech recognition
system according to claim 1, wherein said non-
native speech state corresponds to the state of
native speech similarity matrix obtained by the
following formula: IJ N count (t_ n = - where, M, N,
respectively the number of state Chinese and
English; A_ (M, N) for the similarity matrix; A "is
the first serious Xingshi matrix column elements
tj non-native voice state, i-speaking voice status;.
A A, (MN)J=1M,=INC_(L) is native and
non-native speech state _ voice status j between
"'co-occurrence” occurrences.

3 Wo books seeking the right to play according to
claim non-native speech recognition system of
claim 1, characterized in that said state mapping
table in the following manner: If A. N_ Xingshi
matrix column elements are the major elements of
the corpse n columns, then the state is called the
state of the corpse of the first amendment n
candidate status; the status of each non-native
language can be found n candidate correction
native language in the matrix state, wherein, n and
It; Mc 4, according to non-native speech
recognition system according to claim 1,
characterized in that the non-native state
correction model decoding module decoding the
speech recognition process, the observed value of
zero. With n candidate status to amend non-native
state after the corpse of observation probabilities
clever"_€)becomes:.p_o_=op"o)to_0)Z
ory_1(),. "Where 0 represents the right to amend
non-native state of heavy, spoon the
corresponding section called candidate status, n is

the number of candidates; clever" P ) "and p,"
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(ot), " denote non-native status corpse and
Bamboo native state under observation 0.5
original observation probabilities.

5, a non-native speech recognition method
comprising the steps of: (1) non-native speech
interface collecting a certain number of non-native
voice data, for obtaining a model state map; (2)
non-native status force alignment block with non-
native acoustic model for non-native speech data
alignment forced to give non-native speech state-
level segment information, namely the status of
non-native speech reference information; (3) the
native state standard decoding module up
Acoustics model of non-native speech data is
decoded to give up the speech state-level
segment information, namely the state of native
speech decoding information; and (4) native and
non-native state similarity matrix calculation
module and the resulting non-native speech state-
level segment information and native speech
state-level segment information in time alignment,
a time when the two states coincide greater than a
preset threshold, these two states appear a "co-
occurrence"; (5) Native and non-native status
similar matrix calculation module statistics of all
the "co-occurrence" the situation and calculate the
non-native speech state corresponds to the state
of native speech similarity matrix; (6) native and
non-native state map state maps obtained
computing module based on the similarity matrix
Table; (7) non-native state correction model
decoding module based on the obtained state
map, in the decoding process of speech
recognition, the acoustic model with native state
mapping table to find the corresponding non-
modified up acoustic model state, to be corrected
non-native acoustic models.

6, according to non-native speech recognition
method as claimed in claim 5, characterized in that
the non-native speech state corresponds to the
state of native speech similarity matrix obtained by
the following equation: Book 3 Wo seek playing
right A@ = _unt (t_SJ @ JN San.u"@ (,._)n=one
where, M, N, respectively Chinese and English,
the number of state; A, (M, N) the similarity matrix;
A "is the first production Xingshi column matrix
element; tj state non-native speech, native speech
_tostate; AA,,t(,N), r=1M =1"The same is
now" is the native speech state and non-native
speech state _ _ between the number of
occurrences of
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Description:

A StFLI T — R AERRE R & BN RS STk
RS AT I S BN RG ST, Bl
BT RABALRSBIERAE BEEE 35 IR ARG AT

5
1250

HREA ARG BN ARR, AERREEH
WU B E & B RS TRl L — o ATHETE
WA AR BRSO S, N PERE
W2 RORIZIRS,  Fenlex A8 E D& 3G
Mo WHAAEARUE I BUN RGN D E-EREE I
GAERTHE N, X A AN F R 5 ) 4E BEE
IR MR PR S AR BRI OB E A
ik (Bohn.O_S., Frege,J-E., nThe production Of
new and Similar Vowels by adult German learners
Of English." | [MM] Stud. Second Lang. Acquis.

14, 131- )R, FAEREEUL IR AT HARE S &

HN, ATRE S UL A B B REE A AT B G,

B AR A UL N BRE R SR A E bR E F R
Ry RAHEE G IR . XA R e KB, didAE
SHGEREE F YIS, TRk il A BREE &
g%ﬂﬁﬁﬁﬂb, R BT AL RS Fe v 1 BB TR &
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7, according to non-native speech recognition
method as claimed in claim 5, characterized in that
said state map obtained by the following square
formula: if A "column of the matrix element is
called row Nakagawa corpse column The n-th
largest element, the state n "is the state of the
corpse of the first amendment n candidate status;
the status of each non-native language can be
found n the status of candidate native language of
the amendment in the matrix, where, n and It; Mc
8 The non-native speech recognition methodology
set forth in claim 5, wherein said non-native state
correction model decoding module decodes the
speech recognition process, the observed value of
0., With non-native state n candidate status after
correcting corpse observation probabilities clever "
0) becomes.. P_)=p"(0)a_0_o)Zody_ ), "™
where, O Fixed right non-native state of weight,
percent is the corresponding section called
candidate status, n is the number of candidates;
Pakistan "(*)" and p, "(.)" denote non-native status
corpse and native state is called the observation
The original observation probabilities under 0.5.

_1_5tFL Ming book a non-native speech
recognition system and method TECHNICAL
FIELD The present invention relates to a speech
recognition system and method, and more
particularly to non-native speech recognition
system and method based on hybrid model state
amended.

BACKGROUND With globalization, non-native
speech recognition has become one of modern
society information technology research focus in
the field of speech recognition. Non-native speech
recognition relative native speech recognition, the
recognition performance will be significantly
reduced, especially for people with serious accent
speak. How to ensure that the voice recognition
system in only a small number of non-native
language training under the premise of the data,
speech recognition performance for non-native
accents with varying degrees of improvement are
non-native speech recognition research.

Document (Bohn.O_S., F ege, J @ E., NThe
production Of new and Similar Vowels by adult
German learners Of English. "' [MM] Stud. Second
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AT, YA FERN AR (WMAPA MLAR) 2 I
JS2FH T A B AR REE W B WA T (Z. Wang, T
Schultz.A. Waibel, wComparison Of acoustic
model adaptation techniques On non-native
Speech" [CA, Proc® ICASSP 2003.). ixKJ5kE
LRI Bl REE oG & U AT BE R, 843
BEVE Fo i P g AR U REAE 76 — R I L@ U BF 15 1)
FEHF e (EIXEE AT, B i A A
(AL 2 T RATERR AF R RS . REH
N ATE S A BEE & WUMPERE LA ok, (B
M N BAS BB A AE R 1 R A TR
FH EC BEE A B SRR BRETR & R0 BIE B8, U09R 4
. ZR(J. Humlphries, P. Woodland, and D.
Pearce. "Using accent-specific pronunciation
modeling for robust Speech recognition." [C] In
Proc. ICSLP '96, pages , 2324-2327,
Philadelphia, PA, October 1996 )i 7 1 H id M 5
IR, FEH SEEE BRE S PR T
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Eite
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FARS S B BB N BRE 5 IR B R A ABE R
BETH S
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Lang. Acquis. 14, 131-) He notes that non-native
speaker pronunciation language during target may
be replaced with the speaker's own Pronounced,
or have speakers produce Pronounced features
and characteristics of the combination of the target
language pronunciation pronunciation. This
conclusion Kai made us, the speaker's own native
language training data may be non-native speaker
voice recognition helpful, especially for those
heavier voice data pronunciation accent.

Currently, the speaker adaptation techniques
(such as MAP ML R) has been widely used in the
treatment of non-native speech recognition (Z.
Wang, T. Schultz.A. Waibel, wComparison Of
acoustic model adaptation techniques On non -
native Speech "' C, Proc ICASSP 2003.). Such
methods mainly by a small number of non-native
speech data adaptive, so Pronounced acoustic
model to a certain extent on the approximation of
non-native pronunciation features. In The
methodology, the similarity is to determine the key
factors to identify good or bad performance
adaptive data and test data. Although adaptive
technology to improve performance on non-native
speech recognition contribute, but after an
adaptive model in a non-native speech native
speech recognition performance model in native
speech recognition performance, is still low
compared to the literature (J. Humlphries, P.
Woodland, and D. Pearce. "Using accent-specific
pronunciation modeling for robust Speech
recognition." [C ] In Proc. ICSLP '96, pages, 2324-

2327, Philadelphia, PA, October 1996 ) adaptive
algorithm study limitations, noting that the main
cause of the low rate of non-native speech
recognition from native language speakers can not
Pronounced non-covered language. How would a
non-native speech acoustic model can simulate
the focus of such a non-native language
pronunciation of speech recognition research
work.

Book confessed SUMMARY To overcome the
shortcomings of the prior art, the present invention
provides a state-based correction of non-native
speech recognition system and methodology, the
system and methodology by state mapping
between different models, the use of the speaker
up acoustic models in the state level of non-native
acoustic model is modified, resulting model is
more in line with the characteristics of non-native
pronunciation.

6/14
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To achieve the above object, the present invention
provides a non-native speech recognition system,
comprising: a non-native speech interface for data
collection of non-native speech, and the non-
native voice data into the non-native status force
alignment module and decoding module native
state.

A native model module for native and non-native
status decoding module decoding state correction
model module provides up acoustic model for.

A non-native language model module for non-
native status force alignment module and non-
native state correction model decoding modules
provide non-native acoustic models. a native state
decoding module for up according to the standard
acoustic model for non-native voice data is
decoded to give up the speech state-level
segment information, namely the state of native
speech decoding information, and native speech
state-level segment information sent the native
and non-native state similarity matrix calculation
module.

A non-native status forcing alignment module for
non-native acoustic models to non-native speech
data aligned native speech forced to give non-
native speech state-level segment information that
IS non-native speech state reference information
and non- state-level segment information is fed up
with the non-native state similarity matrix
calculation module.

A native and non-native state similarity matrix
calculation module for native speech state-level
segment information and non-native speech state-
level segment information on the time alignment,
coincidence when the native and non-native
speech speech state status When the time is
greater than a predetermined threshold, | consider
these two states appear a "co-occurrence", the
statistics of all "with the current" situation, and
calculate non-native speech state corresponds to
the state of native speech similarity matrix, and the
similarity matrix information into the native and
non-native status mapping table calculation
module.

A native and non-native status mapping table
calculation module for obtaining the status of a
mapping table according to the similarity matrix
calculation. And a non-native state correction
model decoding module for decoding the speech
recognition process, the acoustic model with
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mother tongue Status mapping table to find the
corresponding non-modified up acoustic model
state, to be non-native acoustic models corrected:;
final non-native acoustic models using the revised
completion non-native speech recognition.
wherein the non-native speech state corresponds
to the state of native speech similarity matrix
obtained by the following equation: Book
confessed San _t (t_Si) where, M, N, respectively,
for the Chinese and English, the number of state;
A, T (Iv4, N_ is similarity matrix;? A "is the first
serious Xingshi column matrix element; tj state
non-native speech, native speech _ to state; A"A,,
t(M,_9i=\M, _A_C un (_is opening up speech
state s fly non-native speech state "co-occurrence"
j between the number of occurrences. wherein the
state mapping table in the following manner: If A
"matrix called reed row n column elements are the
major elements of the corpse column, the state is
called the state of the corpse of the first
amendment n candidate status; for example: if
middle row matrix A. Lu column element is the
largest element in the matrix column corpse, which
means the state from the corresponding language
Lu Yan and the state most similar state is the state
of Lu Yan corrected first candidate status. If the
Iraqi Xingshi column element Lo is the second
largest element column, then the state of Iraq is
the second candidate status households revision
status and so forth, the status of each non-native
language can find n Shao revision status of
candidate native language (n and amp in a matrix;.
It; M) o wherein the non-native state correction
model decoding module in speech recognition
decoding process, for observations 0.5, with n
candidate status of non-native state after
correction corpse observation probability p, " .)
Becomes: p.14 (0) =opJnd40)6a ) _oy ). u
where O represents the right to amend non-native
state of weight, percent of the corresponding first
Chuan candidate status, n is the number of
candidates;. p, ". 0)" and p, " 0),. u denote non-
native state Pronounced dead and called on the

state to observe a value of O @ Under the original
observation probabilities.

The present invention provides a non-native
speech recognition method comprising the steps
of: (1) non-native speech interface collecting a
certain number of non-native voice data, for
obtaining a model state map.

(2) non-native status force alignment block with
non-native language to non-native speech
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acoustic model number forced to dig together to
give non-native speech state-level segment
information that is non-native speech state
reference information.

(3) up state decoding module up with a standard
acoustic model for non-native speech data is
decoded to give up the speech state-level
segment information, namely the status of native
speech decoding information.

(4) Native and non-native state similarity matrix
calculation module and the resulting non-native
speech state-level segment information and native
speech state-level segment information on the
time alignment, when a coincidence of time
greater than a predetermined two states When the
set threshold, these two states appear once "with
now."

(5) Native and non-native state similarity matrix
calculation module statistics of all the "co-
occurrence" Ming said the situation and
calculations to obtain a non-native speech state
corresponds to the state of the similarity matrix
native speech.

(6) native and non-native state map state map
obtained calculation module based on the
similarity matrix.

(7) non-native state correction model decoding
module based on the obtained state map, in the
decoding process of speech recognition, the
acoustic model with native state mapping table to
find the corresponding non-modified up acoustic
model state, to be amended The non-native
acoustic models.

Advantages

the present invention is: (1) non-native speech
recognition system and method of the present
invention enables non-native acoustic model is
more adapted to the characteristics of the non-
native speech with a native accent.

(2) non-native speech recognition system and
method of the present invention, the use of state
mapping between different models, the use of
mother tongue speaker acoustic models on a state
level obtained according to the state of non-native
acoustic model is modified, the decoder mapping
table non-native speech recognition. Hybrid model
state revised non-native speech recognition
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system for non-native speech recognition rate and
end the use of the revised methodology of
comparing identification system; and without
adding any non-native speech training data, the
training data only rely on standard up premise
under non-native speech recognition with a native
accent situation is relatively late adoption of the
revised methodology recognition system has been
significantly improved; and the system did not
recognize the voice of the speed decreased.

(3) non-native speech recognition system and the
methodology of the present invention achieves up
acoustic model using non-native amendment
acoustic models for improved identification
performance of non-native speech. Compared
voice adaptive technology, do not need to add
more non-native hybrid model training data
correction method based on the state. Because of
the size used up acoustic model correction can be
controlled in a very small range, model corrected
in the calculation would not be significant speed
increase. We conducted extensive testing real
network data, the results are displayed in the
identification of performance, because the system
mapping information on the state level is based on
the state of the decoding output sequence
statistics obtained, such guidelines are more
direct, basically true It reflects the degree of
similarity between the two languages status.
Compared with the system at the end of the use of
the methodology based on the modified hybrid
model state non-native speech recognition system
error rate for non-native speech relative decline
may reach 5-10_ drawings illustrating an invention
based on hybrid model state correction The basic
block diagram of the non-native speech
recognition system and method of the algorithm;
flow block diagram of a non-native speech
recognition system 2 of the present invention;
"with the current status of a particular embodiment
up voice and non-native speech state Figure 3
between invention "Fig.

Book confessed specific embodiments with
reference to the following specific embodiments of
the present invention will be described in further
detail: Figure 1 is a hybrid model based on the
state of the basic block diagram of the non-native
speech recognition system correction algorithm,
which describes a hybrid model state correction
core algorithm components, mainly composed of
several components: a non-native speech, native /
non-native acoustic models, forcing alignment,
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decoding, decoding status map generation and
non-native state correction model. Figure 2 is a
block diagram of a specific implementation
process of the mixed model state correction
algorithm non-native speech recognition system.

The present invention relates to a hybrid model
state correction algorithm of non-native speech
recognition is the core technology of obtaining the
status of mapping table (shown in Figure 2
modules 1-7). Hybrid model state correction
algorithm is a new state based on similarity matrix
mapping algorithm, the number of co-occurrence
statistics, obtained correspondence between the
two languages between states, using the state of
the relationship is determined for correcting the
right. system of the present invention comprises: a
non-native speech interface for data collection of
non-native speech, and the non-native voice data
into the non-native status force alignment module
and decoding module native state.

A native model module for native and non-native
status decoding module decoding state correction
model module provides up acoustic model for. a
non-native language model module for non-native
status force alignment module and non-native
state correction model decoding modules provide
non-native acoustic models. a native state
decoding module for up according to the standard
acoustic model for non-native voice data is
decoded to give up the speech state-level
segment information, namely the state of native
speech decoding information, and native speech
state-level segment information sent the native
and non-native state similarity matrix calculation
module. a non-native status forcing alignment
module for non-native speakers of non-native
speech acoustic model number dig forced
alignment to obtain non-native speech state-level
segment information that is non-native speech
state reference information and non-native speech
state-level segment information is fed up with the
non-native state similarity matrix calculation
module.

A native and non-native state similarity matrix
calculation module for native speech state-level
segment information and non-native speech state-
level segment information on the time alignment,
coincidence when the native and non-native
speech speech state status When the time is
greater than a predetermined threshold, | consider
these two states appear a "co-occurrence", the
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statistics of all "with the current" situation, and
calculate non-native speech state corresponds to
the state of native speech similarity matrix, and the
similarity matrix information into the native and
non-native state map heartfelt calculation module.

A native and non-native status mapping table
calculation module for obtaining the status of a
mapping table according to the similarity matrix
calculation. And a non-native state correction
model decoding module for decoding the speech
recognition process, the acoustic model with
mother tongue Status mapping table to find the
corresponding non-modified up acoustic model
state, non-female vocal school books say so get
corrected end-use non-native acoustic models
after the completion of the correction of non-native
speech recognition; model.

The calculation process of the present invention
are as follows: (Figure 2) First, non-native status
Answer: choose a certain amount of non-native
voice data (non-native voice interface 1), these
data are used to generate non-native speakers
Native similarity matrix. Acoustic model with a
non-native (non-native model module 2) enforce
these data alignment (orced-alignmlen), to obtain
the status of non-native sequences, and record
the time each state information (non-native status
force alignment block 4) time information up
acoustic model (up model Module 3) on the first
step of non-native speech data decoding
(Decode), to give up state sequences, and record
each state: the second step up state recognition
results. (Native state decoding module 5) The third
step, "with the current" criteria: the first step and
the second step, in the same number of non-
native voice data, were obtained by non-native
and native state sequence and the corresponding
time segment information based on the positional
relationship between the two states on the timeline
sequence, you can define two states "with the
current" phenomenon. Before computing "co-
occurrence", the first definition of a "co-
occurrence' matrix that is (state the number of
native language * non-native language state
number) of the matrix, each element of the
position on the recording of the corresponding row
and column of the state "The same is now"
between the number. In the experiments of the
present invention, the method, the definition of
when two states in overlapping time period
accounts for non-native language state duration
half, counted as one "with the current." When non-
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native language and native language status state
capacity corpse appears a ""co-occurrence", add 1
recorded in the corresponding co-occurrence
matrix strict Xingshi column position. As shown in
Figure 3, appearing between the "ae nonnat ve"
Native Voice Status "aa native" state and non-
native speech a "co-occurrence." eleven fourth
step, the state of the similarity matrix calculation
(native and non-native state similarity matrix
calculation module 6): If set M, N, respectively
native language and non-native language state
number, A,, t (_ is derived from the co-occurrence
matrix out of the similarity matrix, the matrix
elements of the similarity of the case record and
non-native language native language between
states.A "the elements of the matrix column
Xingshi strict set j is non-native language status,
native language _ for the state, the similarity
between the two is calculated as. _ C untt_SJ AiJ
N scattered counntOOJ SJ "' '(1) where, _T (M, N)
_ M =1 N fifth step, after obtained similarity
matrix, the matrix is obtained based on the state
map (native and non-native status mapping table
calculation module 7). If the matrix A. Xingshi
middle column element is a column matrix corpse
The largest element, this means that the
appropriate language from the strict state and the
state of the corpse is most similar to the state
produced the first candidate for correction Status
corpse. If Iraq Xingshi column element is the
second largest element corpse column, then the
state is called state of the corpse of the second
candidate revision status and so on, each state
can be found in non-native language book n
alternatives confessed amended state election
native language in a matrix (n and It; M) Q At this
point, we Hybrid mapping information model state
correction algorithm to obtain the native language
and non-native language between state.

The sixth step, the next state based on the
mapping relations between the mother tongue in
the decoding process using the acoustic model for
non-native acoustic model is modified (non-native
state correction model decoding module 8). (. P)
obtained according to the state of the fifth step
mapping table, in the decoding process of speech
recognition, the observed value of 0.5, with a non-
native state n after correction candidate state body
observation probability p, "becomes: p W_o_=op
4 0) )op, " ), M"(2) where represents the right
to amend non-native state of heavy, spoon the
corresponding first Shanghai candidate status, n is

the number of candidates. p, "(P.)" And India O @),
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"u denote the state of the corpse and the non-
native Sichuan native state in the original concept
of the value of 0.1 under police observation
probability.

The present invention features: (1) a non-native
language acoustic model is more adapted to the
characteristics of the non-native speech with a
native accent (2) A novel non-native speech
recognition method based on hybrid model state
as amended, (3) only rely on the premise of
standard native acoustic models for improved
identification performance of non-native speech.
making English grammar based on a given real
network data test with Chinese accent shows that
correction algorithm based on hybrid model state
of non-native speech recognition system error rate
is set on an English test with a Chinese accent
opposite end non-native speech recognition
system using this methodology 5_10 percent
decrease (relative value) calculation speed relative
to the end of the use of non-native speech
recognition system that methodology reduced by
20 percent -25 percent (relative value).

Cited by: CN102254553 A ; CN102254553 B ; CN103632668 A ; CN103632668 B ; US10224023 BB
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