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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 fol lowing steps: 

Step 1 01 :  end-user acquis it ion wake-word speech 
signals em itted by obta in ing the wake wakeup 
word recogn ition results voiceprint characteristic 
word speech signals and stored. 

Th is embodiment of the method may be employed 
voice col lecting device, such as a m icrophone to 
col lect end-user voice signal sent. The method of 
th is embod iment, the word recogn ition result 
obtained wake voiceprint characteristic t im ing is 
not l im ited, you can get the recogn ition resu lt, after 
obtain ing voiceprint may be acquired at the same 
t ime. 

In this embodiment wake word recognition result is 
a wake-word speech recognition voice signal 
obtained wake-word text or commands. Th is 
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 term inal ,  that is the main chip  term inals, such 
as mobi le phone main CPU ARM ch ip carry out. 

In order to improve the accuracy of speech wake, 
the present embodiment method in the acqu isit ion 
phase of sample characteristics, you can record 
mu lt ip le wake-word speech signals issued by the 
user, and then get the best wake-up word for word 
the speech signal wake-up t imes recorded resu lts 
voiceprint recogn ition feature. As shown in Figure 
2 for the term inal to obta in user-defined voice 
wake-word sample characteristics of the process, 
completed by the AP-side term inal :  

In the term inal 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 resu lt of a voiceprint features 1 ,  1 and 
the recogn ition result voiceprint 1 storage to a 
custom wake-word memory area; 

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

The third term inal 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 recogn ition results are the same, optim ize 
the use of voiceprint 3 above have been optim ized 
voiceprint 1 ; 

And so on, unti l  the n-th record ing is completed. 
Figure 2, n is 4,  for example, the method of the 
present embodiment n values can be set 
accord ing to actual demand. 

�m¥iJ PiF��x1ffl?•As{]ifrs18%B{]�ofoJ ,  fil Step 1 02 : the term inal is in  a dormant state, the 
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This step can be detected by the m icrophone 
term inal outs ide of the speech signal ,  when the 
term inal sleep state, the m icrophone can remain 
active. 

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

Th is step is obta in ing a speech recogn ition result 
voiceprint feature no t iming constraints, you can 
get the speech recognit ion resu lt, after obtain ing 
voiceprint, or you can get voiceprint, after 
obtain ing the speech recognition result, you can 
also get voice results voiceprint recogn ition 
feature. 

Speech recogn ition result 

In this step, the voice signal is voice information 
obtained by speech recogn ition or text commands. 
Th is embodiment voiceprint example is the speech 
signal may represent a user utterance mode 
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parameters, such as the sound frequency, 
loudness and so on. 

The main steps 1 03-1 06 to process step voice 
wake-up, wh ich may be in  a low-power audio ch ip 
performs,  such as low-power DSP ch ip .  Before 
voice wake, wake up in advance of the above 
word recogn ition results and the wake-up word 
speech signals voiceprint get down loaded to the 
low-power audio ch ip memory area, in preparation 
for the wake-up voice. 

Step 1 04: Get wakeup word recogn ition result of 
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In this step, get wake-up word recognition resu lt of 
the speech recogn ition resu lt matches were stored 
methods include: speech recogn ition resu lt stored 
wake-up word recognition resu lts were matched to 
obtain the voiceprint and voiceprint stored in way 
match ing resu lts include: the voiceprint features 
wi l l  be acquired and stored voiceprint match ; this 
step get wake-up word recognition result matches 
the resu lt with a stored vo ice, and access the 
stored voiceprint and voiceprint resu lts match ing 
process t im ing is not l im ited , you can execute the 
former, the latter after the execution, or both the 
execution of the former and the latter. 

Th is embodiment resu lts match ing comprising: a 
successfu l match or not, or match scores; 
accord ing to wh ich the match ing score is with in a 
predeterm ined range to determ ine whether the 
match succeeds. 

Step 1 05: accord ing to the match ing resu lts to 
determ ine whether the need to wake up the 
term inal ,  and if so, step 1 06, and if not, proceed to 
step 1 07. 

In particu lar, when the voice recogn ition result of 
the speech signal with the stored wakeup word 
speech recognition result of the match is 
successfu l ,  and the characteristics of the 
voiceprint stored speech voice signal wake-up 
word voiceprint match ing success when it is 
determ ined that the term inal needs to wake up;  
otherwise, the determ ination is no wakeup 
term inal .  

Th is step needs to determ ine whether the resu lts 
match the success of the speech recognition 
feature voiceprint matches, the t im ing of these two 
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processes can be any judgment, including the 
fol lowing: 

1 ,  first determ ine the speech recogn ition result and 
the stored speech of the speech signal wake-up 
word recogn ition result if the match is successfu l ,  
and i f  so ,  then determ ine the voiceprint of the 
speech signal with the stored wakeup word 
speech voiceprint match is successfu l ,  if it is 
judged need to wake up the term inal ;  judgment is 
NO circumstances determ ination no wakeup 
term inal .  

2 ,  first determ ine the voiceprint of the speech 
signal with the stored speech wake term voiceprint 
match is successfu l ,  and if so, then judge the 
speech recognition result with the storage of the 
speech signal of voice wake word recogn ition 
result if the match is successfu l ,  if it is judged need 
to wake up the term inal ;  j udgment is NO 
circumstances determ ination no wakeup term inal .  

3, whi le the determ ination of the speech 
recognition resu lt of the speech signal stored 
speech recognition result if the wake-up word 
match ing is successfu l ,  and the voiceprint of the 
speech signal and the wake-up word stored 
speech characteristics whether the voiceprint 
successfu l match , if a l l  is successfu l ,  it is 
determ ined that the term inal needs to wake up; if it 
is determ ined that a match is unsuccessful no 
wakeup term inal . 

In this step, a match may include: match scores 
with in  a preset range, or s im i larity with in a preset 
range. 

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

Step 1 07 :  no processing. 

Th is embodiment of the method when the judge is 
not requ ired to wake the term inal , you can ignore 
the current input speech s ignal ,  the wake-up 
procedure can ch ip or device into h ibernation to 
save power term inal .  
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During voice wake, s ince the sound; 

Example embod iments provide a voice to wake 
th is method to end-users own voice as a sound 
sample, end-users get the sound characteristics of 
individuals ( ie , the recognition resu lt voiceprint 
characteristic) as an aud io sample characteristics 
Sample features voiceprint and voiceprint wakeup 
extraction (same same user sound pattern) ,  to 
avoid the user ind ividual sound pattern d ifference 
in the sound sample user sound pattern caused 
wake-up fai led to provide a wake-up rate; in 
add it ion, Example embod iments of the present 
joined the speech recognit ion result voiceprint 
match ing characteristics, can effectively avoid the 
noisy environment caused by waking up,  so that 
the noise environment can not wake up the 
term inal ,  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, s ince d ifferent users d ifferent sound 
pattern is d ifferent, that voiceprint, the appl ication 
of the present embod iment method only to wake 
up my end user term inal ,  compared with the prior 
art, but also to improve the information security of 
the term inal .  

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 1 02 and before step 1 03 
may also include: 

Analyzing the voice signal meets the requirements 
of a preset signal ,  and if so, step 1 03 is performed. 

In particu lar, based on the input speech signal to 
noise ratio is with in a preset range, and if so, to 
meet the requ irements of the speech signal ,  or 
other qual ity parameters of the speech signal is 
with in  a preset range, and if so, to meet the voice 
signal requ irements, or to enter the voiceprint of 
the speech signal with the use of a relatively 
s imple waveform match ing,  if successfu l ,  wi l l  meet 
the signal ing requirements. Th is step can be done 
on a low-power audio chip .  

Example of the present embodiment in 
determ in ing the speech signal does not meet the 
requirements of the preset signal , the speech 
signal can be input to d iscard ;  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. 
preferential ly, shown in Figure 3, the above­
described voice signal meets a preset 
determ ination required s ignal process may 
include: 

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

S ince the external input voice signal includes a 
speech signal em itted and the current user's own 
user environment generated noise signal ,  during 
signal determ in ing 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 t im ing may 
have to be at the same t ime.  

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

In particu lar, this step may com prise the steps of: 
the user voice data and background noise model 
of the pre-match points to get the first match ing 
value; 

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

B{]ttf.'f�tis : 11HJJ5?Jr� i-as18% B{]i9'JJiJ fa*r:'t.t»! Step 303: accord ing to the match ing resu lts to 
��� B{]Pffi:�i � �$1tf:Pffi:�i?Jr�f1ft1ffl ; determ ine whether the speech signal meets a 
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preset signal requirements. 

Th is step may include the above two match ing 
resu lts obtained by the match ing process to match 
the score, this t ime to determ ine specific process 
may include: 

With the default value of the first match ing 
algorithm score and the second match scores 
were calcu lated match score of the speech signal ;  
match scores to judge the speech signal is greater 
than a predeterm ined threshold, if it is determ ined 
to meet the requirements of the preset s ignal ,  if 
not, it is determ ined that the signal does not meet 
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For example two match scores were weighted to 
obtain a matching score, the match points and 
then determ ine whether the value exceeded the 
threshold of confidence, if it is judged to meet the 
requirements of the preset signal . 

Consider further voice term inal 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 resu lts and wake voiceprint word 
speech signals) to download the audio processor 
storage area; when the term inal is in a dormant 
state in a sem i-sleep of the audio processor 
standby mode, the m ic  event control led wake of its 
work; when detecting wake m ic audio mu lticore 
processors sound input to the imp lementation of 
voice wake-up ;  this can make the main term inal 
processing in the sleep state, the low-power audio 
processor in response to external input and 
processing of sound information, save power 
term inals, improve end-of standby t ime. priority, 
said audio processor core can be taken step-wise 
process, Core1 m ic for processing a received 
signal received by the external sound a wake-up 
event sounds pre l im inary analysis, which 
determ ines the voice signal meets the preset 
requ irement, Core2 users to fol low speech 
recognition and authentication authentication, that 
is, whether to wake up.  Wake When m ic input 
Core1 speech is detected, the preset step required 
Core1 execute judgment speech signal meets; 
when Core1 determ ined to be, wake Core2 , and 
voice signals to the Core2 (preferential ly, Core1 
voice signal stored in  Core 1 ,2  shared storage area 
extracted by the Core2) ;  Core2 wake after 
perform ing the above steps 1 03-1 06, to wake up 
to identify, if adopted by the Core2 processor to 
the main term inal (for example term inal ARM 
chips) and transfer the hardware interrupt event, 
term inal 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 recogn ition 
result can also be matched to the present 
embodiment or voiceprint match ing process on 
Core1 performed only when the match is 
successfu l 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 embod iment, a mu lti-core audio processor 
core sub-step process designed to ach ieve 
savings in power term inals or electrical effects, 
enhance the user experience. 

The fol lowing voice wake-up system shown in F IG .  
4 wi l l  be specifica l ly described embodiment the 
method of the present embod iment; F IG .  4 ,  the 
system comprising: DSP chip (mu lticore DSP chip 
may include at least two nuclei ) ,  the main CPU 
term inal the ARM chip  and m icrophone; wherein 
the DSP chip  includes two nuclear un its, and a 
wake-up storage un it (such as F lash), the first and 
second nuclear un it Core1 nuclear unit Core2; 
ARM chip includes a processing unit and a wake­
up wake-up word word storage un it; specific 
process system shown in Figure 4 com prises a 
voice wakeup: 

Step 501 : ARM ch ip in the wake of word 
processing un it recording the user said wake-word 
speech signal ,  and generates a wake-word 
speech recognition result voiceprint feature wi l l  
wake word speech recognition resu lt is stored in 
the voiceprint feature wake term storage un it. can 
specifica l ly be described with reference to the 
above-described generation method of F IG .  

Step 502 : ARM ch ip w i l l  wake word speech 
recognition resu lt, 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 ch ip  is in sleep mode, the 
dynam ic mon itoring external m icrophone voice 
input, sends wake-up event when the wake-up 
Core1 voice signal is detected. 

;t!,z1JJ5�Wcfa**Ll�?Jr�i-as11§%��Hi�t»!19:11§% 
Step 504: Core1 of detected voice signals are 

�* 0 

processed to obtain user speech data and 
background speech data. 

���. �oosm�, a���I����. *� 
���M�I�m�m -��m*, ffi=��m 
*, m�m-��m*�m��Mffi*��a$� 
s ���B�ffi=�•�� ;  m�m=��ffi*� 
�a,rJr�$1tst»!�:EJ.ffs{]ffi -:tt•�� :  

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

?Jr�ffi=*Ll�1l*fflrft?Jr�ffi-:tt•�Pffi:�iz Step 506: Core1 using preset algorithm to score 
Fo ,  *Ll�?Jr�i-as11§%� �Hi�t»!19:11§%�*' � the first and second match score of the match 
�'  Pffi:�i?Jr�ffi=1t•�; 
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points value, calcu lated match score of the speech 
signal .  

Step 507 : Core1 determ ination of the speech 
signal match score is greater than a 
predeterm ined threshold, If YES,  step 508, and if 
not, step 51 2 is performed. 

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

Step 509: After Core2 wake of the speech signal 
for speech recogn ition speech recogn ition result 
obtained, Wake word recogn ition resu lts and 
stored to match , if the match is successfu l ,  step 
51 0,  if fai led , step 51 3.  

?Jr��:fJ.tl*ffl Tft?Jr�i-frsPffi:�i�IPffi:�i?Jr�f1 Step 51  O: Core2 extracted voiceprint of the 
ft1fflZFo , tlHJJ5,rJr�i-frs i8% B{]i-asiJ�JJiJ fa*tAffx1 speech signal ,  with stored voiceprint match , if 
filZ B{]fJ!i�J�fF O successfu l ,  step 51 1 ,  and if not, step 51 3.  

1,it�±-fu,  ?Jr�i-frsPffi:�i�I � Pffi:�itl*ffl rtlHJJ5 ?Jr Step 51 1 :  Core2 send a wakeup interrupt events to 
�i-frsi8% B{]i9'JJiJ fa* r:'t.t»!1ll�� B{]Pffi:�i � �- wake ARM ARM ch ip ch ip .  
{tf: Pffi: �i?Jr�f1ft1ffl ; 
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Step 51 2 :  Core1 back to s leep, DSP chip to sleep. 

Step 51 3:  Core2 back to s leep, wake voice flow 
ends. 

There are d ifferences DSP ch ip Core1 Core2 and 
voice processing capabi l it ies of d ifferent 
calcu lation power only when the DSP ch ip Core1  
work because of the l im ited com puting 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 h igh,  when the Core2 
wakes DSP ch ip in  the Work state. But wake DSP 
chip running at fu l l  speed work state power is  
much smal ler than the main CPU ch ip operating 
power term inal Normal state. 

Th is embodiment of the operating state of the DSP 
chip can be d ivided into low-power operating state 
and Core1  relatively h igh energy-consum ing 
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 
wi l l  not wake up, make DSP ch ip 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, mobi le phone main 
CPU ch ip wi l l  not be awakened. Low-power DSP 
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chip hardware ladder leve l wake-up mechanism , 
the only of individual authentication mechanisms 
to ensure the cel l  phone voice wake of power 
control ,  and reduce the error rate in the wake. 

Example 

embodiment of the present appl ication, the custom 
with voiceprint wake term basis can reduce the 
power of inte l l igent speech detection machine 
control optim ization problems, the better adapt to 
the individual needs of special groups or 
individuals, in at the same t ime easy to operate, 
a l lowing users to voice control closer to people's 
real l ife usage scenarios. 

Second Embodiment: 

To further enhance the user experience, after the 
wake-up term inal ,  the l i ne can also be fast and 
automatic response to d iversity, such as open ing 
appl ications, etc. , on the basis of the present 
embodiment, the above-described voice wake-up 
method, there is provided a term inal processing 
The method, as shown in F igure 6, com prising the 
steps of: 

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

Detai led description of a process of Reference 
Example 

particu lar wake. 

Step 602 : After waking up in the term inal ,  
accord ing to a speech recognition resu lt 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 automatica l ly defines the wake-word 
corresponding to the response action, d ifferent 
wake-up word may correspond to different 
response actions; after the user wakeup word 
wake term inals via voice, the term inal performs 
accord ing to the identification resu lt of user input 
speech signal correspond ing response operations, 
such as automatic cal l  or chat software to 
automatica l ly open or turn driving mode. Here is 
the text of the wake-up word , but also the 
recognition resu lt of said user text. priority, when 
the wake-up through an interrupt event to wake 
the term inal cases, you can set d ifferent wake-up 
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word corresponds to a d ifferent wake-up interrupt 
events, if a p lural i ty of user pre-recorded wake-up 
word , d ifferent word correspond ing to d ifferent 
wake wakeup interrupt events, term inal to d ifferent 
wake-up interrupt events, perform d ifferent preset 
operation or architecture d ifferent scenarios. Such 
reached even when the phone user can also 
awakened dormant black instruction by different 
users, for quick and automatic response d iversity. 
For example, after a user-defined wake-up word is 
"cal l "  in the dormant term ina l ,  the term inal issues 
when the user says "Call" corresponds to the 
wake-up interrupt events to wake up to itself, and 
in the wake of the term inal accord ing to a preset 
cal l  the phone number. 

Therefore, the above method in step 601 voice 
wake wake of the term inal process com pris ing:  
generating a preset type of wake-up interrupt 
events to wake the term inal accord ing to the 
recognition resu lt of the speech signal ;  

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

The fol lowing are appl ications of the present 
embodiment method specific scenarios: 

Scene One: If the user record "emergency SOS,  
he lp ,  Mom" when such a desperate cry for help 
and user instructions related to oral language of 
the word as a wake-up, g iving the user a default 
emergency wake-setting method . Al lows 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 cal l  when the user can not manual ly 
cal l ,  or send an emergency message to the 
recip ient at the same time open the background 
record ing or camera functions stored in the fi le 
d irectory, emergency, and in wifi network 
environment uploaded cloud disk (th is d i rectory 
can only be deleted by password , user manual , 
are not deleted formatted system) ,  emergency fi le 
is generated in the form of short messages Notify 
the user to set emergency contact. 

Scene Two: When l istening to the user says "OK, 
LetGo!" ,  A mobi le phone accord ing to the external 
environment is s im i lar to the noise inside the car 
contained environment, accord ing to the 
gyroscope and acceleration sensor to detect the 
phone's kinetic displacement incremental change, 
accord ing to the l ight sensor to detect Are mobi le 
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phone screen into a non-blocking state for the 
user to d i rectly open ZTE driving assistant. When 
the user picks up the phone off, accord ing to 
changes in the environment and noise detection 
sensor automatica l ly turns off the momentum 
driving assistants. 

Scene Three: Chi ldren practice Engl ish 
pronunciat ion: wake-word record ing by 
custom izing the ch i ldren are learning Engl ish in 
the statement in advance, after the success of its 
chi ldren l ike identifying the corresponding set of 
characteristic appl ication or landing mode. A very 
l ike to p lay mobi le games of ch i ldren, parents, 
custom wake-up word association Kid Mode 
phone, in order to gu ide the ch i ldren in the game, 
whi le the consol idation exercise Engl ish 
pronunciation can be chi ldren are learn ing the 
pronunciation and statements preset wake-up 
word , only ch i ldren memory and correct 
pronunciation standards before it can enter the 
game mode for chi ldren. Inadvertently regulate 
chi ldren's behavior, increase enthusiasm for 
learn ing. 

Other scenarios: You can also phone or onl ine 
service bu i lt d ifferent twisters, couplets , or when 
the record ing is sti l l  one-l i ners for users to choose, 
when the user says the fash ion pun content 
corresponding t ime, a l lowing the user. 

Th is embod iment of a method to improve the 
individual user's voice wake-up rates, lower error 
rates wake-noise sound and others, to ach ieve 
interesting personal ized voice Scenario. 

Th ird Embod iment: 

7 ,  the present embod iment provides a wake­
speech apparatus,  characterized by com pris ing:  a 
sampl ing module, a detection module, a first 
acqu isit ion module, a second acqu isit ion module, 
and a fi rst judgment module wakeup module; the 
sampl ing module is used to wake-word speech 
signal acquis ition end-user issue, get the wake-up 
wake-up word recognition results voiceprint 
characteristic word speech signals and storing;  

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

The first acquis ition module for acquiring speech 
recognition resu lt of the speech signal voiceprint 
feature; 
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The second acqu isit ion module for acquiring the 
speech recognition result wakeup word recognition 
result and storage, as wel l  as matches the 
voiceprint and voiceprint stored; 

The first module is used for j udging accord ing to 
the match ing resu lts to determ ine whether to wake 
the term inal ;  in the wake of the first judging 
module for judging module is YES ,  the wake-up 
term inal .  

During voice wake, s ince 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 resu lt voiceprint 
characteristic) as an aud io sample characteristics 
Sample features voiceprint and voiceprint wakeup 
extraction (same same user sound pattern) ,  to 
avoid the user ind ividual sound pattern d ifference 
in the sound sample user sound pattern caused 
wake-up fai led to provide a wake-up rate; in 
add it ion, this embodiment of the device is added 
to the speech recognition result voiceprint 
match ing characteristics, can effectively avoid the 
noisy environment caused by waking up,  so that 
the noise environment can not wake up the 
term inal ,  reducing the error rate wake; apparatus 
of the present embod iment can also provide the 
user custom wake term , to meet the needs of 
individual users, to enhance the user experience. 

Further, s ince d ifferent users d ifferent sound 
pattern is d ifferent, that voiceprint, the appl ication 
of the present embod iment of the device can be 
real ized only to wake up my end user term inal , 
compared with the prior art, but also to improve 
the information security of the term inal .  

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

in the second determ in ing module for external 
detection module input speech signal ,  the first 
acqu isit ion module acqu iring the speech 
recognition resu lt of the speech signal and a 
voiceprint characteristic, j udging whether the 
speech signal satisfies preset signal requ irements; 
the first module for obtain ing said second 
determ ination means determ ines YES, obta in ing a 
speech recognition result of the speech signal and 
a voiceprint characteristic. priority, the second 
judging module for: of the speech signal is 

28/30 

Petitioner Exhibit 1004, Page 962 of 1518



4/30/201 9  

file :///C:/pdf/N048471 090US04/MTCN1 05575395.htm 

Patent Order MT 

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 ; determ ine 
whether the speech signal accord ing to the 
match ing result satisfies preset signal 
requ irements. preferential ly, shown in Figure 9,  in 
the above apparatus, the apparatus of the present 
embodiment in the wake of the first acqu isit ion 
module, a second acquis ition module, judging 
module, and the first wake-up module is integrated 
in the mu lti-core audio processor second nuclear 
un it; the second j udgment module integrated in the 
mu lti-core audio processor's first core un its; 

The second determ ination module is used after 
the first wake-up core un it ,  it determ ines whether 
the speech signal is a signal compl ies with the 
preset requ irement, and if so, waking the second 
core means; 

The first acquis ition module for, after said second 
core means wake, the speech signal to obtain a 
speech recognition result and a voiceprint 
characteristic. preferential ly, in this case the 
judgment of the first voice recogn ition module for 
the speech signal when the result of the stored 
speech the voiceprint of the speech signal wake­
up and imp lementation of word recogn ition result 
matches, and the stored voice wake-up word 
voiceprint match is successfu l ,  it is determ ined 
that the term inal 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. 

1 0 , the present embod iment also provides a 
term inal 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 term inal apparatus, performs the 
corresponding operation accord ing 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 term inal accord ing to the 
recognition resu lt of the speech signal ;  

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

Example processing module 
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priority, the present embod iment is integrated in 
the ARM ch ip ;  the voice wake-up device is 
integrated in the low-power audio ch ip .  

Term inal 

Th is embodiment provides improved user 
individual voice wake-up rates, lower error rates 
wake-noise sound and others, to ach ieve 
interesting personal ized voice scenarios. 

The above is described in further deta i l  with 
reference to specific embodiments of the present 
invention is made, the final version does not 
recognize the specific embod iment of the invention 
is only l im ited to these instructions. Those of 
ordinary ski l l  in the art of the present invention, 
without departing from the inventive concept 
premise, you can also make a number of s imple 
deduction or rep lacement, should be regarded as 
belonging to the scope of the present invention. 
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�!l!fflf='1-�1tffl at��� r 1PJ� : 
[001 oJ 1 ,  ffl f=' 1-� s"J 'JJ.F1f A&.* 'tiJ&J& fB,:; -=f �ifil t±:l * f-+ tJE itfl� tf 1iE =Nt !tl s"J -'i: 11§' � 
i'sJ , m�fflf=' Pffi:WI$.fr,l;; o izO*f-+*£:;t::;J\���Afftf1iE::t::J'(i�, ,Wtlizo , it�·Wi! ,  it�� 
�A, �m��®tf5EAffB"JFs,WtlizoJ L:£,  �AB"JFsx1Pffi:WI�:i31:o  
coo 1 n 2 ,  fr u* s :Et� r 1[* u* alt�±� 7 * f-+ tJE it fl� 9"1 � fiv, s"J fiv, rt al3 t� , m � � uffi: 
WI$. r,5J o � i� uffi: wut �L uffi: WI , m � m f=' rn :tJL 
[00 1 2] 3 ,  EST ,R ��wttrinJ5t)R1tlJ B"J "[g]  5EB"J Pffi:WUW' *Pffi:Wit�fti/il , ffl f=' ��� 
[00 1 3J {lJi § 5E50ffi:WUi1J , ���iwJJEfflf=' 1-·ti1ts"J�*' �{tfB,:; 7 fflf=' �!Jfto 
coo 1 4J �Jl:t ,  :i=��tt#mrt�:i=� 7 �5Er}JK�1t1Jrs"Ji!sPffi:WI ,  @�f¥frfflf=' uffi:WI$.fB,:; , 
��M$.r,5J�R.fflf=' �!Jft&�vt#���o 
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��� P'.I� 

coo 1 5J * 'fl:. l3}j � �� 1R: s"J ± � tz:# 1PJ ,®I�,  =Nt1� -th!s uJJit 1J�t R. � -'i:,  t� ti/il R. Jt )[.): � 

7J� . ��M1R:��ma�Mvt#�ft�ffl? �M$*,��M$��R.ffl?����vz: 

#iPJ,®lo  

coo 1 6  J A�� 1R: --1:1£ tz:# 1PJ ,®I ,  * 'fe:.13)j m1� -trr i!s uJJit 1J�t , 'EL 15-tzP r ff• : 
coo 1 1J :'7ld!H� ti/il m? 'fl:. t±:l s"J uJJiUi1J i!s11§' � , $t 11tYr:i£ uJJiUi1J i!s11§' � s"J uJJiUi1J iJU11J � 

*lP F tttf 11!jf �{ii"t : 

coo1 sJ frYr:i£t�ti/il)[.):r1*m,\j�*�r, tii��!li'Jr.�As"Ji!s11§'� : 

[00 1 9] $tiltYr:i£i!s11§�B"Ji!siJU1IJ�*lPFtttf1iE ; 

�W] $t�Yr:l£mam��*�����M�m��*' �R.Yr:i£FttWfil����F 

tttf1iE B"Jl21We�* : 

coo21 J t�fflYr:i£121We� **Ll fJr��rm�uffi:wtYr:i£t�ti/il , ��. mu uffi:wtYr:i£t�ti/il 0 

[0022] n!:-ff±fu , Yr:i£1J�!fttii��!Ji'Jr.�AB"Ji!s11§�ZJ§ ' $tiltYr:i£i!s11§�B"Ji!s 

i,Q!tlj � *lP F tttf 1iEZ frJ,  �'EL 15 : iu f)T Yr:i£i!s11§ �� �iwl JEt� i& 11§' �� *,  ��, $t.ij;Z 

Yr:l£msffi��mam��*�FttWfil 0 

��J n1:-ff�, Yr:i£��Yr:1£mam���mJEffi1&ffi��*�ff•'ELm : 

�MJ �Yr:l£msffi�n!:fi)[.):�ffl�ffl?ms�ffl����F�ffl : 

��J �Yr:i£ffl? ms�ffl�Yr:i£���F�ffl*��ffi-'i:����Fffl�n!:fil21 

We : 

��] @ffll21��*��Yr:l£msffi���mJEffii&ffi��*o 

[0021J n!:-ff±fu , Yr:i£�:ftYr:i£ffl?i!s�ffl5¥PYr:i£� ,,; u*F�ffl:5J"-!tlJ�t�-'i:s"J� ,,; u*F 
tl�n!:iT 121 We s"J ff •'EL 15 : 

��J �Yr:i£ffl?ms�ffl�Yr:i£ffi-'i:����Fffl�n!:fil21�ffl�ffi-121�*ffi : 

��J �Yr:i£���F�ffl�Yr:i£ffi-'i:����Fffl�n!:fil21�ffl�ffi=l21�*ffi : 

��J Yr:i£@tm121��*��Yr:1£mam���mJEffi1&ffi��*�ff•'ELm : 

[ 0031 ] * ffl t� i& :5J"-11 � �* x1 Yr j£ ffi -121 We :5J"-115f P Yr j£ ffi = 121 We :5J"-11 * 1T it�{� Jlj Yr j£ 

i!s11§' � s"J 121 We :5J"-11 : 

coo32J iu fJr Yr:i£ i!s11§' � s"J 121 we :5J"-1t � � ::krt� 1& ,�Ht , � �,  mu iu 5E 1w1 JE t� 1& 11§' �� *, �� , mu iu 5E ::f 1w1 JE t� 1& 11§' �� * 0 

��J n1:-ff�, Yr:1£@tmYr:1£121��*����rm��MYr:1£���ff•'ELm : 

��J � Yr:1£mam��mam��*�Yr:i£���ms�M�m��*121��� . H  

Yr:l£msffi��FttWfil�Yr:i£�� �ms�M�FttWfil121����. ��5Erm��M 
hr;'.�.l:'i;kf-W fJ I J<'.!>, !ljfij o 

��J n1:-ff�, Yr:i£��Yr:1£mam���mJEffi1&ffi��*�ff•'ELm : 

��J $�s�)[.):��� �m-�•��MJ§ , Yr:i£ffi-�•���Yr:l£mam��� 

iwJJEt�i&11§'��* : 

[0037] Yr:i£$t.ij;ZJ1fr:i£i!s11§�B"Ji!siR!tlJ�*lPFtttf1iE B"Jff.1'115 : 

��J � Yr:i£ffi-�•���A��. Yr:i£ffi-�•��MYr:i£$�s�)[.):��� �ffi 

=tt•� ; 

G 
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��J m�m=�•���m�msffi%�mam��*�Ftt�fil ; 

coo40J m��11tm�i!siJU1IJ�*�f¥fit s"J PffiJiUi1JiJUJIJ�*' l2J,R.m�Ftttf1iE�f¥fii"t 

B"JFtttf1iE s"JIZ1Wc�*s"Jff•'ELtrS : 

coo41 J  m�m=tt•��11tm�i!siJUJIJ�*�f¥fit s"J PffiJiUi1JiJUJIJ�*'  [2),R.m�Ftt 

tf1iE�f¥fii"t B"JFtttf1iE s"JIZ1Wc�* ; 

coo42J m�t�fflm�1Z1Wc�**uiJr��rm�PffiJ11im�t�ti/il , ��. 1J11J PJJ1im�t�ti/il s"Jff 

.'E1t5 : 

coo43J m�m=tt•�t�fflm�1Z1Wc�**uiJr��rm�PffiJ1im�t�ti/il , ��. mum�m 
� � ,¥i � p#. i!!iB hr;'.�-£-i;l_Zf-W -11:::< T 7G 'Xcll:!o/71 J<'.!>, .!ljfij o 

coo44J n1:-ff±-fu,  m�1J�t�'EL15 : 

coo45J ':1§m�m-tt•�iuiJrA�at ,  m�m-tt•�*Af*§fUit� ; 

coo46J to / g1G 

[0041J ':1§m�ffi=tt•�fUfJrA�at ,  m�ffi=tt•�n!:A1*§��7t�o 

coo4sJ n1:-ff±-fu,  m�m=tt•�PJJ1im�t�ti/il s"Jff•'EL15 : 

[0049] m�ffi=tt•�tt:i!�fJr;,J{tf:PffiJitm�t�ftj/il�)l):r{*§��*�B"J±)[t�%!o 

[ 0050] � t-¥: A 7 �� iR: _t � B"J vt * i'J:iJ ,®I ' * 1st 13)§ � :J'Rd� 7 -trr t� fti/il )[t � h �t ' 'EL 15 izo r ff 

. :  

[ 0051 ] tu ffl _t�frL:_li rm� {I:-rm m� B"J i!s PffiJii 1J�t PffiJitm�t� fti/il ; 

��J m���ft�Mz� , @fflm�msffi%�mam��*�fi�@�ffi�-� 0 

��J n1:-ff�, m��Mm����ff•'ELm : 

��J @fflm�msffi%�m��*��ffi�����M��JJ#�Mm��� ; 

��J m�msffi%�mam��*�fiffi��-��ff•'E1m : 

��J @fflm��M��JJ#����fi�@�ffi�-� 0 

coo51J �t-+A T ��1R:-1�s"Jtz:# i'J:iJ,®I,  *1tl3J§�m1�T -trri!sPffiJit�-'i:, 'EL15 :;',JH.'\':tt 

�, tii�Hl�,ffi-�It:Ztl�,ffi=�It:Ztl�,ffi-fUfJrtl�to Pffi:WUl� ; 

��J m�*ffffl�fflr*•��m�ttili ��M�msffi%, ��m��M�mam 

%��M�m��*�Ftt�fil#f¥� ; 

coo59J m�ti1�Ht�fflrftm�t�ti/il)l):rf*§��*�r, ti1��!lrJr.�As"Ji!sf1§'% ; 

�wJ m�m-��•�mr��m�msffi%�mam��*�Ftt�fil ; 

[0061 ] m�ffi=�1t:Ztl�fflr�1t;Zm�i!siJU1IJ�*�f¥{ii"t B"J Pffi:WUi1JiJUJIJ�*' [2),R.m 

�Ftt�fil�f¥��Ftt�fil�IZ1��* ; 

coo62J m�m-iuiJrtt�fflrt�fflm�IZ1Wc�**uiJr��rm�Pffi:Wtm�t�ti/il ; 

[0063] m�Pffi:WUl�fflrftm�ffi-fUfJrtl�fUfJrA�Ht ,  Pffi:Wtm�t�fti/il o 
coo64J n1:-ff±-fu,  m��-'i:�'E1t5 :ffi=iuiJrtt� ; 

[0065] m�ffi=fufJrtl�fflrftti1�Hl�ti1��!Ji'Jr.�AB"Ji!s{1§%Z� ' m�ffi-�_ij;Z 

•���m�msffi%�mam��*�Ftt�filz�. ��m�msffi%��m�ffi� 

{1§'%�* ; 

coo66J m�m-�1t:Ztt�ffl rftm�m=iu fJrtt�iuiJrA�at ,  �1t:Zm�i!sf1§' %s"Ji! 

siR!tlJ � *lo F tttf 1iE o 
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[ 0061J n!: -ff ±-fu , Yr:i£ffi = fU fJr fltk:ffl r : 
coo68J x1 Yr:i£i!s11§' �n!:{r )[.):�:f�JUffl? i!s�tmto� ,,; u*F�ffl : 

4/12  rJf 

[oo69J �;fJ.Yf:i£ffl ? i!s�ffllO Yr:i£� ,,; u*F�ffl5J\.!tiJ�t�-'i:s"J �  ,,; u*Ffl�n!:1-rl21 
We : 
�m] @ffll21��*��Yr:l£msffi���m�ffi�ffi��*· 
coo 11 J n1: -ff ±-fu , Yr:i£ffi -$t 1tJ fttk:, m = $t 1tJ fttk:, Yr:i£ffi -iu iJr fttk:to Yr:i£ uJJiUttk: 
•�ft$�s�)[.):���ffi=�•�� : Yr:i£ffi=��•tk:•�ftYr:i£$�s�)[.):��� 
ffi-tt•�� ; 
�nJ Yr:i£ffi=��ffltk:fflrftYr:i£ffi-�·��M�� . ��Yr:l£msffi���m� 
t��iJ§��*' *�' PffiJiIYf:i£ffi=tt•� ; 
�nJ Yr:i£ffi-$t�ffltk:fflrfrYr:i£ffi=�•��M�� . $t�Yr:l£mam��mam 
!tU�*loFtttf1iE . 
�MJ n!:-ff�, Yr:i£ffi-��•tk:mr�Yr:l£msm��msm��*�Yr:i£��� 
ma�M�m��*l21��� . HYr:i£mam��Ftt�fil�Yr:i£���ms�M�Ftt 
tf 1iE 121 we�r}J at , mu iu 5E rm� uJJiIYr:i£t� ti/il . 
��] �ffA 7 M��:i£�tt# � �. *�OO�m�T -#��. �m)[.):�ffltk:��j£ 
Yr:i£s"Ji!sPffiJiI�-'i: : 
�mJ Yf:i£)[.):�ffltk:ffl rftYr:i£ms�M�-'i:�MYr:i£���� . @fflYr:l£mam�� 
i!siR!tU�*tftA-rx1@B"Jt��-1'F . 
coo nJ n!:-ff ±-fu , Yr:i£ i!s uJJiI� -'i: � uJJiUltk:ffl rt� ffl Yr:i£ i!s11§' � s"J iR!tiJ � *f21: 
ffi�����M��$#�MYr:i£�� : 
�mJ Yf:i£)[.):�ffltk:fflr@fflYr:i£�M� �$#����fi�@�ffi�-�. 
[0019J *�00 s"J�.'ful:i3l*� : 
c 0080 J * � oo m 1� T -trr i!s uJJiI 1J �1.ust � -'i:, t� ti/il R. Jt )[.): � 1J�t ,  ��1iJi m r,5J m ?  uJJiI 
$. , �{t1B,:; � uffi: WI $.lo m:rr m? �!Jft. JI, �±-fu , * � oo s"J i!s uffi: WI 1J�t� 15 : *•t� ti/il m? � 
ili ��M�mam�, $t�Yr:i£�M�mam���M�m��*�Ftt�fil#�� :fr 
Yr:i£t�ti/il)[.):r1*§��*�r, tii�tl!li'Jr.�A s"Ji!s11§' � : $t!tJYr:i£i!s11§' � s"Ji!siR!tU � * 
�Ftt�fil :$t�Yr:i£mam��*��� ��M�m��*' �R.Yr:i£Ftt�fil��� 
B"J F tttf 1iE B"J 121 We�* : t� ffl Yr:i£ 121 We� **U fJr ��rm� Pffi: WIYr:i£t� fti/il , * �, IJllj Pffi: WIYr:i£ 
t�fti/il ;*�00 B"Ji!sPffi:WI1J�t ,  � t�fti/ilffl? § CiFsi1'AFs1-+*• $t.ijJt�fti/ilffl?1-�B"JF 
stf1iE C ep i,Q!t!J�*lOFtttf1iE ) 1'FAFsfl*tf1iE ;ftnt1Ti!sPffi:WUt, EBTFsfl*tf 
1iE � Ftttf1iE�Pffi:WUtm1tJB"JFtttf1iE1§ � C �-ffl? s"J�F7JJ'\1§ � ) ,  JMji, 7 ffl?1-
�s"J�F7JA&:f'frFstl*ffl? B"J�F7JA�iJ:Pffi:WI�IJ&, m1�7 Pffi:WI$. :53!lr ,  *�00 
�1J��AT mam��*�Ftt�fil � l21�, ey ����•'.%�F�m�����M, 
�ffl�F�m���M��. �*7 ��M$. :*�00 �7J��ey��ffl? § 5E��M� , 
1w1�ffl?1-tHts"1rm*, m:rr T ffl? s"J�!Jft. 
[0081 ] 53!lr ,  EB r::f �ffl? B"J�F7JA�::f � B"J ep Ftttf1iE::f � '  Yr �@ffl *�i�H}tl7J 
�tR�t�tililffl? *A���uffi:wit�ti/il , �r,m�tt#t§ 1:t , �mr,5J T t�ti/il s"J11§',@,�if:. 
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�11 III tR �� 
��] 00 1 A*�OO���-m��-#ms�Mh������00 ;  
��] 00 2 A*�OO ���-m��-#��ffl? § k�ma�M�ff*�fil ��� 
��00 ; 
�MJ 00 3 A*�oo ���-m��-#��mam���m�ffi�ffi��*��� 
��00 ; 
��J 00 4 A*�oo���-m��-#ms�M*������oo ;  
�MJ OO s A*�OO���-m��-#ms�M*�*fi*s�M�����oo ;  
coo81J oo 6 A*�oo�i�HJtl=m1�s"J-trrt�ti/il)[.):�h�ts"Jitt¥��00 ; 
�MJ 00 7 A*�oo��� - m��ffi-#ms�M�K����� oo ; 
��] 00 B A*�OO��� - m��ffi=#ms�M�K�����00 ;  
�00] 00 9 A*�OO��� - m��ffi - #ms�M�K����� 00 ; 
coo91 ]  oo 1 0  A*�oo�i�HJtl - m1�s"J-trrt�ti/il s"J�*���oo 0 

� {1!qt �ill JJ � 
[ 0092] r 00 WttJtf� � illih A� if �ft 00x1*�0011: *-ff t:'HIII i}G 00 0 

[0093] �illi,Wtl- : 
�W] ������k�M�ma�Mh��ft �ffl? �M$*- ��M$� �&ffl? 
�!Jft&s"Jvz::t: 1PJ,®I ;*�illi,wum1� T -tfar �m�t�tifflffl? Pffi:WI$,  �*1B,:;�Pffi:WI$, m:3t m 
? �!Jft s"Ji!sPffi:Wih�t ,  -tzri oo 1 Yr�,  *�illi,wtl s"Ji!sPffi:Wih�t'EL-rrSizPr ff� : 
c 0095J ff� 10 1  : :'7ld!H� ti/il m ?  � t±:l s"J Pffi: WUi1J i!s11§' � ,  � 11tYr :i£ Pffi: WI ii1J i! s11§' � s"J Pffi: 
Wiii1JiR!tlJ�*lPFtx.tf1iE#�{ii"i o 
[ 0096] * � illi ,Wtl h�t ey � *ffl i!s:'7ld!��K' ,Wtl izP � � � **�t� fti/il ffl? � t±:l B"J i!s11§ 
� o *���h�����M�m��*�Ftx.�fil�����, ey����m��* ' �  
�.tt:ZFtx.tf1iE , m -ar� �at�!t:Zo  
coo91J * �illi ,Wtl � Pffi: WUi1J iR!tlJ � *�x1 Pffi:WUi1J i!s11§' �*i-ri!siR!tlH�JIJ s"J Pffi:WUi1J x 
¥ ����•� 0 *��� � Ftx.�fil�msffi��ey ���ffl?�FhA ���. �� 
Fat�$. Qlril&��o 
coo98J *ff �A*i-ri!sPffi:Wiz rrrs"Jli�ff �,  �1:frffl ? § k� i!sPffi:Wiii1J s"Jttf¥ 
� ,  *ff�pJ � rnt�fti/il s"J AP 1�tltA1T , ep t�fti/il B"J±�h , ,WtlizP.=f-tJL± CPU � ARM �J,*3'cfflGo  
[0099] A 7 m�i!sPffi:WI B"Jfr'f,pj[J,trt , *�illi,Wtlh�*ft*�tl*tf1iE B"J �Jr �.  ey � g:; {J\)R 
�ffl? � t±:l � �M�mam�. ��@ffliS�)R���M�msffi�ffl��tt��M�m 
��*�Ftx.�fil o � 00 2 Yr�, A����ffl? § k�ms�M�ff*�fil�tt�, EB� 
fti/il B"J AP f�lj 3'c fflG : 
[ 01 00 J ft t� fti/il 1B i}J ffl ? § k � Pffi: WUi1J � K z � , ffi -ljz )R 1tlJ ffl? Yr iJG s"J Pffi: WI ii1J i! s 11§' 
� ,  rt�1:JvGPffi:WUi1Ji!s11§'�s"J Pffi:WUi1JiR!tlJ�* 1 lPFtx.tf1iE 1 ,  �;fJ.iR!tlJ�* 1 lPFtx.tf1iE 
1 �{ii"t� § k�Pffi:WUA]�{ii"t� � ; 
[01 01 J t�ti/ilffi=1x)R1tlJffl? YriJG s"J Pffi:WUi1Ji!s11§' � ,  rt�1:JvGPffi:WUi1Ji!s11§' � s"J Pffi:WUi1J 
iR!tlJ�* 2 5tPFtx.tf1iE 2 ,  3 Pffi:WUi1JiR!tlJ�* 2 �Pffi:WUi1JiR!tlJ�* 1 ;t§ � at '  tum Ftx.tf1iE 
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2 1Jt1tFtttf1iE 1 ,  ':1§PffiJiUi1JiJU11Jtit'= 2 � PffiJiUi1JiR!tlJtit'= 1 ::ft§ � at ,  ffi:IJriittU ;ntA� -

1JZ)R1t1Jgl(;� 1'A��1jzff��ffi:tJT)R1tlJ ; 

co1 02J t�ti/il� - 1JZ)R1tlJffl? YriJG s"J PffiJiUi1Ji!s11§' � ,  1lJ§1:nx:PffiJiUi1Ji!s11§' � s"J PffiJiUi1J 

iR!tlJ�* 3 toFtttf1iE 3 ,  ':1§ PffiJiUi1JiR!tlJ�* 3 �PffiJiUi1JiR!tlJ�* 1 ;t§� at , lLlfflFtttf1iE 

3 tt��� B�tt�M�FttWfil l ;  

[01 03J 1t1x�m, 1LJIJ� n 1JZ)R1tlJ3'cnx:o  � 2 � n !tl 4 ,  *�i�HJtl1J1t� n s"JitJ11raJl2J,t� 

t@��;}rm*n!:iT'&5Eo 

[01 04] ff• 102 :tEYr�t�fti/il)[.):r1*§fUit�r' tii�U!Ji'Jr.�AB"Ji!s{J§� 0 

[01 05] *ff•� ey l2J, EB t�fti/il B"J���*:tii�U!Ji'Jll. B"Ji!s{J§ � '  :at�ftilil1* §��i�at '  �� 

� PT l2J, {�Hf I 11: �,it� o 

[01 06] *ff•� t�fti/il)[.):r1*§��A�r fA �11tf: B"J � Jl'.pJ l2J, 1'1t5 : t� fti/il B"J _±){t�%!)[.):r1*§� 

�*�' fA� 1tf: B"J � Jl'.pJ l2J, 1'1t5 : t�fti/il s"JWd'F ]UJt)[.):r1*§�g\(;1fffi5E�A� 0 

[01 01J ff• 103 :$t!tJYr�i!s11§'�B"Ji!siR!tlJ�*loFtttf1iE o 

[01 osJ *ff•� $t!tJ i!siR!tlJ � *lo F tttf 1iE 19: � at ff �� 1tU , -ar l2J, 5t $t!tJ i!siR!tlJ � 

* ·  J§$tltJFtttf1iE ,  m -ar l2J,5t$t!tJFtttf1iE ,  J§$t!tJi!siR!tlJ�*'  �-ar l2J, � at$t!tJi!s 

iR!tlJ � *lo F tttf 1iE o 

[01 09] *ff• �i!s{J§ � B"Ji!siR!tlJ � *�x1i!s{1§ ,@,n!:iTi!siR!tlJ:f�Jlj B"JX-'¥ � � 

g\(;�•� 0 *��� � FttWfil�msffi� �ey l2J,��ffl? �F7JA ���. ��Fs� 

# Q'rf' R:F/5;£:./5;£:. � "I jHJ /X � � o 

co1 1 0J ff• 103- 105 Ai!sPffiJitMfi� ±�ff•, Jt-ar l2J,:a�,tfB,:;r}JKst��JttJtAT , 

��*�K� ooP �J, o tEnl:fims�M��. $5t���$t���M�m��*��M 

�msffi��FttWfilr•�*�Ks��J, ���� , Ams�M�m4° 

co1 1 1 J  ff• 104 :$t!tJYr�i!siR!tlJ�*��fii"t s"J PffiJiUi1JiR!tlJ�*'  l2J,R.Yf�Ftttf1iE 

��fii"t B"JFtttf1iE s"JIZ1We�*o 

[01 1 2] *ff•� $t.ijJ i!siR!tlJ � *� �{ii"i B"J PffiJiUA] i,R!tlj � * B"J IZ1We� *7JA 1'1t5 :�+H! 

am��*�����M�m��*nl:fi!Z1�, $t�Yr�FttWfil����FttWfil�IZ1 

��* �7JA1'1m :�$t��FttWfil����FttWfiln!:fi!Z1� ;*ff• � $t�Yr�m 

s�*�����M�m��*IZ1��*' �$t�FttWfil��� �FttWfil� IZ1��* 

Mf¥atff::f'Jt��1tlJ , -ar l2J,5ttJtAT��, J§tJtAT J§�, g\(;� �attJtAT��toJ§� o 

[ 01 1 3] * � i�H}tl � B"J IZ1 We�* 'EL 15 : IZ1 We )VG J}J � � ' g\(; � IZ1 We :5J"-11 ; ;It � f� t@ IZ1 We :5J"-11 

��frffi'&ffi� �*�JE��[Z1�JVG� o 

co1 1 4J ff• 10s :t�t@Yr�IZ1We�**LlfJr��rm�PffiJitYr�t�ti/il , ��.  tJtATff• 106 , � 

� . IJllJtJt.iTff• 107 0  

[01 1 5] Jtf-t±-fu , ':1§Yf�i!s{J§ � B"Ji!siR!tlJ�*� Yr��{ii"t B"Ji!sPffiJiUA] i,R!tlj� *1Z1We 

fflG�, HYr�msffi��FttWfil�Yr����ms�M�FttWfil!Z1�nx:� �. ��;E 

rm�PffiJitYr�t�tilil ; �mu ,  iu fJr::f rm�PffiJitYr�t�tilil 0 

co1 1 6J *ff •rm�iu fJri!siR!tlJ � *�� 1Z1Wenx:r}JtoFtttf1iE�� IZ1We ,  J!W31-fu fJrtt 

f¥ s"J at ff -ar l2J, ff� , J!, 1-t 'EL 15 [2), r tl m : 

co1 1 1J 1 ,  51cfu fJr Yr�i!s11§' � s"Ji!siR!tlJ � *� Yr��fii"t s"J i!sPffiJitii1J iR!tlJ � *�� 
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���� . *�. ����m�mam��FttWfil�m����ms�M�FttWfil� 
��wc�r}J ,  *�· IJliJfU5Erm�uffiJitm�t�ti/il ;fUfJrA� s"Jtlm rHJfU5E::frm�uffiJitt�ti/il 0 

[01 1 8] 2 , 5tfU fJr m�i!s11§ � B"J Ftttf1iE� m��{ii"i B"Ji!sPffiJiUA] Ftttf1iE�� �We 
��. *�. ����m�mam��mam��*�m����ms�M�m��*� 
��Wc�J}J '  *�' IJliJfU5Erm�PffiJitm�t�fti/il ;fUfJrA� B"J'Jlm rHJfU5E::fi¥ff�PffiJiit�fti/il o  
[01 1 9] 3 ,  � atfU fJr m�i!s11§�B"Ji!siR!tU�*� m��{ii"i B"Ji!sPffi:Wfijiji,Q!t!J�*� 
�����, �&m�mam��FttWfil�m����ms�M�FttWfil����� 
J}J ' *Hl�J}J '  IJliJfU5Erm�Pffi:Wtm�t�fti/il ;*� �1-�Wc::f �J}JIJliJfU'iE::frm�Pffi:Wit�fti/il o 
co1 20J *ff•� �wc�rxar � 1'1-r5 : �Wc:5J"-11ttt�-i&mll � ,  ��t§flV-Jl'.tEt�-i&mllz 
� o  

[01 21 ] ff• 106 : Pffi:Wtm�t�fti/il o 
co1 22J *ff •-ar �Wtttt:i! � fJrJJ1tf:Pffi:Wtt�ti/il ; ':1§i!sPffi:Wtff •tt1B,:;r}JKst�� Jt _tt,tt, 
fi�, *�Ks��h��rm��M��� . �_t�� �JJ#����±����M�r 
1*§fUiC�rB"J±���o 
[01 23J ff• 107 :::fnHrff1PJ ��o 
[01 24] *�i�H}tl7J�t�  ':1§fU fJr::f rm�Pffi:Wit�fti/il at ' ey � ,iust':1§7W�AB"Ji!s11§ � '  1A1T 
�Mff•��J,��#PT�*A#���. ������Ko 
[01 25] *�i�HJtl:J'Rd�B"Ji!sPffi:Wi1J�t ,  � t�fti/ilffl? § CiFs1'FAFst+* • $tiltt�fti/ilffl 
?1'-�B"JFstf1iE C ep i,Q!t!J�*lOFtttf1iE ) 1'FAFst+*tf1iE ;tt*i-ri!sPffi:WUt, EST 
Fst+*tf1iE�Ftttf1iE�Pffi:WUt=rJVtZB"JFtttf1iE1§ � C ��ffl? B"JbtF7JJ'\1§ � ) , JM  
�Tffl?1-��bZFhA��TFsff*ffl? �bZFhA���M��. m�T �M$ ; 
53!lr ,  *�i�H}tl7J�!;/JPA T i!siR!tU�*lOFtttf1iE B"J�Wc , ey��:i31:±-fujM�P*Flf�� 
����M, �ffl�Flf����M�� . �*7��M$ ;*1t00 �7J��ey��ffl? § 
5E50ffi: WUA] , iwl JEffl? 1-tHt B"J rm*· m:rr 7 ffl? B"J �!JiL 
[01 26] *�ff' EBr::f �ffl? B"JbtF7JA�::f � B"J ePFtttf1iE::f � '  m �@ffl*�i�H}tl 
7J�t,R�t�fti/ilffl? *A���Pffi:Wit�fti/il , �l,ffi�vz::;,f:;t§ l:t , �m� 7 t�fti/il s"J11§',@,�if:o 
co1 21J �mJu u*Flf�x1 ffl? �As"Ji!s11§' �s"J�ufril ,  *�ffm�ffl? uffi:Wt$ �;HB,:;�uffi: 
WI$ ,  *�i�HJtl1J�ttE-1�ff- 1 02 z� , ff• 103 Z7W�PT�1'1t5 : 
co1 28J iuiJrm�i!s11§'���iwJJEt�-i&11§'��*' *�' mutJt.1-rff• 103 0  
co1 29J ��±-fu ,  -ar�iuiJr�As"Ji!s11§'�s"J11§'P* l:t��tEt�-i&mll � ,  *�' IJliJiwJJEi!s 
11§'��*' ��i!s11§'�s"JJt1mffeJi����tEt�-i&mll � ,  *�' IJliJ iwJJEi!s11§'��*' 
����A�msffi��FttWfilfflffl��•��%��. *�� . �mJEffi��* 0 �ff 
•-ar�tt1B,:;r}JKst��Jt -13'c�o  
[01 30] * � i�H}tl 7J�!ttfU fJri!s11§ � ::f iwJ JE t� i& 11§' ��*at '  ey ��A B"J i!s11§ �-!: * ; �� ':1§ i�fU fJrff-�tt1B,:;r}JKst�� J, -1K11§'at , i�� Jt*A 1*§fUit�, � � �, � �� o 
co1 31 J 1Jt51c±-fu ,  -tzo � 3 m�, -1�iuiJrm�i!s11§'���1wJJEt�1&11§'��*s"Jttt¥-ar�  
1'1t5 : 
[01 32] ff• 30 1 : x1m�i!s11§�*i-r��:f�iiJffl?i!s�t@5tO� ,,; u*F�t@o 
co1 33J rn r!lrJr.�A s"Ji!s11§' �1'1-rrSffl? § cbtt±:l s"Ji!s11§' �to ':1§rrr m ?  lf �r'21:s"J 

1 1  
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u* F 11§' �,  ?ff Ll ttn!:i-r 11§' � iu fJr at , ey Ll �;fJ. i!s11§' � :5J"-� nx:ffl? i!s�tm trr� ,,; u* F �tm o 
[01 34J ff� 302 : �;fJ.?fr:i£ffl?i!s�t@5fO ?!r:i£� ,,; u*F�t@:5J"-!JJIJ�t�-'i:s"J� ,,; u*Ffl� 
n!: 1-r Q1 We o 
co1 35J *ff�� ffl?i!s�tmto� ,,; u*F�tmQ1WeatfF::f 5t��1tu , ey Ll5tJ§ ,  m ey Ll � 
at o 

[01 36] * � illi ,Wtl 1f �t -aJ l2J, t� E: �® � � � s"J ± 11§-:l:m ,,; r s"J li 1r§ gl(; ��li 1r§ p* FF� ffE it 
fl� ,  ,Wtl-fzo , �*� , 1W P�� .  1t'ra , �ffi!, 1}01;I, ±-fuWc-1, �ix ��o  
[01 37] Jtf�±-fu , *ff�-aJLl'ELtrS-fzOrff� : 
co1 38J �;fJ.?!f:i£ffl?i!s�tm� ?Jr:i£t�-'i:s"J� ,,; u*Ffl�n!:1-rQ1We:f�JIJ��1;1we:5J"-11 : 
[01 39J �;fJ.?fr:i£� ,,; u*F�tm� ?!r:i£t�-'i:s"J� ,,; u*Ffl�n!:1-rQ1We:f�JIJ�=Q1We:5J"-1l o 
c 01 40 J ff� 30 3 : t� tm 1;1 We tit'=fLl fJr ?!f :i£i!s11§' � Jt� 1w115�5� -i& 11§' � � * o 
co1 41 J *ff�� s"J 1;1we� * -ar Ll 1'1-rrS-1:i£p;Jj 1-1;1wettf¥:f�J1J s"J Q1We:5J"-11 , Jl:t at Jtf�±-fufu 
fJr ttfi-aJ Ll 'EL trS : 
co1 42J *ffl t� -i& :5J"-11��tx1 ?!f:i£� � 1;1 We :5J"-1tto ?!f:i£� = 1;1 We :5J"-11n!:1-rit�:f�JIJ ?!f:i£ 
i!s11§' � s"J 1;1 We :5J"-11 : 
c 01 43 J iu fJr ?!f :i£ i!s11§' � s"J 1;1 we :5J"-1t � � ::k rt� -i& r�Ht , � �,  mu iu 5E 1w1 JE t� -i& 11§' � � 
*·  �� , IJliJfU5E::fiwJJEt�i&11§'��*' �� , IJliJ::fiwJJEt�i&11§'�*0 
[01 44] ,Wtl-fzo x1 p;Jj 1-[;1 We :5J"-11nt1TJJPtX)[.):W {� Jlj �1-[;1 We :5J"-11 , ?lJ§ iu fJri� [;1 We :5J"-11� � 
ifil l±l -'i: 11§' 11� 11 , � �,  mu iu 5E 1w1 JE t� -i& 11§' � � * 0 
[ 01 45] Jtt �ff� ffl i!s PffiJiUt t� fti/il s"J J}J H; IPJ ,®L * � illi ,Wtl pJ l2J, EB �1-st� )[.):W %! * 3'c !VG 
ma�M���tt�, $5t�Fsff*�fil C �M�m��*��M�mam��Ftt� 
1iE ) r � Jlj i� st�)[.): W %! s"J f¥ {ii"t � : tE t� fti/il )[t-y 1* §��* 1r!i at i� st�)[.): W %! )[t-y :':J:': s 1 e ep 1� 
tJL�Jt1r§, EB mi c $1tf:�1tUJtI fJ::PffiJii : ':1§ mic fii�tlilJFs�AatuffiJiiiSi'tst�)[.):W%!, tJt.1-r 
ma�M :�ffpJ[2J,�ffl����)[.):WtE#��1r§�, Wtt*�H;�s�)[tW%!�@�)[.): 
W!lrJr.�AB"JFs11§',@, , ��,t�fti/il s"JJ}JH;, =Nt�t�fti/il s"Jf�tJL at r'sJ 0 
[01 46] 1Jt5t±-fu '  -1:l£st�)[.):W%! ey Ll*Ilt:5J"-ff :rttt ,C,,)[.):W' Core 1 ffl r )[.):W-riL&JIJ mi C ti 
L&JIJ!JH'f�Fs11§�B"J PffiJii$1tf:Fs�JJff:5J"-tfr ' epfufJri!s11§���iwJJEt�i&�*' Core2 ffl 
? J§�is"Ji!siR!JJIJ LlR.iHXiJdiE , epfufJr��PffiJii o ':1§ mi c fii�tlilJi!s�AatuffiJii Corel , 

Corel 1A1TfU fJri!s11§���iwJJEt�i&�*B"Jff� ; ':1§ Corel fU fJrA�at ,  PffiJii Core2 , # 
�;fJ.i!s11§'�1t�� Core2 ( 1i5t±-fu ,  Corel �;fJ.i!s11§'�f¥{ii"ttE Core L 2  ��B"Jf¥{ii"t� � ,  EB 
Core2 =Nt!tl ) ;Core2 PffiJiiJ§1A1T _1j£ff� 103-106 ,  3'cJVGPffiJii�!/Jlj , �WM, IJllj EB Core2 JP] t� 
��)[.):W%! ( ���� A™ �� ) ���#� �$#, ���)[.):W%!�1&� ��$#;§. 
PffiJiiEB sl eep fl5'\i:JJf9';:Jlj Normal flAiEffi�1T a 

co1 41J @':13 w�� s"J � : * �illi ,wu � -ar�;fJ.i!siR!tlJ � * 1;1 Wegl(;� Ftt 1;1 We s"J ttf¥n>1:tt 
Core l �1A1T ' ,R � 3 Q1Wenx:r}J at�PffiJii Core 2 ,  ?lJ§ Core2 PffiJiizJ§tJt.i-rFttQ1Wegl(;�i,-'g-
s � * Q1 We o 

[01 48] *�illi,WtlWttiSttst�)[.):W%! s"J:5J"-ff :rttt ,C,,)[.):W i&it , -aJ l2J, �:f,ffit[��,t�fti/ilJ}JH; 
glG � �� s"J :iY: * , m :fr T m ? �!Jft 0 
co1 49J rOOWtt-tzo� 4 ?fr�s"Ji!sPffiJit]UJE*��*m*�illi,wtl1f�t :izo�  4 ?fr�,  i�* 
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tJE1'1t5 :DSP �}, ( iStt DSP �}, , pJ l2J, 1'1t5�YW31-tt ) ,  t�fti/il± CPU � B"J ARM �J,5¥0�� 
� :Jt� DSP �h1'1t5P931"1t1¥L5Gl2J,R.-1-PffiJiif¥{ii"f1¥L5G ( ,Wtli,rn Flash) , ffi-ft1¥L5G Core l 
toffi=tt1¥L5G Core2 :ARM �J,'§15PffiJiUi1J)[.):�1¥L5G5tOPffiJiUi1Jf¥{ii"f1¥L5G : �  4 Yf�B"J]UJEn!: 
1-ri!s uJJiI s"J Jtf-t ttfi 'EL -rrS : 
[01 50] ff� 501 :ARM �}, � PffiJiUi1J)[.):�1¥L5Gi1ttiJffl? YfiJGB"J PffiJiUi1Ji!s{1§�, #1:JVGPffi: 

M�mam��*�Ftt�fil, ��M�mam��*�Ftt�filf¥�fr�M�f¥�•5G 
� o 

[ o 1 51 ] Jtf-t ±fu ey l2J, 1: nx: 1J :rt ey l2J, � � _t :i£ � 2 s"J Wi :i£ o 
co1 52J ff� 502 :ARM �Jt�;fJ.uffi:WUi1Ji!siJU11J �*' uffi:WUi1Ji!sf1§'�B"JFtttf1iEtof�-'i:s"J 
� ,,; u*F1l�r�Jlj DSP �h ' #f1{ii"iftPffi:Wif1{ii"11¥L5G� 0 
[01 53] ff� 503 :ft ARM �J,)[.):r{*m,\i�A�r, ���i}J�Jj�j�IJ!Ji'Jll. B"Ji!s�A, ':1§tii�IJ 
Jlj i!s{J§ � at Jt:i! Pffi: WI JJ1tf: Pffi: WI Core 1 0 
[01 54] ff� 504 :Corel x1tii�IJ JIJ B"Ji!s11§'�n!:1-r)[.):�:f�JIJffl ? i!s�ffllO� ,,; i!s� 
fflo 
[01 55] ff� 505 :Corel �;fJ.Yf:i£ffl? i!s�ffl�Yr:i£t�-'i:B"J� ,,; u*F1l�n!:i-rl21We:f�Jlj 
ffi-121�*ffi, �Yr:i£���F�ffl�Yr:l£ffi-'i:����Fffl�n!:fil21�ffl�ffi=l21�* 
11 : 
[ o 1 56 J ff� 5 06 : Core 1 * ffl t� i& :5J"-11 � 1! x1 Yr :i£ ffi -121 We :5J"-115¥0 Yr :i£ ffi = 121 We :5J"-11 n!: 
fi#�ffl�Yr:l£msffi��l21�*ffio 
[01 57] ff� 507 :Corel fU fJrYr:i£i!s11§'�B"J l21We:5J"-11��::krt�i& l�11 ,  ��.  IJl!JtJtA-r 
ff� 5os , �� . IJllJtJtA-rff� 5 1 2 0  
[01 58] ff� 508 :Core l �;fJ.i!s11§'�14J-�� Core2 � atuffi:WI Core2 a 
[01 59] ff� 509 :Core2 Pffi:WIJ§ , x1 Yr:i£i!s11§' �n!:1-ri!siJU1IJ$t:f�i!siJU1IJ � * ,  #� 
f¥{ii"t B"J Pffi:WUA] iJU11J � **i-r 121 We ' � 121 Wenx:J}J ' IJllj tJtA-rff � 510 ' � �IJ&' IJllj tJtA-rff � 5 1 3  0 
[01 60] ff� 510  :Core2 =rJVltYr:i£i!s11§'�B"JFtttf1iE ,  #�f¥{ii"t B"JFtttf1iEn!:1-rl21We , 
-+.+- cl'; r+. -hh /.� ir. ITTrs -+.+-;;,s -hh /.� ir. ITTrs � JJX. .I'iJ ' vv1T & ']q< 5 1 1  ' � p ' vv1T & ']q< 51 3 0 
[01 61 ] ff� 51 1 :Core2 Jt:i!Pffi:WI� fJrJJ1tf:� ARM �}, Pffi:WI ARM �h o 
[01 62] ff� 512  :Core l ffi:fJr1*§� , DSP �J,1*§� 0 
[01 63] ff� 5 1 3  :Core2 ffi:fJr1*§� , i!sPffi:WI$J1tfi�}Ra 
[01 64] DSP �}, � Corel 5¥0 Core2 B"Ji!s�)[t���jJ::f �J}JH;�&:ff, ':1§ DSP �}, ,R� 
Core 1 I 11: at [El A ;It�� ��jJ 5t0 ±1v�5t0 )[.):� ��jJ� �� , ;It�� at� DSP )[tft1§ x1{B,:;J}J H;I 
11:�Jt� (Normal )  o izo* DSP �}, Core2 I 1'Fat;tt��5fO)[.):���jJ�r,5J, J}JH;;t§x1�r,5J, Core2 
iiuffi:WUt DSP �J,)[.):r Work �o {§.Pffi:WI DSP �J,if::1I�1T work �A�B"JJ}JH;{E�j&1J\rt� 
fti/il± CPU �}, Normal �B"J�i-yJ}JH;o 
[01 65] *�illi,WtlpJ [2),�;fJ. DSP �}, B"J�1T�A�:5J"-A{E,\;;H;�� Corel �1T�A�5¥0;t§x1r,5JH;��� 

�B"J Core2 �1T�o fAL� 5 pJ[2),3it±:l ,  eP 11fr1[*5_1aP*s:Et�r, ,R�19:�mat!TAFtf1iE 
�A' Core2 �;fJ.::f iiPffi:WI ' �11 DSP � h )l):-f-liJE {B,;;J}JH;�A� 0 ep 11 Core2 iiuffi:Wiizo *AF 
�A::f� § JE,>(B"J Pffi:Wit!'t�, g\(;�Pffi:Wit!'t�::f�)R1tlJ Pffi:Witf1iE B"Jffl? �A,  cf-tJL± CPU � 
J,tE::f�-�Ma WM�#*�H; OOP �J, �������Mm�, 1-���-���� 
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m��fil7fmma�M��n��. ��M$� �*·  
[01 66] @ffl * � i�H}tl 7J�t '  ?ff ln=t �tf 1iE B"J § 5E5(PffiJiUi1J ey l2J, ft �{tfB,:; 7 ff ��ijfL � i!s:ti 
��K��tt����¥�L, �*��@��Aff������ tt��*, ft��-� 
B"J � at '  ilffl? B"Ji!s�1tLl�%1fili-=f A 1i'J1:ij§��;}1fffl:!:m,,; 0 

[01 61J �i�HJtl= : 
co 1 68 J A * -ff m 3t m ? � !Jft , ft t� ti/il uJJiI z J§ , � 1-r -ar l2J, n1: 1-r iS :t-¥: tt s"J 'i'R: JI to § i}J Pfril 
@,  1!Jtl -fzo =n ff @ffl fiff �,  * � illi 1!Jtl ft L:i£i!s Pffi: WI 7J�t B"J ¥nili L ,  =Nt1� 7 -trr t� fti/il )lUi 1J 
�t , -tzo � 6 Yr�,  'EL -rrSizo r ff� : 
co1 69J ff� 601  : lLlffl�illi1!Jtl-Yr:i£s"Ji!sPffi:WI1J�tuffi:WIYr:i£t�ti/il . 
[01 70] ��Pffi:WU1f¥���illi1!Jtl -B"J ��Wi:1£ 0 

co1 11 J ff� 602 : Yr:i£t�fti/ilftPffi:WizJ§ , :t�fflYr:i£i!s11§'� s"Ji!siR!tlJ �*tJt.1-rx1@s"J 
t}r&•11:.  
[01 12J L:i£ff � 602 ey l2J, EB t�fti/il � s"J 3::)[.):�%!3'cnx:. 
co 1 13 J * � illi 1!Jtl 1J�t ey l2J, t� 5t -i& -'i: § i}J 5E 5( uffi: WUi1J x1@ s"J Pfril@• 11: , ::f � s"J uffi: WUi1J ey l2J, 
�@::f � � �@-� :ftffl? WMms�M��M��ZJ§ , ��@fflffl? �Amsffi� 
�m��*�fi�@� �@-� . �� § �=rJ ���� § �=rJff���#��TT� ��­
A�o ����M�£x¥ ��. m��*m£ffl?Yr��x¥ ��.  
co 1 14 J 1ft 5t ±-fu , ':1§ w tt uffi: WI � fJr JJ 1tf: * uffi: WI t� ti/il tl m r , -ar l2J, -i&-'i: ::f � s"J uffi: WUi1J x1 @::f 
� ��M� �JJ#, �*-�ffl? ffi5t��g:;��M� , ::f ��M��@::f � ��M� �  
JJ#, ���::f� ��M� �JJ#, �fi::f� �ffi-i&•�����::f� �@ffl��. �ff� 
nx:ep 1iftf :tJ1J�M1*§�at ffl? m ey l2J,WM::f � B"Jffl? Pffi:Wit��, n!:1-riS:t-¥:'tiB"J'i'R:Jito § i}J 
ufril@.  1!Jtlizoffl? § 5ESlPffi:WUi1J A "=rT � i5"at ,  ftt�ti/il)[.):-=f1*§��:it�r ,  ftffl? iJG 1±\ "=rT � i5" 
����i±l�@��M� �JJ#*�M § � , #H��ft�MzJ§�@fflffii&� ���� 
tt=rJ �1,j5 o 
co1 15J IEIJl:t , L:i£ff � 601  i!sPffi:WI1J�t� uffi:WIYr:i£t�ti/il s"J ttf¥1'1-r5 : :t�fflYr:i£i!s11§' 
��m��*�1:ffii&����M� �JJ#�MYr:i£�� : 
[01 76] L:i£ff� 602 ��1'1t5 : f�fflYf:i£Pffi:WI� fJrJJ1tf:B"J��tJt.i-rx1@B"Jt�i&-1'F . 
co1 11J roo�u�@ffl*�illi1!Jtl1J�ts"J��:1:m,,; :  
co1 18J :!:m,,;- :izo*ffl?�1tu "�11 sos , 11*,  w?J-frJI/' Jl:t�toffl?tl�atu-¥11 i:J i!1t:t§* 
�ffi��A�M��. �ffl? -�������M�-i&-'i:1J� 0 ftWffl? -i&-'i=�@���. 
ep 1fft5laP*s�fflr , Jl:t-t��s"JilJ&®Jl'.:5J"-11ftffl? x�tf i}Jupri� s"J atf��-at r'sJtJJWJ ffl? 
tt=n i±l����. ����i±l��mg����. � �J§ �ff� �s�ffl•����ft� 
�X{tf: § �� , #ft wifi lt�r L1trxxJttrE:m: C Jl:t § �,R ��WM'lf�ij ,  ffl?fi}J!JH��.  ::fiEz: 
]UJU!A1t!l!t�� ) ,  ��X{tf:1:nx:at� l2J,�li11§',@, B"J%AW9;0ffl? i&-'i:B"J��mt�A. 
[01 79] :!:m,,;= : ':1§�Wri1Jffl?i3G"OK, Let Go ! ", f:tJL:t�ffl!lrJP*slt�£��1!Vj'�$� 
� lf� , mtm�•&��JI!l'.�®%!��fm����3m���. mtm�®%!��£� 
f:tJLM¥-'i:r��;J!tt��*�' Affl?1Htff � ���1JiWJf.  ffl?$�f:tJL r$at ,  :t�fflP*s 
lt���®%!���� ��� § �*ffi��Mf 0 

[01 80] :!:m,,; - :¾)J)L�X�st!f,;J :WM § 5E5(Pffi:WUi1J=NtfrJ�1tU1J\J3Jttsz: lE�;J � B"J�X 
lA 
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i!iu ' ;It nx: J}J iJU11J )§ x1@ i&K) L:£ % xx B"J tf B@ffl E1,lt� �ill fl A O  �1-1�% xx m-¥ itfl w )(� B"J 
1 J \ J3Jttsz: , � * 3m tt § 5E 5( Pffi: WUA] �me-¥ itfl J L :£ fl :rt , jJ T 5 I � 1 J \ J3Jttsz: tE w )(� B"J � at JfL u'Ll t!f, 
;J �X'fe:.s' ey [2),�;fJ. iEtE� ;J 9"1 B"J Jj\)3)j1§.'JJ.tt5¥0i!iut�K7'J Pffi:Wiijij ' ,R � Jj\)3)j1§.i2'�li£�j[J * 'fl:. s itff. 11£)§ � ey l2), n!:A) L:£fl:rtn!: 1TW )(� 0 ::f tl ;@js] J;Jr\ nVJ\ )3)j 1§_ B"J 1T 7'J ' m � � ;J tt '11 0 
co1 81 J Jt1wJm,,; :m -ar [2),Jltt-=fiJ;JltEt�J3lt�-�� � j[::f � s"J*J§i!,  x1mc,  �at�1�E'li! 
1� ffl? )211'¥)J�:1tL 3 ffl? i}G T x1@ B"J at� 1� ff i! B"J ��at '  ft if ffl? 0 

[01 82] * � i�H}tl 7J�t=Nt � ffl? 1-� B"J i!s Pffi: WI$.'  �{t1B,:; p* s to 1mAF s B"J � Pffi: WI$.'  � 
�-�1- tt��mtt@ffl����o 
[01 83] �i�HJtl - : 
co1 84J -tzo � 7 Yr�,  *�i�HJtl=Nt1� 7 �trfii!ttPffi:WI�K, ;tttf1iEtEr, 1'1-rE ::'7lHlfltk:, fi 
i�tl fltk:, � �$titz fltk:, �=$Utz fltk:, � � iu fJrfltk:5¥0 Pffi: Wifltk: : }1}r;i£;',JH.'\':fltk:ffl T *� 
��ffl?'JJ.ili ��M�mttffi%, ��Yr:i£�M�mttffi%��M�m��*�Ftt�fil 
#f1{ii"i ; 
[01 85] Yr:i£fii�Hltk:ffl rtEYr:i£t:t-fti/il)[.):r1*§fUit�r '  fii�tl!lrJr.�AB"Ji!tt11§'% ; 
[01 86] Yr:i£���.ijJfltk:fflr�!tJYr:i£i!tt11§'%B"Ji!siJU1IJ�*lOFtttf1iE ; 
[ 01 81] Yr:i£� = � !tl fltk:ffl r � !tJYr:i£i!s iJU11J � * � f1{ii"i s"J Pffi: WUi1J iJUJIJ � *,  l2J, R.Yr 
:i£Ftt�fil�f¥��Ftt�fil����* : 
[01 88] Yfj£��,ufJrfltk:fflrtlH@Yr:i£�We�**LlfJr��rm�Pffi:WIYr:i£t:t-fti/il ; 
co1 89J Yr:i£uffi:wUttk:ffl rtEYr:i£��iu fJrfttk:fu fJrjJ�at ,  uffi:WIYr:i£t:t-ti/il 0 

[01 90] *�i�HJtl=Nt1�B"Ji!sPffi:WI�K, [2),t:t-fti/ilffl? § CiFsi'FAFsf+*•  �.ijJt:t-fti/ilffl 
?1'-�B"JFstf1iE C ep iJU1IJ�*lOFtttf1iE ) 1'FAFsfl*tf1iE ;ftnt1Ti!sPffi:WUt, EST 
Fsfl*tf1iE 9"1 Ftttf1iE�Pffi:WUt=Nt!tJB"JFtttf1iE1§ � C ��ffl? s"J'fe:.F7J:i'\1§ � ) ,  5M 
�Tffl?1-��'fe:.F7JA��TFsff*ffl? �'fe:.F7JA���M��. =Nt�T �M$. : 
53 !Jr , * �i�H}tl �K 9"1 ;IJp A 7 i!siJU11J � * 5¥0 F tttf 1iE B"J �We ,  PT l2J, �:i31::l:-fujM�P* Flt� 
�����M, �ffl�Flf����M��. �*7 ��M$. :*��� ��jr�-aJl2J,�ffl 
? § 5E5l Pffi: WUi1J , iwl JEffl? 1-tHt s"J rm*• =Nt:fr 7 ffl? s"J �!Jft o 
[01 91 ] n1:�ff' EB r::f �ffl? B"J'fe:.F7JA�::f � B"J ep Ftttf1iE::f � '  Yr [2),@ffl *�i�H}tl 
�j[pJ�l,ffi,R�t:t-fti/ilffl? *A���Pffi:Wit:t-fti/il ' �l,ffi�vz::;,f:;t§ l:t , �m� 7 t:t-fti/il s"J11§',@,�if: 0 

[01 92] 1Jt5t:l:-fu ,  izo � 8 Yr�,  tt-1:i£�KB"J1Hili-1 , *�i�HJtli!sPffi:WI�K�1'1t5 :�= 
10 fJrfltk: : 
[01 93] Yr:i£�=fufJrfltk:fflrttfii�Hltk:fii�tl!JrJr.�AB"Ji!s11§%ZJ§ ' Yfj£���.ijJ 
ffltk:��YrJ£mttffi% �mttm��*�Ftt�filz�. ��YrJ£mttffi%��mJEffi1& 
11§'%�* ; 
co1 94J Yr:i£���1tlfltk:ffl rtEYr:i£�=iu fJrfltk:fufJrjJ�at ,  �ItJYr:i£i!tt11§' %s"Ji! 
ttiR!tlJ � *lo F tttf 1iE o 
co1 95J 1Jt51c±-fu , YrJ£�=iuiJrfttk:fflr :  
[01 96] x1Yr:i£i!tt11§'%nl:iT)[.):�:f�JIJffl?i!tt�tmto� ,,; u*F�tm : 
[01 91J �;fJ.Yf:i£ffl ? i!tt�tmto Yr:i£� ,,; u*F�t@:5J"-!tlJ�t�KB"J �  ,,; u*Ffl�nt1T� 
We : 
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c 01 98 J t� t@ 121 We� **Ll fJr Yr:i£i!s11§' � Jt� iwJ JE t� -i& 11§' � iti� o 
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[ 01 99] 1ft 5tJfu ' i,ui � 9 Yr� ' ft _t j£� _'i: B"J lf Pili _t ' * � i�H}tl PffiJiI� _'i: � J=ifij£ffi -$t .ijJ fl 
�- ffi=$t�ffl�- Yr:i£ffi-��-��Yr:i£�Mffl�•�:a$�s��w��ffi=�• 
�� ; Yr:i£ffi=��•�•�:aYr:i£$�s��w��ffi-�•�� ; 
co200J Yr:i£ffi=iu fJrfl�ffl r:aYr:i£ffi-tt• �uffiJiizJ§ , iu fJr Yr:i£i!s11§' ���1w1JE 
t�i&11§'��*' ��' PffiJiIYf:i£ffi=tt•� ; 
co2on Yr:i£ffi-$t!tJfl�fflr:aYr:i£ffi=tt•�uffiJiizJ§ , $t!tJYr:i£i!s11§'�s"Ji!siR 
!tlJ�*lOFtx.tf1iE o 
[0202] 1ft5tJfu , *�i�H}tl � Yfj£ffi-fUfJrfl�ffl r':1§Yr:i£i!s11§� B"Ji!siR!tlJ� *� Yr 
:i£�� �ms�M�m��*121���. HYr:1£mam��Ftx.�fil�Yr:i£���ms� 
WUA] F tx.tf 1iE 121 Wc�J}J at ' IJllj iu 5E rm� Pffi:WIYr:i£t� fti/il 0 

[0203] *�i�HJtl�-'i:=Ntr,5Jffl/='1-�B"Ji!sPffi:WI$. , �{t1B,:;P*s5t01tBAFsB"J�Pffi:WI$. o  
co204J -tzo � 1 0  Yr�,  *�i�HJtl�=Nt1�7 -trrt�ti/il , 1'1-rrS�Wfl�to-tzo-1ff-Yr:i£s"Ji!s 
Pffi: WI� _'i: ; 
co205J Yr:i£�Wfl�ffl r:aYr:i£i!sPffi:WI�-'i:Pffi:WIYr:i£t�ti/ilzJ§ , t�t@J=ifi:i£i!s11§' � s"J 
i!siR!tlJ � *1ft.1T x1 @s"Jt�-i&�1'F o 
c 0206 J 1Jt51:Jfu , Yr:i£i!s uffi: WI�-'i: � uffi: WI fl�ffl rt� t@ Yr:i£i!s11§' � s"J iR !tlJ � * f21_:.-f� 
i&����M��$#�MYr:i£�� ; 
[0201] Yr:i£�Wfl�ffl rt�t@Yf:i£Pffi:WI � fJr$1tf:s"J��tAiTx1@s"Jt�i&�1'F o 
co208J 1Jt51c±-fu ,  *�i�HJtl � �Wft�•�:a ARM �Jt ;Yf:i£i!sPffi:WI�-'i:•�:a1B,:;r}Jn 
st��J, _t o 
co209J *�i�HJtl=Nt1�s"Jt�ti/il=Nt r,5Jffl f=' 1-�s"Ji!sPffi:WI$. , �{t1B,:; P*sto1mAF ss"J�uffi:WI 
$. , �r,m��1-tHts"Ji!s@ffl:l:m,,; o 
[ 021 0  J l2J, _t pf��� it A� s"J � i�f7J 5'tx1 * 1st l3J§ Yr 11: s"J n!:-:tih'Hlll iJG l3J§ , � ��iA 5E * 1st 
13J§ �A���R��r�®� l3J§ o �r*1tl3J§Yr�tt#���ffWtt#A�*�' :a�� 
�*2tl3J§�m��m� . �eyl2J,�ili���•mm���. m@':1§���r*2tl3J§ ��� 
mll 
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Abstract: 

The invention relates to a non-native speech recogn ition system based on m ixed model 
state correction and a method thereof. The non-native speech recognition system com prises 
a non-native speech interface, a native model module, a non-native model modu le ,  a native 
state decod ing module, a non-native state forced al ignment module,  a native-non-native 
state s im i larity matrix computation module, a native-non-native state mapping table 
computation module and a non-native state correction model decod ing 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 d ifferent models, 
thus obtain ing a model that better meets non-native pronunciation characteristics. The 
system and the method thereof have the advantages of obvious improvement of recogn ition 
performance compared with that of a recognition system wh ich is not corrected by the 
method on the prem ise of only the native train ing data without increase of any non-native 
speech train ing data, no obvious speed fal l  of the recogn ition speech of the system and very 
high practicabi l ity. 

Abstract: 

* 'ix S)j 1t!J R. � 1� � r iFBif tl � � �1,t iE s{] � � -BJ:i.-ai.-a 
s iR JJIJ * �JtR. 1Jit o i� * �Jt iQ, 1§ : � � -BJ:i.-ai.-a s ti 
P � -BJ:i.-a tl � tl* � � � -BJ:i.-a tl � tl* � -BJ:i.-a � � t� 
�� tl * � ��-BJ: i.-a � � 5j r'1U x11f tl * � -BJ: i.-a £5 ��-BJ: i.-a 
� � ;t§ 1�&m rr$ it �tl* � -BJ:i.-a £5 � � -BJ:i.-a � � 8��1 
*it�tl*»-��-BJ:i.-a��11tiEtl�t���tl*, i�* 
�R.1J��tt��ffi�� ����M, �ffl*�A 
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The present invention relates to a non-native 
speech recognition system and method based on 
hybrid model state amended. The system 
comprises: a non-native speech interfaces, up 
model module, non-native model module, 
decod ing module native state, non-native status 
forcing al ignment module, native and non-native 
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-HJ:iV!r s{] F1 "I=tl � 1=E � � tl JJiJ __tx-t � � -HJ:iV!r F1 "I=tl � fil 
ff 11t iE '  JXmH� JU £79 t·fir � � -HJ:iV!r bt st� ,8 s{] tl 
� o i�*fJER1J�t��or 1it ,8 = 1=E::;fr�1Jo1f15J��-HJ: 
iV!riV!r s iJI I  f*�tAs , 1x. � ;3 i,#, it A-HJ:iV!r iJI I  f*�1As s{] 1W 
mr, ffl�**m�1J��iEtt�m�*��m� 

tt����m�: ��*�m�ms���**� 
��>¥1� , Jl�1��s{]�ffltL 

Claims: 
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state s im i larity matrix calcu lation module, native 
and non-native status mapping table calculation 
module and non-native state correction model 
decod ing module, the system and method of 
mapping between the state of d ifferent models, the 
use of mother tongue speaker acoustic models on 
a state level for non-native acoustic model is 
mod ified to g ive more in l ine with the 
characteristics of non-native pronunciation model .  
The system and method has the fol lowing 
advantages: without add ing any non-native 
speech train ing data, re lying only native speaker 
train ing data are avai lable, the relative 
performance of the method is not used to identify 
corrected identification system has sign ificantly 
improved ; the same system Speech Recognition It 
did not sign ificantly reduce the speed , with h igh 
avai labi l ity. 

1 ,  a non-native speech recognition system , 
wherein the system com prises: a non-native 
speech interface for data col lection of non-native 
speech , and the non-native voice data into non­
Native Status force al ignment module and 
decod ing module up state ; a native model module 
to provide up to up status acoustic model 
decod ing module and non-native state correction 
model decod ing module; a non-native model 
module, used to force a l ignment to non-native 
state modu les and non-native state correction 
model decod ing modules provide non-native 
acoustic models; a native state decod ing module 
for up acoustic model standard non-native voice 
data is decoded to g ive up the speech state-level 
segment information, namely the status of native 
speech decod ing informat ion and state-level 
native speech segment information is fed up with 
the non-native state s im i larity matrix calcu lation 
module; a non-native status forcing al ignment 
module for non-native acoustic models wi l l  be 
compu lsory for non-native speech data al igned 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 s im i larity matrix calculation module; a 
native and non-native state s im i larity matrix 
calcu lation module for native speech state-level 
segment information and non-native speech state­
level segment information on the t ime al ignment, 
when the t ime is up speech state coincides with 
the non-native speech state is greater than a 
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� * � 3 * i-X 3�  tlHJJ5i-X-fLl�*1 ,rJrJ£s{]��-B3:i-ai-a 
sm�*�·  ��filar , mJ£���M* �tt � 
r�A��: �*A. ffi���ffF��·�F�� 
�nj(�• . IJ!Ll�� Q4 ���F s{]� n{�nMtiE� 
::J::c::.-� A ::11::m 'E. 'E. --'-- r'rl-t ,f--t'-::f::c;:.�rr"'I:'.. +.-:lr:r=; rtt: rh -hl-', 4'rf Jn 'E. 'E. , r,,, , 'tij:  I --- H--- 0rir=i ir=i a J:1'J 'IJ\., r,,, 1=11� ijt'.,{t7'1=.1-"-t-" T 'lXi ;:t:� 0J-ir=i ir=i 
g B{]n�{�m{1tiE �� . � � ,  n&amp; lt;Mc 4�  tlz 
tli5i-X-fLl � * 1 ,r)rj£ s{] ��-83:i-ai-asiRJJiJ * �Jc ,  �t�{iE 
ftr, ?JTJ£��-BJ:i-a�� {1tiEtl�t���tl*ai-asiR 
�M�tt� � .  �r��ffio. , ffl n��m��� 
iE � Fo s{] � � -83:i-a � � F stx,m � *!V¥ r5 "_ • )1t7'9: 
p_o_ = opA"AoA)to_o)ZAory_ 1 A(_) , . " � � ,  o* 
lF��-BJ:i-a�� s{]{,tiEi-X_m , "'J �;t§$� Q4�f�m� 
� .  n�{�m�; J5"AP · )",f□p , "(ot) , "")j-JJ!J*?F�� 
-m:m��F�-m:m��na��ffi□ · r���� � 
tl!t$ 0 

6� tlz1JJ5i-X-fLl�*5,rJrJ£s{]��-B3:i-ai-asi9'JJ!J��t.  � 
t�tiEar , ,rJrJ£��-BJ:i-ai-as ��x-t EZr-83:i-ai-as� 
� s{];t§1�&m��tt �  r 0A1i¥U : � * � 3 * 
i-X A·= _unt(t_SJ · J N  fJ . u" · ( � . _) n=A � � � ,  
M , N7tJJU7'9 �Jtl□�Jt s{]���;;AA , A(M ,N )7'9 
;t§1�&ffi�;A"7'9ffi � B{]�rff F �u�•;tj7'9��-83:i-a 
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predeterm ined threshold value, that the two states 
once "with the current", the statistics of a l l  "with 
the current" s ituation, and calcu late non-native 
speech state corresponds to the state of native 
speech s im i larity matrix, and the s im i larity matrix 
information into the native and non-native state 
map calculation module; a native and non-native 
status mapping table calculation module for 
obtain ing the status of a mapping table accord ing 
to the s im i larity matrix calculat ion; and a non­
native state correction model decod ing module for 
decod ing the speech recognition process, with the 
state up acoustic model state map found amend 
non-native acoustic models correspond ing 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 recognit ion. 

2 ,  accord ing to non-native speech recogn ition 
system accord ing to claim 1 ,  wherein said non­
native speech state corresponds to the state of 
native speech sim i larity matrix obtained by the 
fol lowing formula:  IJ N count (t_ n = - where, M, N ,  
respectively the number of state Ch inese and 
Engl ish ;  A_ (M, N) for the s im i larity matrix; A " is 
the first serious Xingshi matrix column elements♦ 
tj non-native voice state, i-speaking voice status; . 
A; ; A, , (M,  N)  J = 1 M ,  = I N C_ ( I_) is native and 
non-native speech state _ voice status j between 
"co-occurrence" occurrences. 

3 Wo books seeking the right to p lay according to 
claim non-native speech recognition system of 
claim 1 ,  characterized in that said state mapping 
table in the fol lowing manner: If A. N_ Xingshi 
matrix column elements are the major elements of 
the corpse n columns, then the state is cal led the 
state of the corpse of the first amendment n 
candidate status; the status of each non-native 
language can be found n cand idate correction 
native language in  the matrix state, wherein ,  n and 
It; Mc 4, accord ing to non-native speech 
recognition system accord ing to claim 1 ,  
characterized in that the non-native state 
correction model decod ing module decod ing the 
speech recognition process, the observed value of 
zero. With n candidate status to amend non-native 
state after the corpse of observation probabi l ities 
clever "_ ♦) becomes: p_o_ = op "  o) to_o) Z 
ory_ 1 (_) , .  "Where O represents the right to amend 
non-native state of heavy, spoon the 
corresponding section cal led candidate status, n is 
the number of candidates; clever" P ♦) "and p , "  
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it'rs�� . _19-BJ:i-ai-as��;A o A, , t(A , N ) , r= I (ot) ,  "" denote non-native status corpse and 
M, A= 1  NA CAunA ( _&amp;gt; )'Ak-BJ:i-ai-as��-5¥0 Bamboo native state under observation 0 .5  
��-BJ:i-ai-as��-z A f§J B{]"[qjJJili" t±:IJ§il)jc� o orig inal observation probab i l it ies. 

1 � itHii-x-fu � *5,rJrJ£ s,g ��-BJ:i-ai-asiRJJIJ 1J�t , � 
t�titar ,  ,rJrJ£��e��t:� imtt lJ-rnA1i¥IJ : �□ 
�A"mrr$ � Q4 ff J 1 1 �U5G�'AkF �Ij s{]�nj;:5G� ,  IJ!Ll 
,[--t'-::f::c::. I I  13 ,[--P-::J::c::.p f,f, kk {=�!±:{lg � ,1--P-::f::c::. � A::11::Jn 'li 'li ']/\.,i:,,, n  7:E'IJ\.,i:,,, J:J'J %  n �)& ijbJL']/\.,i:,,, ; -tlJ: 1 --J r- 0r  ir=i ir=i 
� ���m�amrr$ � � �-BJ:mm � �n��m� 
iE �� . � � ,  n&amp; lt; Mc 8� itHJJ5i-X,fij�*5?Jr 
J£s{]��-BJ:i-ai-asiRJJIJn�t ,  �t�tiEar , ,rJrJ£��-BJ: 
i-a�� {1tiEtl�t���t:l*ai-asiRJJ!Jt���ttt¥ � ,  
x1-t-x,m�{1[0o , ffl n�{�m��{1tiE lJ- J§ B{]��-BJ:i-a 
��F s{]x,m�tl!t$T5"A0 o )1t.19: p_) = Ap A" 
(oA)Aa_O_o)ZAo4y_) , "" � � ,  O*JF��-BJ:i-a�� 
s{]{1tiEi-X_m , %'Ak;t§$� Q4�{�m�� . n'Ak{�m 
�; E='."( A "  )"5f□p '  "(A o )"'5tJJIJ *;F��-BJ:i-a �� F 5¥□-BJ: 
i-a�� Q4ax,m�{1iO· r s{]JJr-Jtx,m �tl!t$ o 
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5, a non-native speech recogn ition method 
compris ing the steps of: ( 1 ) non-native speech 
interface col lecting a certain number of non-native 
voice data, for obtain ing a model state map; (2) 
non-native status force a l ignment b lock with non­
native acoustic model for non-native speech data 
al ignment 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 g ive up the speech state-level 
segment information, namely the state of native 
speech decod ing informat ion; and (4) native and 
non-native state s im i larity matrix calculation 
module and the result ing non-native speech state­
level segment information and native speech 
state-level segment information in t ime al ignment, 
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 
s im i lar matrix calcu lation module statistics of a l l  
the "co-occurrence" the s ituation and calcu late the 
non-native speech state corresponds to the state 
of native speech s im i larity matrix; (6) native and 
non-native state map state maps obtained 
computing module based on the s im i larity matrix 
Table; (7) non-native state correction model 
decod ing module based on the obtained state 
map, in the decod ing process of speech 
recognit ion, the acoustic model with native state 
mapping table to find the corresponding non­
mod ified up acoustic model state, to be corrected 
non-native acoustic models .  

6, accord ing to non-native speech recogn ition 
method as cla imed in cla im 5,  characterized in that 
the non-native speech state corresponds to the 
state of native speech s im i larity matrix obtained by 
the fol lowing equation: Book 3 Wo seek playing 
right A♦ = _unt (t_SJ ♦ JN San .u  "♦ ( , ._) n = one 
where, M, N, respectively Ch inese and Engl ish ,  
the number of state; A,  (M,  N)  the s im i larity matrix; 
A "is the first production Xingshi column matrix 
element; tj state non-native speech , native speech 
_ to state; A.A, , t (, N) ,  r = I M, = 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 :  

_ 1 _  5 tFL S}j -=f=;  �;f���-BJ:i-ai-asi9'JJiJ*fJE&1Jit tz: 
*�� *�S}jW&msm�*�&1J�. ��WR 
�T1FBift:l���11tiEs{]��-BJ:i-ai-a si9'JJiJ*fJE&7J 
1! o 

� � tz:* � lf JJifi 1� H � 18 ,�, s{] �:EsJHt . � � -BJ:i-ai-a s 
iRJJIJ)J)G79i-frsiRJJIJvt*�N±�JUi}f JE�,8 z� 0 x1��-BJ: 
m�msm�ffl�-BJ:m�msm�ffi g ,  m� tt� 
��*m&�*· ����r�lfPm Ps�*� 
Ao  �D1riftE1iiIEi-asi9'JJIJ*fJti=E1x� d> ;��-BJ:i-ai)I I 
t*�1JJ5s{]iwtt r,  x-tw�::;f 1=gJt¥& P ss{]��-BJ:i-ai-a 
siRJJU ·ri �� s{]tt r,3J ���-BJ:i-ai-as iRJJiJ 11Jf JE s{] m ,8 o 

Jti¥ift(Bohn .O_S . ,  FAege, J · E . ,  nThe production Of 
new and S im i lar Vowels by adult German learners 
Of Eng l ish . "  J [MM] Stud. Second Lang . Acquis .  
1 4 , 1 31 - )t� t±:1 .  ��-BJ:i-aiJ?.itA1=Ejjiff § 1ii-a g �  
s�, m��m*�A § ��-BJ:m�s*ff��. 
����tl:l�*�A-BJ:ffi�s��� § �ffi§�s 
t�,8;t§faifs{]�so J!�faitJa �ft1r'J , iJ?.itA § 
EJ, rr1-tm 'E. 'li ='c � ' l l f-* *lrt5'. r=rr "'l:'.. vc+ ,/-4 '+ i ::11::m 'E. 'E.JT. ,:'.;1 J:l'J '-'J-l;p l;p 1=1 1'  �;T,:,,.)(1/r'l • PJ l'Jl'..A'J l-JL10 /\.--Jr- '-'J-lp l;p S 

m��fflM, ���tt�ffl®�s Ps�m�ms 
�fh5 0  
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N C un (_ and; gt) . 

7, accord ing to non-native speech recogn ition 
method as cla imed in cla im 5,  characterized in that 
said state map obtained by the fol lowing square 
formula: if A "column of the matrix element is 
cal led 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 cand idate native language of 
the amendment in the matrix, where, n and It; Mc 
8 The non-native speech recogn ition methodology 
set forth in claim 5,  where in said non-native state 
correction model decod ing module decodes the 
speech recognition process, the observed value of 
0. , With non-native state n candidate status after 
correcting corpse observation probabi l ities clever " 
0) becomes: . P _) = p "  (o) a_O_o) z o4y_) , "" 
where, 0 F ixed right non-native state of weight, 
percent is the corresponding section cal led 
candidate status, n is the number of candidates; 
Pakistan "(*)" and p, "( .  )" denote non-native status 
corpse and native state is cal led the observation 
The orig inal observation probabi l ities under 0 .5 .  

_ 1_ 5 tFL Ming book a non-native speech 
recognition system and method TECHN ICAL 
F IELD The present invent ion relates to a speech 
recognition system and method , and more 
particu larly to non-native speech recogn ition 
system and method based on hybrid model state 
amended. 

BACKGROUND With g lobal ization, non-native 
speech recogn ition has become one of modern 
society information technology research focus in 
the field of speech recogn it ion. Non-native speech 
recognition relative native speech recogn it ion, the 
recognition performance wi l l  be sign ificantly 
reduced , especial ly for people with serious accent 
speak. How to ensure that the voice recogn ition 
system in only a small number of non-native 
language tra in ing under the prem ise of the data, 
speech recogn ition performance for non-native 
accents with varying degrees of improvement are 
non-native speech recogn ition research . 

Document (Bohn . O_S . ,  F ege, J ♦ E . ,  NThe 
production Of new and S im i lar Vowels by adult 
German learners Of Engl ish .  "" [MM] Stud . Second 
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31W, iJ?.itA § �mtz:*(�□MAPA ML AR) 2ir'--1ts{] 
$ffl r�:fJ.��-HJ:it'ri-frs iJt11iJ � (Z. Wang, T. 
Schu ltz.A. Waibel ,  wComparison Of acoustic 
model adaptation techn iques On non-native 
Speech" 1 CA , ProcA ICASSP 2003 . ) o }!�7J�!± 
�'Akimttx1d> ;��-BJ:i-ai-as�1li5*1T § �$ , 11:fi 
-BJ:i-a �s F "¥=1t� ��tia� tEt¥J3t__r�ili��-BJ: i-a s{] 
�s�� o fti!®��� .  §�}_l\[�ffl�m��ffl 
�ffl� tt'Ak�tEm� tt�� ���-�·o ffff § 
�$ VZ:*ft ti r,3J � � -BJ:i-ai-a s i9' JJiJ ti:�� __t � :fn 1¥ift , {B 
imtt § � EZ lJ-Fo s{] 11 �a�� -BJ:i-ai-a s iR JIU � s{] ti:�� 
ffl �-BJ:mmsm�a-BJ:mmsm�� tt �, m�� 
1� 0 Jtl¥ift(J . Hum lphries, P. Woodland, and D. 
Pearce. "Using accent-specific pronunciation 
model ing for robust Speech recogn ition . "  [C] In  
Proc. ICSLP '96, pages , 2324-2327 ,  
Ph i ladelphia ,  PA, October 1 996 · )1:i}f JE 7 § �$� �* Bt/'aJ �l Hi, t� t±:1 �i!x:�� -BJ:i-ai-asi9'JJIJ $1� s{] ±� 
JJR � * § r iJ?. it A-BJ:i-ai-a * � :1iJt 10<1 � s{] � � -BJ:i-ai-a 
g � s o �□ 15J 1£ � � -BJ:i-ai-a s F1 "I=tl � t1�t s{] tltrJ t±:1 
'c', * 'li ='c '-&:ft. s ::11::m 'li 'li:ft. ' P  i;:r

I
1 .;n ""'  I1k fift * S � A l;p 1=1 lX. S 7E -- H--- '-¼-l;p l;p S 1-/, .7n WI Jt I-- J:l 'J -':I'c. rn, o 

7'J 7 � :i=Ji1i__tJ£ § s{] , * � sJHt t±:1 s{] � t� � � -BJ:i-ai-a s 
i9'JJIJ* �Jt,  '§1§: ���-BJ:i-ai-ast1UJ , ffl r*��� 
Jn 'li 'li:ft. *lr-¼:5'. +H5z '-i. ::1 1:: Jn  'li 'li:ft. *lr-¼:5'.�-'l: " ::!I:: Jn 'li '-'J-l;p l;p S :,,.)(1/r'! , 7T'1ft1-� --J f--- '-'J-l;p l;p S :,,.)(1/r'J ½/,--JI--- '-'J-l;p 

������ffi*�-BJ:m��M�ffi*o 

�-EJ:i-a tl � tl*, ffl r fPJ -BJ:i-a � � t��� tl* l□ ��-BJ: 
m����ffi�M�ffi*m *-BJ:ffiJB"I=ffi� o 
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Lang. Acquis .  1 4 , 1 31 -) 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 tra in ing data may be non-native speaker 
voice recogn ition helpfu l ,  especia l ly for those 
heavier voice data pronunciation accent. 

Currently, the speaker adaptation techn iques 
(such as MAP ML R) has been widely used in the 
treatment of non-native speech recognition (Z. 
Wang, T. Schu ltz.A. Waibel ,  wComparison Of 
acoustic model adaptation techn iques On non -
native Speech "" C ,  Proc ICASSP 2003 . ) .  Such 
methods main ly by a smal l  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 s im i larity is to determ ine the key 
factors to identify good or bad performance 
adaptive data and test data. Although adaptive 
technology to improve performance on non-native 
speech recogn ition contribute, but after an 
adaptive model in a non-native speech native 
speech recogn ition performance model in native 
speech recogn ition performance, is sti l l  low 
compared to the l iterature (J .  Hum lphries, P. 
Wood land, and D .  Pearce. "Using accent-specific 
pronunciation model ing for robust Speech 
recognit ion . "  [C ] In Proc. ICSLP '96, pages, 2324-
2327, Ph i ladelphia ,  PA, October 1 996 ♦) adaptive 
algorithm study l im itations, 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 s imulate 
the focus of such a non-native language 
pronunciation of speech recognition research 
work. 

Book confessed SUMMARY To overcome the 
shortcom ings of the prior art, the present invention 
provides a state-based correction of non-native 
speech recogn ition system and methodology, the 
system and methodology by state mapping 
between d ifferent models, the use of the speaker 
up acoustic models in the state level of non-native 
acoustic model is mod ified,  resu lt ing model is 
more in l ine with the characteristics of non-native 
pronunciat ion. 
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�-EJ:i-a £5 � � -BJ:i-a � � ;t§ 1�&m rr$ it �t:l*, ffl r �� 
-BJ:i-ai-a s � � tJt5t � 18 ,�, )f□ � � -BJ:i-ai-a s � � tJt5t � 
J� § k n+ 1'cr1 L.. vc+ ± .'1-'. Jn  'li 'li.ft ,f--t'-±;: 1=: ::!l::Jn 'li 'li.ft J i=i ,�,{t µ'_J SJ __LA'.J 7 r ,  -==l '-'J-l;p l;p S 'IJ\., i:,,, �J -- H--- '-'J-lp l;p S 

� � s{] _m if at rsJ *rt»! 5t W:tE s{] n �� 11 at , -iA 7'J J3: m � � � t±:1 JJiii � {J\" � JJiii" , �Jc it t±:1 ?Jr� s{] " �  JJiii "tt m, :#it�1i¥!J��-BJ:i-ai-as��x1 m-t--BJ:i-ai-as� 
��ffl�&mrr$,  * ��ffl�&mrr$m�*A-BJ:m 
£5��-BJ:i-a��B��1*it�t:l*o 

�-EJ:i-a £5 �� -BJ:i-a �� 8��1 *it �tl*, ffl r tlHJJ5 ;t§ 
1�&mrr$it�1i¥!J��B��1 *o  lJz. ���-BJ:i-a�� 
�ttffi�M�ffi*, m-t-amsm� �M�tt� 
� .  ffl���M *��� �-BJ:ffiF�ffi����tt 
;t§ ms{] ��-BJ:i-a F �11� ��, 1i¥u1,tttFo s{] ��-BJ: i-a 
F �tl�; :ld1 ,f!J ffl i�{,tttFo s{] �� -BJ:i-a F �tl�:JEJJ¼ 
::!1::Jn 'li 'li.ft 'P i;:r,, r -- H--- '-¼-l;p l;p S 1-/,.71� o 

* 'ix S)j ti1� s{] � t� � � -BJ:i-ai-a s tR JJ!J 1J�t , '§ 1i�□ r 
:W#J: ( 1  )��-BJ:i-ai-astt P *��tE�;s{]��-BJ:i-ai-a 
s�tli5 ,  fflr1i¥Lltl���B��1 *o  

(2)��-BJ:i-a ��5.1ar'1Ll x11f tl*ffl ��-BJ:i-a F �tl�x1�� 
-BJ: i-a i-a s � 1ftil * ff 5.1a r'1Ll x1 1f , 1i ¥!J ��-BJ: i-a i-a s � � 
lfIZ A F'fl l� § RP ::11::Jn 'li 'li.ft ,f--t'-±;:�--=!>'-J� § i;x. JJ .fXT r=i  ,LJ, , � - H-- D+ lJ=t lJ=t S 1/\J�" 2-- ,,,..5 T r=i  ,LJ, o 
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To ach ieve the above object, the present invention 
provides a non-native speech recognition system ,  
compris ing: a non-native speech interface for data 
col lection of non-native speech , and the non­
native voice data into the non-native status force 
al ignment module and decoding module native 
state. 

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

A non-native language model module for non­
native status force al ignment module and non­
native state correction model decod ing modules 
provide non-native acoustic models. a native state 
decod ing module for up accord ing to the standard 
acoustic model for non-native voice data is 
decoded to g ive up the speech state-level 
segment information, namely the state of native 
speech decod ing informat ion, and native speech 
state-level segment information sent the native 
and non-native state s im i larity matrix calculation 
module. 

A non-native status forcing a l ignment module for 
non-native acoustic models to non-native speech 
data al igned 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 s im i larity matrix 
calcu lation module. 

A native and non-native state s im i larity matrix 
calcu lation module for native speech state-level 
segment information and non-native speech state­
level segment information on the t ime al ignment, 
coincidence when the native and non-native 
speech speech state status When the t ime is 
greater than a predeterm ined threshold, I consider 
these two states appear a "co-occurrence" , the 
statistics of all "with the current" s ituation, and 
calcu late non-native speech state corresponds to 
the state of native speech sim i larity matrix, and the 
s im i larity matrix information into the native and 
non-native status mapping table calcu lation 
module. 

A native and non-native status mapping table 
calcu lation module for obtain ing the status of a 
mapping table accord ing to the s im i larity matrix 
calcu lat ion. And a non-native state correction 
model decod ing module for decoding the speech 
recognition process, the acoustic model with 
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(5)-HJ:iV!r-'=3 ��-HJ:iV!r��;t§1�&mrr$it�t:l*fJtit t±:1 ?Jr 
�s{]"�JJiii"twm:#it� � S)j iJ?. 1i¥iJ��-HJ:iV!riV!rs� 
��@r-HJ:mms���ffl�&mrr$.  

( 6 )-HJ:iV!r -'=3 � � -HJ:iV!r � � B��t *it �tl* itH@i� ;t§ 1�& 
mrr$1i¥!J��B��t*. 

(7)��-HJ:iV!r��11tiEtl�t���tl*tlHAHi¥!J s{]��B� 
M*, ftffism� �M� tt�� .  m �M*��� 
s{]-HJ:iV!r F1 "I=tl � � �1,t iE;t§@s{] � � -HJ:iV!r F1 "I=tl � � 
�,  1i ¥!J 1,t iEFo s{] � � -HJ:iV!r F1 "I=tl � . 

(2)* l5t S)j s{] ��-HJ:iV!riV!rsiRJJiJ * fJt&1J1t,  *ffl ::;f � 
ffi�� ����M. �ffl *�A-HJ:ffi�JB"I=ffi�ft 
��ti JJ!J __txt � � -HJ:iV!r F1 "I=tl � J1t ff 11t iE, t���iHlz 
1AHi¥iJ s{]��B��t*�JJifi��-HJ:iV!riV!rsiRJJ!J O 1FBiftl 
� ��1,tiE s{] ��-HJ:iV!riV!rsiRJJiJ * fJtxt�� -HJ:iV!riV!rs s{] 
i9'JJ'f¥-'=3 **ffl i�7Jit11tiEtts{]iRJJiJ *fJE;t§ b�t1;:# 
H ft ::;fr� 1Jo 1f 15J � � -HJ:iV!riV!r s iJI I f*�tli5 , 1x. � IUi ll 
HJ: iV!r iJ 1 1 t* � 1i s{] iw ti r , xt w � HJ: iV!r P s s{] � � -HJ:iV!r 
ms�m�Mmffl�**ffl�n��iEtt�m�* 
fJE � 7 S)j � ti r,3J; �at* fJE iR JJiJ iV!r s s{] Ji&** S)j 
� r �i¥ o  

(3)* bt S)j s{]��-HJ:iV!riV!rsiRJJ!J *fJERnit�JJifi 7-f!Jffl 
HJ: iV!r F1 "¥= tl � xt ��HJ: iV!r F1 "¥= tl � s{] 1,i iE , ti r,3J * fJE 
xt ��HJ: iV!r iV!r s s{] iR JJiJ ti:�� . ;t§ r� iV!r s § � m tz: *, 
�riFB if 1t� �� s{] 1,tiE1J1t::;f m �r�no !!$ s{] �� 
-HJ:iV!ri)I I f*�1h5 0 EE Tm r11tiE s{]-HJ:i,V!r F "I=tl� stJ�JJ 
tl PJ lJ-t:2 r'1!J ft 1IVJ\ s{] m IE , 1,i iEJ§ s{] tl � ft it� Ji 
J3t __till ::;f � � S)j � r� 1Jo . ft 1r'J J1t ff 7 A;� iXX1 �1li5 
�m�. �*��ftm� tt�1Joo, rnr�*�ft 
� �tIJJ!J __ts{] e��t18 .1!t��rt����$tu t±:1 s{] ��rt: 
�MmJ1tff�tt��� .  �#m� ����. �* 
����&�t±:lm#m ���� �ffl��&. -'=3* 
�m�n��* �ffl �.  �rmifm����iE� 
��-HJ:iV!riV!rsiRJJiJ * fJtx1��-HJ:iV!riV!rs s{]iRJJ!J t�h�* ;t§ 
x1r �i¥PJ :it¥Us-1 o_ �1t�iJ?.S)j �1  *btS)j s{]�riFB 
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mother tongue Status mapping table to find the 
correspond ing non-modified up acoustic model 
state, to be non-native acoustic models corrected ; 
final non-native acoustic models using the revised 
com pletion non-native speech recognit ion. 
wherein the non-native speech state corresponds 
to the state of native speech s im i larity matrix 
obtained by the fol lowing equation: Book 
confessed San _t (t_S i )  where,  M, N, respectively, 
for the Ch inese and Engl ish ,  the num ber of state; 
A, , T ( lv4, N_ is s im i larity m atrix;? A " is the fi rst 
serious Xingshi column m atrix element; tj state 
non-native speech , native speech _ to state; A" .A, , 
t (M ,  _9 i = \ M, _ A_ C un (_ is opening up speech 
state s fly non-native speech state "co-occurrence" 
j between the num ber of occurrences. wherein the 
state mapping table in the fol lowing manner: If A 
"matrix cal led reed row n column elements are the 
major elements of the corpse column,  the state is 
cal led the state of the corpse of the first 
amendment n candidate status;  for example: if 
m iddle row matrix A Lu column element is the 
largest element in the matrix column corpse, wh ich 
means the state from the corresponding language 
Lu Yan and the state most s im i lar 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 I raq 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 decod ing module in  speech recogn ition 
decod ing process, for observations 0.5, with n 
candidate status of non-native state after 
correction corpse observation probabi l ity p ,  "_. )  
Becomes: p . 1 4  (0) = opJn4 0 )  6a _) _ o y_) , .  u 
where 0 represents the right to amend non-native 
state of weight, percent of the corresponding first 
Chuan cand idate status, n is the num ber of 
candidates; . p ,  " . 0)" and p,  " 0) , . u denote non­
native state Pronounced dead and cal led on the 
state to observe a value of 0 ♦ Under the original 
observation probabi l it ies. 

The present invention provides a non-native 
speech recognition method comprising the steps 
of: ( 1 ) non-native speech interface col lecting a 
certain num ber of non-nat ive voice data, for 
obtain ing a model state m ap. 

(2) non-native status force al ignment b lock with 
non-native language to non-native speech 
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if tl � � �1,i iE •1t s{] � � -BJ:i-ai-a s iJHI!J * �Jt»-1J1t 
s{] �* JJR :i=J. 11! � ;  � 2* bt S}j s{] �� -BJ:i-ai-asiRJJiJ * �Jt 
s{] ittJUI! � ;  � 3* bt S}j s{] Jl 1* � Mff 1JU-BJ:i-ai-a s � � 
£5��-BJ:i-ai-as��zJsJ s{]"[=gJ:EJifi"iJ?.Sjj � o 

� S}j iJ?. Jl 1* � Mff 1J A r oo �a if �1t � x-t * bt S}j s{] Jl 
1* � Mff 1J A 1$jlt -iv w tffi fs1i J£: � 1 'Ak� r iFBif tl � 
� �1,i IE •1t s{] � � -BJ:i-ai-a s iR JIU* �Jt s{] �* JJR :i=J. 11! 
� ,  't rs1i J£ 7 iFBif tl� ��11tiE•1t s{] ft {A§_JJ¼JJ¼ 
?t, ±� EE JL�$?tt2JJJ¼:��-BJ:i-ai-as, -BJ:i-al��-BJ: 
ffiF�ffi�, ����, M�, ���M*�JJ¼� 
R.��-BJ:i-a��11tiE1l� s{]t��� o �2'Ak�riFBiftl 
� � �1,i IE •1t s{] � � -BJ:i-ai-a s iR JIU* �Jt s{] Jl 1* �Mff 
itt¥ 11!� 0  

* bt S}j 1t!J R. s{] iFBif 11 � � �1,i iE •1t s{] � � -BJ:i-ai-as 
iRJJ!J s{]ft 'Ll'Dt*ftr��B� �1*B{]�JlR(�D �2?Jr?F 
s{]fl*1 ¥!J7) o iFBift1���11tiE•1t'Ak-t�tJr� 
��r ffl�&ffi�����M-�, �tt�[=gJ�� 
���tt, ��m#m ������m �* ' �m 
i��*11JfltEffl -t-1,tiEs{]��x-t o 

*bts,}j s{]*�Jt1�Hi:-��-BJ:i-ai-astt P ,  m r*��� 
1n 'E. 'E..ft *lri5'. +H5z '-i. ::1 1::  J:n 'li 'E..ft *lri5'.�-'l: " ::11::J:n 'li 
e+lp l;p S :,,.)(1/r'! , 7T'1ft1,� --J r-- e+l;p l;p S :,,.)(1/r'J ½/,--J r-- '-'rlr=t 
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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 decod ing module up with a standard 
acoustic model for non-native speech data is 
decoded to g ive up the speech state-level 
segment information, namely the status of native 
speech decod ing informat ion. 

(4) Native and non-native state s im i larity matrix 
calcu lation module and the result ing non-native 
speech state-level segment information and native 
speech state-level segment information on the 
t ime al ignment, when a coincidence of t ime 
greater than a predeterm ined two states When the 
set threshold, these two states appear once "with 
now." 

(5) Native and non-native state s im i larity matrix 
calcu lation module statistics of a l l  the "co­
occurrence" Ming said the s ituation and 
calcu lations to obtain a non-native speech state 
corresponds to the state of the s im i larity matrix 
native speech . 

--BJ;i-atl�tl*, fflrfPJ-BJ:i-a��t���tl*l□��-BJ: (6) native and non-native state map state map 

i-a��11tiEtl�t���tl*tI 1�-HJ:i-frF�tJt� 0 obtained calculation module based on the 
s im i larity matrix. 

-��-BJ:i-atl�tl*, ffl r fPJ ��-BJ:i-a��5jr'1!Jx1�tl 
*l□��-BJ:i-a��11tiE1l�t� ��11*111���-BJ:i-a F� 
tl� o  

--BJ:m��M�ffi*, m-t-�w�m-BJ:mF�ffi� 
vc+ ::! I:: J:n 'E. 'E. .:tr. *lr t5'. �* i � fhn 1:n ;rB 4'jr l J:n 'E. 'E. .:tr. ,r--r,,. * 1;1z A'.H r-- e+ir=i ir=i S :,;.J(,Jr'J RI 1Tmtf-1F� , 1v;:t:� e+ir=i ir=i S 'IJ\. ,i:,,, �Jx 
A F'fl l� § RP J:n 'li 'E..ft ,1--t'-j;;;:fhTJ I:TT J� § * ,fjzJ:n 'E. 'E. JJ f'X l i=i ,�, , l> e+l;p l;p S 'l/\. ,i:,,, flJ't-1l� J i=i ,�, , 7T"ift e+l;p l;p 

s ��ti ?t Wit 11L\!U!A-BJ:i-a £5 � � -BJ:i-a � � ;t§ 1�&ffi 
�it.fl*o 

-�� -BJ:i-a �� 5j r'1!J x1 �tl*, ffl r 11HJJ5 �� -BJ:i-a F � 
tl � �� � � -BJ:i-ai-a s � tftil fil ff 5j r'1!J x1 �, 1i ¥!J � � -BJ:i-a 
' E. .ft ,f--t,. j;;;: I;1z A F'fl J� § R p ::! I:: J:n 'E. 'E. .ft ,f--t,. j;;;: �-#- J� l;p S ']/\. , i:,,, �))( J J f'X I i=i , �' , l> --J r-- '-'r l;p l;p S ']/\. , i:,,, 2-- /5 I i=i 
§ * ,fjz ::!I:: J:n 'li 'E..ft ,f--t,.j;;;: lfIZ ,6. F'fl J� § �-'l: ). J:n 'li 1=: ::!I:: -�' ' 7T'1ft --J r-- e+l;p l;p S 'IJ\. ,i:,,, �JXJJ f'X l i=i ,�,½/,e+l;p �J --J r--

-HJ:1,-fr��;f§1�&ffi�i,f.tl*o 

--BJ:i-a£5��-BJ:i-a��;t§1�&ffi�it•1t*, m-t-�� 
-BJ:i-ai-a s ��ti ?t Wit 18 -�, l□ � � -BJ:i-ai-a s ��ti ?t Wit 
1� § * □-+ l'cr1 L.. vc+ x .'.L'. m , E. , E. .:tr. ,r--r,,. * 1=: ::11:: m , E. , E. .:tr. J i=i ,�,{±::. µ'.) SJ __LA'.J 7 r ,  =l '-'rlp l;p S 'l/\. ,i:,,, �J --J r-- e+lr=i l;p S 

� � s{] _m if at rsJ *rt»! 5t W:tE s{] n �� 1-r at , -iA 7'J J3: m � � � t±:1 :i=Ji1i-1JC,, [=gJ :i=Jiii, , , �Jt it t±:1 ?Jr� s{] ,, [=gJ :i=Jiii "tt m, :#it•1i¥1J��-BJ:i-ai-as��x1 @r-BJ:i-ai-as� 
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(7) non-native state correction model decod ing 
module based on the obtained state map, in the 
decod ing process of speech recognit ion, the 
acoustic model with native state mapping table to 
find the correspond ing 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 d ifferent models, the use of 
mother tongue speaker acoustic models on a state 
level obtained accord ing to the state of non-native 
acoustic model is mod ified,  the decoder mapping 
table non-native speech recognit ion. Hybrid model 
state revised non-native speech recogn ition 
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� �ffl�&m� .  * ��ffl�&m�m�*A�m 
1=5���i-a��B��t � it�t:l* o 

-�i-a1=5���i-a��B��t*it�t:l*, ffl ritHJJ5;t§ 
1�&ffi�it�1i¥!J��B��t * o  lJz. -���i-fr�� 
�ttffi�M�ffi*, m -t-amsm� �M�tt� 
� .  ffl���M * � � � ��ffiF�ffi����tt 
;t§$ s{]���i-frF�tl��� . 1i¥!J11tttFo B{]��� � 
S�R ,/-4 '£. -=h- ;11!,*1:1f *Ll . 8 i!z.+11 1 RR '*11x � r:==: r'rh ::!1::Jn '£. -=h- ;11!, J:J l,;,r, l,p F' �'Ix � ,  JflZ>::. /l'�m l� sblLJl=I J:l'J -- H--- '-'J-l-p F' � 
tl�:JE)JJG���i-ai-asiJUJ!J o 

*btS}j s{]JUtit�itt¥�or : (�□ �2) ffi-:W, ��� 
i-a������:mtf-tE;s{]���i-ai-as�1A5(�� 
�i-ai-astt P 1 ) , � ®�1li5ffl r:'t)J)G�i-ax1���i-a 
s{];t§1�&ffi � o  ffl ���i-frF�tl�(���i-a tl�tl 
*2)x1� ®�tli5Jttff5jr'1!Jx11f(Aorced-
al ignm lenA) , 1i¥!J���i-a��ff�U , � Btic.:JRrm 
� �� s{] et rsJ 11§ ,�, (�� �i-a �� 5j r'1Ll x11f tl*4). ffi 
- iJ=:. m 'E. ,r--r,,. * ' p i;:r 1, r i± EE • RR m 'E. -=6- g *1:t *Ll ( m 'E. *1:t -& , 0r ir=i 'IJ\. ,i:,,, i/,n� �r=i 71':-m 0r ir=i F' �'Ix� 0r ir=i 'Ix 
�tl*3)x-tffi-:W � s{] ���i-ai-as�1li5*1Tt��� 
(Decode) , 1it!J�i-fr��ff�U , � Btic.:JRrm�� 
� B{]Bt f§J11§ ,�, (�i-a��t���tl*5). ffi - :W , I I �  

JJifi"lllJ!!J :imttffi-:Wl□ffi=:W, a �-1t����i-ai-a 
s�1i___t, * JJ!J1i¥Ll 7 ���i-al□�i-a s{]��Ff�u iJ, 
Ez.fflm � � ��m� .  �w�m���Ff�a � �  
1m ___t s{] 111rJ�* , PJ' iJ, tE x. m � � � s{]" � JJiii "JJiii 
* o  ait�"�JJifi"iw ,  � 5ttEx.-�" �JJifi"ffi � ,  
'±;fr:r=; rtft :,_J__,(Jn 'E. 'E. ='c ,f--P-::f::c::.A*lr*::!l::Jn 'E. 'E. ='c ,f--P-::f::c::.A*lr) l,� 7't 1-"-t" PJ 0r l,p l,p 1=1 ']/\. , i:,,, [ :,;.)( -- H--- '-¼-l,p l,p 1=1 ']/\., i:,,, [ :,;.)( 
� m� .  m��•�ILfil:JR T �mff�� ��� 
zJsJ s{]" � JJi1i"1JC� o a* bt S}j ?Jr J£1J�t s{] ��� � ,  tEx. 3 m � ��aet rsJ �___t_mi: s{] et rsJ � ¥Ll ���i-a 
i-a § ��ff�* Bt fsJ-*Bi ,  �{i::-1JC" �JJi!i" o 3�� 
�i-ai-a § ��rl□�i-ai-a § ��F t±:1JJi1i-1JC , ,� 
JJifi"Bt , ftX'J $ � JJififfi � s{] Pff F �lj s{] 1iIIL1J□ 1 ic. 
)R o  �□ �3?JTJF , �i-ai-a s��"aa native"5f0��� 
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system for non-native speech recogn ition rate and 
end the use of the revised methodology of 
comparing identification system ; and without 
adding any non-native speech train ing data, the 
train ing data only rely on standard up prem ise 
under non-native speech recogn ition with a native 
accent s ituation is relative ly late adoption of the 
revised methodology recogn ition system has been 
sign ificantly 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 ach ieves 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 tra in ing data 
correction method based on the state. Because of 
the s ize used up acoustic model correction can be 
control led in a very smal l  range, model corrected 
in the calculation would not be s ignificant speed 
increase. We conducted extensive testing real 
network data, the resu lts are d isplayed 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 gu idel ines are more 
direct, basica l ly true It reflects the degree of 
s im i larity between the two languages status. 
Com pared with the system at the end of the use of 
the methodology based on the modified hybrid 
model state non-native speech recogn ition system 
error rate for non-native speech relative decl ine 
may reach 5-1 O_ drawings i l lustrating an invention 
based on hybrid model state correction The basic 
block d iagram of the non-native speech 
recognition system and method of the algorithm ;  
flow block d iagram of a non-native speech 
recognition system 2 of the present invention; 
"with the current status of a particular embod iment 
up voice and non-native speech state Figure 3 
between invention "Fig .  

Book confessed specific embodiments with 
reference to the fol lowing specific embodiments of 
the present invention wi l l  be described in further 
deta i l :  Figure 1 is a hybrid model based on the 
state of the basic b lock d iagram of the non-native 
speech recognition system correction algorithm ,  
which describes a hybrid model state correction 
core algorithm com ponents, main ly com posed of 
several components: a non-native speech , native / 
non-native acoustic models, forcing al ignment, 
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decod ing, decoding status map generation and 
non-native state correction model .  Figure 2 is a 
block d iagram of a specific imp lementation 
process of the m ixed 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 obtain ing the 
status of mapping table (shown in Figure 2 
modu les 1 -7) .  Hybrid model state correction 
algorithm is a new state based on s im i larity matrix 
mapping algorithm ,  the number of co-occurrence 
statistics, obtained correspondence between the 
two languages between states, using the state of 
the relationsh ip is determ ined for correcting the 
right. system of the present invention comprises: a 
non-native speech interface for data col lection of 
non-native speech , and the non-native voice data 
into the non-native status force al ignment module 
and decod ing module native state. 

A native model module for native and non-native 
status decod ing module decod ing state correction 
model module provides up acoustic model for. a 
non-native language model module for non-native 
status force a l ignment module and non-native 
state correction model decoding modu les provide 
non-native acoustic models. a native state 
decod ing module for up accord ing to the standard 
acoustic model for non-native voice data is 
decoded to g ive up the speech state-level 
segment information, namely the state of native 
speech decod ing informat ion, and native speech 
state-level segment information sent the native 
and non-native state s im i larity matrix calculation 
module. a non-native status forcing al ignment 
module for non-native speakers of non-native 
speech acoustic model number dig forced 
al ignment 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 s im i larity matrix calculation 
module. 

A native and non-native state s im i larity matrix 
calcu lation module for native speech state-level 
segment information and non-native speech state­
level segment information on the t ime al ignment, 
coincidence when the native and non-native 
speech speech state status When the t ime is 
greater than a predeterm ined threshold, I consider 
these two states appear a "co-occurrence" , the 
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statistics of a l l  "with the current" s ituation, and 
calcu late non-native speech state corresponds to 
the state of native speech sim i larity matrix, and the 
s im i larity matrix information into the native and 
non-native state map heartfelt calcu lation module.  

A native and non-native status mapping table 
calcu lation module for obtain ing the status of a 
mapping table accord ing to the s im i larity matrix 
calcu lat ion. And a non-native state correction 
model decod ing 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 recognit ion; model .  

The calculation process of the present invention 
are as fol lows: (Figure 2) F irst, 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 s im i larity matrix. Acoustic model with a 
non-native (non-native model module 2) enforce 
these data al ignment (orced-a l ignm len), to obtain 
the status of non-native sequences, and record 
the t ime each state information (non-native status 
force al ignment b lock 4) t ime information up 
acoustic model (up model Module 3) on the first 
step of non-native speech data decoding 
(Decode), to g ive up state sequences, and record 
each state: the second step up state recogn ition 
resu lts. (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 
t ime segment information based on the positional 
re lationship between the two states on the t imel ine 
sequence, you can define two states "with the 
current" phenomenon. Before computing "co­
occurrence", the first defin it ion 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 defin it ion of 
when two states in overlapping t ime 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 posit ion. 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 s im i larity matrix calculation 
(native and non-native state s im i larity matrix 
calcu lation 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 s im i larity matrix, the matrix 
elements of the s im i larity 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 s im i larity 
between the two is calcu lated as: C unt t SJ AiJ 
N scattered counntOOJ SJ "" ' ( 1 ) where, _ T (M, N) 
_ M = 1 N fifth step, after obtained s im i larity 
matrix, the matrix is obtained based on the state 
map (native and non-native status mapping table 
calcu lation module 7). If the matrix A Xingshi 
m iddle 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 s im i lar to the state 
produced the first cand idate for correction Status 
corpse. If I raq Xingshi column element is the 
second largest element corpse column,  then the 
state is cal led 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 decod ing process using the acoustic model for 
non-native acoustic model is modified (non-native 
state correction model decoding module 8). (. P) 
obtained accord ing to the state of the fifth step 
mapping table, in the decoding process of speech 
recognit ion, the observed value of 0 .5 ,  with a non­
native state n after correction candidate state body 
observation probabi l ity p, "becomes: p W_o_ = op 
4_o) _) o p, "_), M "" (2) where represents the right 
to amend non-native state of heavy, spoon the 
corresponding first Shanghai cand idate 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 S ichuan native state in the original concept 
of the value of 0. 1 under pol ice observation 
probabi l ity. 

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 prem ise of 
standard native acoustic models for improved 
identification performance of non-native speech . 
making Engl ish 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 Engl ish test w ith a Ch inese accent 
opposite end non-native speech recogn ition 
system using this methodology 5_ 1 0  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 (re lative value). 

Cited by: CN1 02254553 A ;  C N 1 02254553 B ;  CN1 03632668 A ;  CN1 03632668 B ;  US1 0224023 BB 
; WO1 8086033 A1 ; 

file :///C:/pdf/N048471 090US04/MTCN101 650943.htm 1 4/1 4 

Petitioner Exhibit 1004, Page 1000 of 1518



[ 5 1 ]  I nt .  C I .  

GlOL 15106 (2006.01) 

[2 1 ]  $ t'/!i-�- 20081023989'.). 5 

[43J i}:fH:1 2010,�;:-:2;1 1 7 fJ 

[22] $ile1r f-l 2008. u. 19  

[2 1 ]  $i'i!i-� 20081023989'.). 5 

[7 1 ]  $ iN A rt1 [im-"¥= IBt }'l � liJf frnr 
±iftM: l 00190itJ�Z iTJ /fft{;E [_5{�t� m:f J.;f� [ifj �Ml �- rt; J;lc! 

[72] £BJlJ... fibl�l 

[54] £BJl1iSf1� 
� 1''11 � � {}J.i-fHt &r wrnu 1JJJf,)J_ JJ it 

-itf F§-•i'f i.R J5!J i";t _&JJ Yt 0 .f� tJc eL=rili :  ��BJ F§ iE: /'Jr 

ta: D , f;-J: ii'i ,fJPlH\Ut1; . If: f]J: ill t"\t ��_;f� ±1( , £� H5 tx � 
m¥ �[i 1'"\t .tR; , 'Ir, £� m :JR� 5!£ ifirJ 1-t fr tl :r+i: , Ht ill ''c1 1 �, &J: 
ill 1R 1J5 -tti 10.Jt �ti 11.tf 1t �;fl±t<: , £J: -m - 1 ij r r, f!J:ti'l :1x :� w( 
"-�d i&-it � ;fl ±t<: Bz 1 I f!J: i§ iR ii!i fr% ff: i'l � feW Ji� ti ti-� , i� 

�mR1i*�ct��m�� ��1.J5�M. �m�� 
A H]:-i:15 f]{J P. •'t: tt� {'E :iJ�ifi5.tbi ;jlj J":i'J �� ff/: �� F "ii'lJfl 

fr{r;t tE , J:A il'ri:f-lfffU � 'f-:_J111'i- �� -fftitft =g,iJ, ,s fJ{Ji'l 
f(f 0 iii .� tJc )]!_ jJ ft ;ff �O i' f)L ,r�( : :fE ;f J(§ ;J□ {I: i6J ��BJ 
iE: in l"dll tJHH\if , 1:&� ibl ifiANltf iii l 81 HiT 

m"T .  ffi�**ffl 1f���u�m�� �m� 
��� Mm� ; � � �  mm� g���**� 

W-J�1rL JHr:/rci.� B"J �,;;ffl 

[ 1 1 J i}if � CN l O 1 650943A 

[74] 1ffu1tI���HtJ ⇒uJi:1t}it,:r,t�r�H"\f' ;B( 1 �fffi )'Y [!f!:0�i] 
1tI�A 1% 1J,� 

ilfi!fffl!l!/:1!,.\#s 3 

-BJm.!§�i'-BJl!tt$ 
fflM1tmll$-i.t'l!i:m:!I< 6 

-BJia!i-.!§�i'-BJm'l!t$il1< 
M'lHt:lfffi� 7 

al'J,!cll'f:{itil>�lEffill'iilll-li'lffi!Js 8 

Petitioner Exhibit 1004, Page 1001 of 1518




