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operation is complete, just after the operation step 
C, and to com plete the wake of its personal ized 
voice TV; 

When the user changes the TV channel 
preferences, by re-executing step A, user 
personal ization information registration information 
storage un it to update the information television 
channel ,  this t ime without the need for a voiceprint 
model ,  only conduct voiceprint match ing and 
speech recognit ion. 

3. Voiceprint as cla imed in  using voice recogn ition 
and speech personal ized TV system wake-up 
method accord ing to claim 1 ,  characterized in that 
the system com prises a user personalization 
information Sign up, wake up word recogn ition 
voiceprint match ing voice control system ( 1 ) for 
receiving and storing transmitted from the voice 
control system ( 1 ) to have trained user voiceprint 
model and have identified television channel 
information information storage unit (2) and 
receiving control information transm itted from the 
voice control system ( 1 ) and the information 
storage un it, respons ible for the implementation of 
personal ized televis ion vo ice Wake TV host 
control ler operations (3), with an electrical signal 
connected , where: 

The voice control system ( 1 )  by the voice 
acqu isit ion unit ( 1 1  ), the voice recogn ition un it ( 1 2) 
voiceprint identification un it ( 1 3) ,  wherein :  

The voice acqu isit ion un it ( 1 1 )  for the com pletion 
of the acqu isit ion and processing user speech 
signal ;  

The voice recogn ition unit ( 1 2) for identifying a 
user of said televis ion information and wake-up 
word ; the voiceprint identification unit ( 1 3) is used 
to extract from a speech on behalf of its user 
identity information voiceprint information 
voiceprint model voiceprint match. 

4. Cla im and speech recogn ition using the 
voiceprint of claim 1 ,  wherein the personal ized 
television voice awakened, characterized in that 
said step A personal ized information reg istration, 
concrete imp lementation steps to: 

A1 open the voice control system ( 1  ) ,  it is in "User 
A6.ffl? x1lf �fitfl B{]i-as*�• JG(1 1 )iJ?, t±:1 § 8:il Reg istration" state; . 
i"-x): s{] � fitY1m 11§ ,�, , �□tY1m 1���"3"1-�*JtAWg E 
fl, IJ!LliJ?. t±:1�*"3" , $=ff fPJ W#JA3mtJr3f�fi ;  A2 . If the user i s  registered for the fi rst t ime 

personal ized information, perform this step, 
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otherwise to step A6 started , users facing the lV 
voice acqu isit ion un it ( 1 1 )  to speak, speak the 
contents of any text, the duration of at least 30 
sec; 

. Speaker voice signal 

5. �!Ji-XliJ�*1 ,rJrJ£B{]*ffl JBfix.l□i-asiRJJiJfilff� tt A3 voice acqu isit ion un it ( 1 1 )  gathers the input, 
1t �fii-a sP3(�i B{]1JJ!,  �*HiEi=Er, ?!rJ£iv#JC and its A I D  conversion, fi lter processing; 
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*fJE ;  
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L o  
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A5 � s{] F1 tk.tl � s{] iJI I f* 1Jlt 19 ,B, 5t 1t 1!1-=f Jltl tz: 
* o 

1. ����*6mJ£�*ffl F1tt.�msm�filff� tt 
� ��m s�M �1J�. ��filar , mJ£�1t� 
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S = m+Tv+E 

� � .  m7'9�ffl ��ffi� ��ffiffl �;, Tffi�7'9 
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A4. Voiceprint identification unit ( 1 3) after step A3 
by pretreatment of the speech signal processing, 
including windowing fram ing ,  pre-emphasis, 
endpoint detection, feature extraction voiceprint 
parameters, and then cal l  the information storage 
unit (2) a lready voiceprint model voiceprint 
matches, if the match is successfu l ,  go to step A7; 
on the contrary, enter the next step; 

A5 cal l  voiceprint identification un it ( 1 3) performs 
voiceprint model from step A4 feature parameters 
extracted train ing,  the trained model voiceprint 
information stored in the storage un it (2); 

A6. Users facing the lV voice acquisit ion un it ( 1 1 )  
Name your favorite lV channel information such 
as channel codes "3" represents Hunan Sate l l ite 
lV, they say the number "3" to step A3 resume; 

A7 . Voice recogn ition un it ( 1 2) for voice acqu isit ion 
unit ( 1 1 )  col lected speech recogn it ion, it wi l l  
recognize the lV channel code is stored in  the 
information storage un it (2) and with a voiceprint 
match ing the success of voiceprint Model 
associate; 

A8. Exit personal ized information registration. 

5 according to claim 1 using a voiceprint and voice 
recognition personal ized TV voice awakened, 
characterized in that said step C wake voice, 
specific imp lementation steps: 

C 1 when the voice control system ( 1 )  in the "Voice 
wake up" turned on, the user facing the lV voice 
acqu isit ion unit ( 1 1 )  Name wake word; . 

. Speaker voice signal 

C2 voice acquisit ion un it ( 1 1 )  gathers the input, 
and its A I D conversion, fi lter processing; 
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C3. Voice recogn ition unit ( 1 2) on said processed 
speech recognit ion, the recogn ized content with a 
preset wake-up word match ing, to determ ine 
whether the input speech signal col lected wake of 
TV voice instruction, if the match is successfu l 
then the wake-up command is passed to the TV 
host contro l ler (3) ,  otherwise exit wake; 

C4. Voiceprint identification un it ( 1 3) and the 
processed voice information storage un it (2) 
voiceprint model voiceprint matches, if the match 
is successfu l ,  then the TV channel information 
associated with the user's voiceprint model and 
wake-up operation command output to a television 
host contro l ler (3) ,  otherwise exit the wake; 

C5. TV host control ler (3) After the successfu l 
receipt of the voice contro l system ( 1 ) is passed to 
the TV channel information and wake operating 
instructions, perform TV start operation and 
automatica l ly switch to the corresponding user's 
favorite TV channels. 

6. As the use of voiceprint and voice recognition 
voice personal ized TV Wake method accord ing to 
claim 4, wherein said step of tra in ing methods A5 
voiceprint Model total change factor model ing 
techn iques. 

7 .  Claim using the voiceprint and voice recogn ition 
accord ing to claim 6 personal ized TV voice 
awakened, characterized in that the total change 
factor model ing techn iques g iven period the user's 
voice, the mean and the speaker and channel 
associated Gaussian m ixture model GMM u ltra­
vector S is expressed as fol lows: 

S = m Tv e where, m is the mean supervectors 
un iversal background model ,  T matrix for the total 
change in space, e is the residual , v vector is the 
current target speaker (the user) and total change 
factors associated channel ,  it represents the 
current the speaker's identity information , that user 
voiceprint model . 

8 claim using the voiceprint and voice recogn ition 
personal ize Television Voice wake method 
accord ing to claim 7, wherein said e and v are 
Gaussian: 

e ~ N (0, I )  v ~ N (0, S)  where, S is a d iagonal 
covariance matrix, to obta in v, require prior 
recourse to wake the TV voice scene approximate 
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Description :  
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voice data col lection, use EM algorithm to train to 
get general background model ,  gave a total 
change of space and residual d ifference vector; for 
any television user's voice, you can use the 
trained T, e and S m  and Gaussian m ixture model 
bu i lt by the user's voice, determ ine the total 
change factor for each user, that voiceprint model .  

9. The as cla imed in cla im 4, 5 using voiceprint 
and voice recogn ition personal ize the lV voice 
awakened, characterized in that said voiceprint 
match ing, is based on the use of voiceprint 
recognition system total change factors, the total 
change in the use of two factor v 1 and v cosine 
d istance 2 to measure between two speech 
contained speaker sound the degree of match ing 
pattern information, the formula is as fol lows: d (v 
1 ,  v 2) = and It; v 1 ,  v 2 and gt; 1 1  v 1 1 1  ♦ 1 1  v 2 1 1  

If d is greater than a predeterm ined threshold is 
considered two paragraphs from the same 
speaker's voice, voiceprint matches, otherwise the 
match fai ls .  

1 0 . Voiceprint as cla imed in us ing voice 
recognition and speech personal ized wake 
television system accord ing to the method of ( 1 2) 
acoustic models, characterized in that, the voice 
recognition un it tra in ing,  state the number of HMM 
take 5,  each state using a Gaussian m ixture model 
GMM Gaussian m ixture contain ing eight 
component representation. 

1 1 .  Voiceprint as cla imed in using voice 
recognition and speech personal ized lV system 
wake-up method accord ing to claim 3,  
characterized in that said speech voice recogn ition 
unit ( 1 2) decod ing, using acoustic, language 
models and pronunciation d ictionaries for effective 
integration of the voice s ignal input characteristic 
parameters PLP search and match the word 
network, in order to find the statistical sense of the 
word that best matches the string as a final 
recognition resu lt based on the weighted F in ite 
state transitions Viterbi decoding. 

*tfDB�l□i-asi9'JJiJ :i1Hf�·r11t E�H,!Mi-frsP3(�i B{]7J Using the voiceprint and voice recogn ition 
�! personal ize Television Voice Wake methods 

Techn ical Field 
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The present invention relates to a voiceprint 
recognition and speech recognition technology, by 
voiceprint identification were TV user's 
identification, and through identification of a user's 
speech and the speech recognition result to 
control the TV personal ize voice wake. 

BACKGROUND 

In recent years, with the rapid development of 
inte l l igent voice processing technology, the 
Internet and cloud computing, smart TV currently 
on the market that appears most are beg inn ing to 
support a s im ple voice operations, such as 
adjusting the volume, resource searches, etc. , 
whi le TV voice assistant appl ications have begun 
to appear. However, due to the mu lt iple dia lects 
vary throughout Ch ina, homophone many d ifferent 
factors such as am bient noise around the d ialect 
pronunciation and intonation of speech recogn ition 
accuracy caused by low TV does not execute user 
voice com mands phenomenon often occurs. So, 
for consumers,  the current television voice to 
some extent and can not m eet its needs. At the 
same t ime, most of these mach ine voice 
interaction capabi l it ies needed to accompl ish 
through cloud com puting,  there are some security 
risks. 

Now almost every fam i ly has one or several TV 
sets, but a TV is usual ly used by several fam i ly 
mem bers, especial ly placed in the l iving room TV, 
and each fam i ly member on the television program 
channel preferences but not the same, then after 
the turn on the TV remote control is typica l ly 
requ ired to traverse switching television channels 
to f ind their favorite channel ,  very inconven ient 
and cumbersome. 

Summary 

To solve the problem of the prior art, the present 
invention provides a method of using speech 
real ization of personal ized TV Wake, it is possible 
for the user using the voiceprint voice recognition 
and speech recognit ion, to achieve the user's 
identity and to mon itor the use of very s im ple 
Words can wake wakeup open their favorite TV 
channels. 

As we a l l  know, voiceprint identification, also 
known as speaker recogn ition is a biometric 
technology, voiceprint recogn ition and speech 
recognition are with in the scope of inte l l igent voice 
processing technology. Specifical ly the speaker's 
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voiceprint speech signal characteristic parameters 
and trained voiceprint model for pattern matching 
to automatica l ly perform speaker identification or 
identification technology. Speech recognition is 
through pattern recognit ion and language 
information contained in the understanding of the 
speech signal wi l l  be extracted from the 
technology, including feature extraction, acoustic 
model and language model tra in ing,  decoding 
technology. 

The present invention specific implementation 
steps are as fol lows: 

A Personal ized Information Reg ister using the 
voiceprint identification system to establ ish the 
user's voiceprint model ,  using voice recogn ition 
system identifies the user's favorite lV channel 
information. 

B .  Information storage 

The user voiceprint model and favorite lV 
channels and stores information related to the lV 
information storage un it. 

C .  Voice Wake U p  

Users only need to te l l  the television voice 
col lecting unit pre-set wake-up word , you can 
wake up the words of the voiceprint and voice 
recognition resu lts from the television tune 
information storage un it based on the voice 
recognition and speech recognition systems the 
user's personal ized information, auto-complete 
turn on the TV and automatica l ly switch to the 
user's favorite TV channels. voiceprint and voice 
recognition using persona l ized television speech 
wake method described above, characterized in 
that said step A, step B ,  at the t ime of com pletion 
of the user operation for the first t ime, just after the 
steps C to complete their personal ized voice TVs 
wake. 

When the user changes the lV channel 
preferences, by re-executing step A, user 
personal ization information registration information 
storage un it to update the information television 
channel ,  this t ime without the need for a voiceprint 
model ,  only conduct voiceprint match ing and 
speech recognit ion. 

Since the present invention uses a voiceprint 
recognition technology, it is easy to establ ish the 
corresponding voiceprint key (voiceprint model) for 
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different users of d ifferent users through a unique 
voiceprint key to their favorite lV channels 
correlate information and protection, so as to 
real ize the TV voice with user personal ization 
wake-up function. 

Compared with the prior art, it has the fol lowing 
characteristics: 

First, the user s imp ly opened his mouth to say a 
s imple wake-up words, such as "hel lo TV" wi l l  
automatica l ly turn on the TV and immed iately 
switch to your favorite te levis ion program 
channels, without the need to manual ly turn the 
remote contro l ,  g iving users a smart, fashion 
experience. 

Second ,  voiceprint recogn ition performance and 
said the language used in the text and 
personal ized registration has noth ing to do, easy 
to use. 

Th ird ,  using the voiceprint as a password , a s imple 
te levision channel code and wake-word speech as 
an interactive way, so speech recognition system 
just to implement s imp le keyword recognit ion, 
recognition speed , and vo iceprint recogn ition and 
speech Only trained and tested off-l ine 
identification can be com pleted without the need to 
send to the cloud server, easy to use and ensure 
the safety of fam i ly information. 

Fourth, you can set personal ized voice mu lt ip le 
users boot information, in addition to wake-up 
function, but also can be used to personal ize 
automated voice for Taiwan . 

Fifth, the algorithm of the present invention 
ach ieves module has good portabi l ity and 
scalabi l ity, can be ported to run on cable te levision 
set-top boxes, h igh-speed general-purpose 
processor or DSP ch ips, w idely used in smart 
home related fields. 

Brief Description 

1 of the present invention using the voiceprint and 
voice recogn ition voice wake personal ized TV 
system block d iagram of the method ; 

2 is a schematic invention reg istered user 
personal ization information systems 
implementation flow chart; 
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s{]i-frs*�•JG1 1 iJh-E , iJti-t l7'J !:@:791f�Jt* , ff Figure 3 is a flowchart i l lustrating the invention �* at fsJ�d>30:f!b : personal ized voice wake-1V implementation. 
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DETAILED DESCRIPTION 

The fol lowing accompanying drawings and the 
embodiment of the present invention wi l l  be further 
described 

The present invention is constructed using a 
voiceprint and voice recogn ition voice wake 
personal ized 1V system (F igure 1 ), wh ich includes 
personal ized information for users registered, 
Wake word recognition vo iceprint matches Voice 
control system for receiving and storing passed 
from voice control system 1 to a good user 
voiceprint model and has identified information 
television channel information storage unit 2 has 
been train ing and receive voice control system 1 
and the information store from control information 
transm ission un it, responsible for the 
implementation of personal ized television voice 
wake-up consisting of a 1V host contro l ler 3, 
connected to an electrical s ignal .  Where: 

The voice control system by the voice acquisit ion 
unit 1 1 ,  a voice recognit ion un it 1 2  voiceprint 
identification un it 1 3, of wh ich : 

The voice col lecting un it 1 1  for the com pletion of 
the acquisit ion and processing user speech signal ;  

The voice recogn ition unit 1 2  for identifying a user 
of said television information and wake-up word ; 

The voiceprint identifying un it 1 3  for extracting 
from a speech on behalf of its user identity 
information voiceprint information model ing 
voiceprint matches the voiceprint. voice control 
system of the present invention has two state 
button ,  the "Reg istration" and "Voice wake up ."  
When the user needs to open the "User 
Reg istration", usual ly are in the "Voice wake-up" 
state, wh ich wi l l  help save energy when 
personal ized information reg istration. are 
described below in conjunction with the 
accompanying drawings of specific embod iments 
of the reg istration process the user personal ized 
information and automated voice wake of 

When users first t ime personal ized information 
reg istered (Figure 2) Example, the need for 
te levision to speak twice, the first t ime any text of 
the speech , the voiceprint model for the second 
t ime for the user h is favorite TV channel 
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information for the TV channel information and 
user voiceprint model associat ion. Specific steps 
are as fol lows: 

A 1 open voice control system 1 ,  it is in "User 
Reg istration" status; 

A2 If the user is registered for the first t ime 
personal ized information, perform this step, 
otherwise to step A6 started , users facing the TV 
voice col lecting un it 1 1  to speak, speak any text 
content, duration of at least 30 seconds; 

A3 1 1  gathering input voice Speaker voice signal 
acqu isit ion un it, and its A I D  conversion, fi lter 
processing ; .  

A4. Voiceprint identification unit after 1 3  pairs step 
A3 by pretreatment of the speech signal 
processing, including windowing fram ing, pre­
emphasis ,  endpoint detect ion, feature extraction 
voiceprint parameters, and then cal l  the 
information storage un it 2 has voiceprint model 
voiceprint matches, if the match is successfu l ,  go 
to step A7 ; on the contrary, enter the next step; 

A5 cal l  voiceprint identification un it 1 3  from step 
A4 extracted characterist ic parameters tra in ing 
voiceprint model , the model wi l l  be trained 
voiceprint information stored in the storage un it 2; 

A6 user facing the TV voice col lecting un it 1 1  say 
their favorite TV channel information such as 
channel codes "3" represents Hunan Sate l l ite TV, 
they say the number "3" to step A3 restart; 

A7 voice recogn ition unit 1 2  speech acqu isit ion 
unit 1 1  acquired speech recognit ion, wil l recogn ize 
the TV channel code is stored in the information 
storage un it 2 and the voiceprint matches the 
voiceprint model successfu l associat ion; 

A8. Exit personal ized information registration. 

When the user's preferences change TV channels, 
information storage un it can be updated by re-

1 1 11 s  
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personal ized information registered 2 television 
channel information, then just in front of the TV 
voice col lecting un it 1 1  television channels say 
Information can be, the voice control system 
automatica l ly A6 started from the above step, 
without the need for user voiceprint remodel .  
automatica l ly personal ized voice wake television 
specific procedure (Figure 3) to imp lement the 
fol lowing: 

C 1 when the voice control system is in the "Voice 
wake up" turned on, the user facing the TV voice 
col lecting unit 1 1  wake-up word spoken; .  

C2 1 1  gathering input voice Speaker voice signal 
acqu isit ion un it, and its A I D  conversion, fi lter 
processing; . 

C3. Speech recogn ition un it 1 2  through the above­
described processing speech recognit ion, the 
recognized content with a preset wake-word 
matches, col lected to determ ine whether the input 
speech signal wakeup com mand is TV voice, If the 
match is passed to the TV main contro l ler 3 ,  or 
exit the wake success wil l wake operating 
instructions; 

C4. Voiceprint identification un it 1 3  processed 
voice information storage un it 2 voiceprint model 
voiceprint matches, if the match is successfu l ,  
then the model associated with the user's 
voiceprint information television channel and wake 
operating instructions output to a television host 
contro l ler 3, or withdraw wake; 

C5. TV host control ler 3 successfu l ly receive voice 
control system transfer to the TV channel 
information and operation instruction after wake­
up, perform TV start operation and automatica l ly 
switch to the correspondi ng user's favorite TV 
channels. above-mentioned predeterm ined 
specific voice can be set to wake word phrases, 
such as "Turn on the TV," "On TV, " "turn on the 
TV", "hel lo television", "hel lo TV", etc. and so on. 
The voice col lecting un it 1 1  may col lect equipment 
for the m icrophone or other voice, the voice signal 
for sensing periphera l .  

Recogn ition algorithm of the present invention 
relates to the voiceprint identification un it 1 3  uses 
for the speaker based on the total change factor 
(also known as i-Vector) confirmation method to 
bui ld concrete steps are as fol lows: 

First, the pre-processing of the speech signal 
1 2/1 8 
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Pretreatment 

speech signal com prises speech signal pre­
emphasis ,  plus the window fram ing and endpoint 
detection. For after A I D  converted dig ital voice 
signal pre-emphasis using the fol lowing first-order 
dig ital fi lter to enhance the h igh-frequency 
component of the speech signal :  

H (z) = 1 -0. 97z -1 and then using the fol lowing 
formula Hamm ing window window function 
smoothed speech signal ,  and fram ing operations 
in the speech signal windowing process, where N 
is the length of the window. 

W (n) = 0 .54 0.46cos [2p in  / (N-1 )] 

For a sampl ing rate of 8000Hz voice, frame length 
fram ing the use of 25 m i l l i seconds, a frame shift of 
1 0  ms.  The present invention is based on the use 
of short-term energy endpoint detection of speech 
signal endpoint detection, to determ ine the start 
and end point of the speech signal ,  set x ( ♦) 
through the pre-emphasis of the speech signal ,  
then from the voice signal The n-th point short­
term energy E n windowed t ime is calculated as: 

E n = Sigma m = - 8 8 [x (m)  W (n - m) 2 = x 2 (n) * 
W 2  (n) 

Second, extract voiceprint parameters extract 
voiceprint characteristic parameter that is 
extracted from the speaker's voice signal can 
reflect the personal ity of its identity parameters. 
The present invention is a 39-d imensional 
perception of l i near pred iction coefficient 
(Perception L inear Pred ictive Coefficients, PLP) ,  
the specific extraction process: first speech after 
the above steps do a short pretreatment fast 
Fourier transform , and then use the 24-step son 
Mel triangle fi lter bank with the frequency of critical 
analysis , and then to get the energy spectrum of 
the speech loudness curve pre-emphasis to 
s imu late the auditory perception system sensitivity 
frequency energy spectrum com ing by the 
fol lowing formula,  etc. loudness weighting curve. 

� �  S igma m = 1 M c  jm = 1 ,  c jm greater than or 
equal to o E (omega) = (omega 2 56 .8  x 1 0  6) omega 4 

(omega 2 6 .3 x 1 0  6) 2 (omega 2 0 .38 x 1 0  9) 
p jm (x) = 1 (2 pi) D / 2 I Sigma jm I 1 / 2 exp { - 1 
2 (x - mu  jm)  T S igma jm - 1 (x - mu  jm) } 

M = 8*�r,3J1JriFBif� § ,  x791f�it'rs�0 B{]t�{iE� 
� .  D7'9t�1iE B{]�f� , Cjm •  m icro jm7f□Ljm79�j� 
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(omega 6 9 .58 x 1 0  26) 

Then use the index as a power function of the 
energy of 1 /1 5  compression, inverse d iscrete 
Fourier transform to do next, calcu late M-order al l -
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pole model with dubin algorithm .  Final ly, the model 
coefficients are further converted to Cepstral PLP 
obtained characteristic parameters. Accord ing to 
the resu lts of the col lected endpoint detection 
signal is a signal to voice s ignal ,  such as noise or 
s i lence frame correspond ing to the characteristic 
parameter d iscarded . 

Th ird ,  voiceprint model tra in ing 

The present invention is a user voiceprint model 
tra in ing uses a total change factor model ing 
techn iques, the goal of th is technology is to 
change the channel information space speaker 
identity information and ambient noise, the 
m icrophone to transm it voice signals contained 
etc. At the same time model ing.  To fix a user's 
voice, after the processes of steps one and two, 
with the speaker and the average channel 
correlation Gaussian m ixture model GMM u ltra­
vector S is expressed as fol lows: 

S = m Tv e where m is the mean supervectors 
un iversal background model ,  T matrix for the total 
change in space, e represents the residual ,  v 
vector is the current target speaker (the user) and 
total change factors associated channel ,  which is 
a low-d imensional vector, representing the current 
speaker's identity information that the user's 
voiceprint model . e and v are subject to Gaussian 
distribution: 

e ~ N (0, I )  v ~ N (0, S)  where S is a d iagonal 
covariance matrix. For the purposes of the present 
invention, in order to obtain v, requ ires prior wake 
scene using approximate voice data col lection and 
TV voice, use Expectation Maxim ization algorithm 
(EM) train ing to g ive general background model ,  
gave a total change of space and residual vector. 
For any television user's voice, you can use the 
trained T, e and m and Gaussian m ixture model S 
constructed by the user's voice, determ ine the 
total change factor for each user, that voiceprint 
model .  

Fourth, voiceprint match ing 

The present invention is based on the use of the 
voice recogn ition system total change factors, the 
overal l  change in the use of two factor v 1 and v 
cosine d istance 2 to measure between the degree of 
match ing voice contained two speaker voiceprint 
information, the formula is as fol lows: d (v 1 ,  v 2) = 
<v 1 ,  v 2> I I v 1 I I ♦ I I v 2 I I 
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If d is greater than a predeterm ined threshold is 
considered two paragraphs from the same 
speaker's voice, voiceprint matches, otherwise the 
match fai ls .  The resu lts of research show that the 
probabi l ity of l inear d iscrim inant analysis by 
discrim inating factor in the total change after more 
structured, can further improve the performance of 
voiceprint identification, but the present invention 
is primarily for home TV Wake, the number of 
fam i ly members is not much, general ly between 1 -
7,  so the above voiceprint recogn ition algorithm 
based on total variation factors are sufficient to 
ensure the accuracy of the present invention in 
terms of voiceprint identification. 

Speech recogn ition algorithm 

The fol lowing describes the present invention 
relates to a voice recognit ion unit used 

S ince the present invention is main ly used for 
wake-up and TV channel switching,  when it comes 
to the user and a wake-up word indicates the 
number of words in the information channels are 
very smal l ,  so the speech recognition algorithm 
used in the speech recogn ition unit just one Based 
on a s imple set of GMM-HMM (Gaussian m ixture 
model based on h idden Markov model) 
identification system can be, and train ing and 
recognition processes are off-l ine method , which 
can greatly improve the speech recogn ition rate. 
Construction of a GMM-HM M  speech recognition 
system includes an acoustic characteristic 
parameter extraction, acoustic model and 
language model tra in ing,  speech decod ing 
process. Specific steps are as fol lows: 

First, extract the acoustic feature parameters 

S ince the perception of identity information and 
semantic information contain ing both l inear 
prediction coefficient speaker, so the sound 
pattern recogn ition algorithm to the introduction of 
the PLP parameter extraction method is also used 
for voice recogn it ion, but the dimension of the PLP 
for 52-d imensional parameter, Meanwhi le, in order 
to enhance the abi l ity to d istingu ish between 
acoustic features you need to be 52-d imensional 
parameter Heteroscedasticity PLP l inear 
discrim inant analysis (Heteroscedastic Linear 
D iscrim inant Analysis ,  HLDA) then used to carry 
out the acoustic model ing and decod ing. 

Second, the acoustic model tra in ing 
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Train ing 

acoustic model using the maximum l ikel ihood 
est imation, need to use EM expectation 
maxim ization algorithm and Baum-Welch 
algorithm ,  the former is used to deal ing with 
incomplete data h idden Markov model brought 
down by the state series of h idden variables 
train ing issues and the latter for the efficient 
accumu lation of statistics from the train ing data, so 
as to effectively extract model parameters to 
update the information they need . For the 
appl ication of the present invention, during the 
acoustic model tra in ing ,  state the number of HMM 
take 5,  each state GMM model using a Gaussian 
m ixture contain ing eight components, said 
Gaussian m ixture density of the j state fol lowing 
expression: b j (x) = Sigma m = 1 M c jm p jm (x) 
where Sigma m = 1 M c jm  = 1 ,  c jm greater than 
or equal to O p  jm (x) = 1 (2 pi) D / 2 I Sigma jm I 
1 /2 exp {- 1 2 (x - mu  jm)  T S igma jm - 1 (x - mu 
jm)} 

M = 8 ind icates the number of Gaussian m ixture, x 
is the characteristic parameter to any speech 
frame, D is the dimension of features, c jm , m icro 
jm and S jm j state for the GMM model in the m-th 
power of the Gaussian com ponent weight, mean 
vector and covariance matrix. 

Th ird ,  the language model tra in ing mainstream 
speech recognition language models currently 
used by the vast majority of n- yuan (n-gram) 
language model ,  the word sequence generation 
process is expressed as one word jumps between 
n-1 -order Markov process . Train ing and Evaluation 
n-gram language model i ndicators for the formula 
complexity of the model (Perplexity): 

H = - m in K - 8 1 K log 2 (P (w 1 ,  . . .  , w K)) ♦ - 1 K 
Sigma k = 1 K log 2 (P (wk I wk - 1 ,  wk - 2 ,  . . .  , wk - !  
N)) where w 1 , . . .  , w K as word sequence contains 
K-word , N is metadata language model ,  the 
present invention, a value of 2. From the 
theoretical point of view, the com plexity of the 
language model to the desired word strings should 
be as smal l as possible, wh ich means that the 
language model in the h istory of a g iven word 
string current word prediction, to have a higher 
degree of certainty. In  fact, the language model 
tra in ing guidel ines is to make it to the train ing set 
sentence com plexity is m in im ized. 

Fourth, the speech decod ing 
1 6/1 8 
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In the case of a g iven acoustic model and 
language model ,  the qual ity and speed of speech 
recognition is d i rectly related to the decoder, wh ich 
directly determ ines the user's experience. 
Although the present invention is used to wake up 
terms used in te levision is l im ited , they constitute a 
decod ing network is not large, but the present 
invention is sti l l  recommended based on weighted 
fin ite state transition (WFST) of Viterbi decoding 
technology, it can be acoustic, language model 
and pronunciation Dictionary for effective 
integration of the voice s ignal input characteristic 
parameters PLP search and match ing network in 
words, in order to find the statistical sense of the 
word that best matches the string as the final 
recognition resu lt. the speech recognition un it of 
acoustic models and language models can be with 
the current mainstream open source tools HTK or 
Kald i  good train ing and stored in advance, during 
a voice wake, just cal l  the stored good acoustic 
and language models offl ine the col lected user 
speech PLP feature extraction and decoding can 
be. Experiments show that the method of the 
present invention has the train ing t ime is short, 
voiceprint and voice recogn ition speed very 
quickly, and the recogn it ion rate characteristics. 
Voiceprint and voice recognition are j ust off-l ine 
train ing and testing can be completed without the 
need to send to the cloud server, easy to use and 
ensure the safety of fam i ly information . Further, 
the present invention when the TV off, the TV is 
powered down overa l l ,  the TV host control ler, a 
voice recogn ition un it, voiceprint identification un it, 
an information storage unit are off, only the voice 
col lecting unit col lecting the user's voice signal in 
real-time consum ption energy, and the module 
power consumption is very low, saving power 
consumption. 

In summary, the imp lementation personal ize 
Television Voice wake voiceprint recognition and 
speech recognition based on the present invention 
provides, it is possible when the TV is turned off, 
users just say l ike "hel lo television" this wake-up 
word TV can be turned on and d i rect d isplay your 
favorite TV channels immediately. Imp lementation 
method of the present invention can also be used 
in TV user personal ization automatic speech for 
Taiwan, and can be ported to run on general­
purpose high-speed processor or DSP ch ips, 
widely used in smart home related fields. 
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i't iQ 331J * tJE , xi ffl f' s"J � 1:fr:ltt ff 1Kt 1�� , � fJil.1- tt 1t � *,m i-B--Mr ��WI , Jtt� 1iE ft r ,  'EL 1% �or ff 
#I :  

A. 1-t!:1tf§ }�,i±ffl 
*ffl?5ttm�*�ffl�fflr' �P5ttffl� , *ffl*-Mr*�*�*� ilifflf'fi#� � �� 

tffiil1! 11L�, : 
B. i§ ,�,�fit 
�fflf' p§"ttffl��•#�� ���mm�*fi*�*��� ��mm���•� ; 
C. i-8--Mr��WI 
ffl f' x rm xi � *,m tJL s"J i-B--Mr *�•�it ili ffJH'c i& 5E s"J �� WUiJJ , ep -aJtJtt! F tt iQ 331J;fo i-B--Mr 

*�*���M� �Ftt�m-Mrm��*M ��mm���•�� � ili ffl /=' �1- tt�m 
� . � ��mflH��# � �m��fflf'fi#�� ���i/1!0 

2 .  �o tJU¥U � * 1 J:ifr:l£ s"J *ffl F tt;fo i-B--Mr iQ!biJ :ltt ff 1- tt 1t � f,fil i-B--Mr �� WI s"J 1J¥! , Jtt�1iE 
ftr, J:ifr:l£ff#I A ,ff#I B, ftfflr'11::��1jz1*11cat�m, l;J,J§ x rm1*1fff#I c ,  ep -aJ�mJ:t1-
't1t1ti-B--Mr �f,fil B"J ��WI : 

':1§ ffl f' xi �f,filtffii/1! B"J # Pr �1±.i;&�at ,  ;lU1ffiJl"JT:J'Affff #I A,  :lttff ffl f' 1-t!:1t1§ ,�, ¥± 
ffl ,  xi 11§ ,�,�1it • � � s"J � f,filtffii/1! 11§ ,�,:ltt ff :�J''JT , JJ:tat 3c rm :lttff F ttfflfl,  1JZ. rm:lttff F tt IZ1 
iffi;:J +n 'li.ft ' r:i  a, 1 c'fu/f'l-l tr:i 1=1 1/,JJIJ o 

3. �OtX;fU�* 1 J:ifr:i£B"J*ffl p§"tt;fOi-B--MriQJJIJ:lttff1-'t1t1t �f,fil i-B--Mr��WIB"J7J¥!B"J *tJE ,  
Jt�filftr, m:l£*�'Elimffl rfflf'1- tt�m�ttm, �M�m��Fttll1��*-Mr�� 
*tJE ( 1 ) , ffl r��JZ:#�1it 1'A i-B--Mr1�tU*tJE (1) � 1tJi*s"J B iJl [ tjftf B"J fflr' ?5ttfl�;fo B 
iQ!b1J ili s"J � *_mtJji/1! 1§ ,�, s"J 1§ ,�,�1it • � c2) to ��JZ:1'A i-B--Mr1� tu* tJE o) to 1§ ,�,�1it • � � 
1tJis"J:t�tU1§ ,�, , :fu JHAff1-t!:1t �f,fil i-B--Mr ��WU*11' B"J �f,filfJLj_J�tU� (3) £ilm ,  l;J, �1§ 
�n:ctJi�, Jt� : 

J:ifr :l£ i-B--Mr 1� tu * tJE o) EB i-B--Mr * � • � o 1 )  , i-B- -Mr i9' 331J • � o 2) to F tt i9' 331J • � 
( 1 3) £ilm ,  Jt� : 

J:ifr:i£i-B--Mr*�•� c 1 1 )  m -t-�mfflf'i-B--Mr11§�s"J*�toJ;u:fI : 
J=ifr:i£i-B--MriQ!b1J. � (12 )  ffl riQ331Jffl r' J=ifriJts"J �f,filtffii/1! 11§ ,�,;fo ��WUiJJ : 
pfr:)£p§" ttiQ!blJ. � ( 1 3) ffl T fAffl r' i-B--Mr � 1tVIR ili 1�*Jt�fo'-1§ ,�, B"J F tt i§ ,�,:lttff F 

ttfflfl;f P F5 tt IZ1 We o 
4. �OtX;fU�* 1 J:ifr:i£B"J*ffl p§"tt;fOi-B--MriQJJIJ:lttff1-'t1t1t �f,fil i-B--Mr��WIB"J7J¥! ' Jtt�1iE 

ft r ,  J:ifr:l£ff #I A 1-t!:1111§ ,�,iiffl , Jl1*�f§i!.ff #l7'1 : 
A l .  H Jai-B--Mr1�tU*tJE ( 1 ) , 1fJ:tJ;u:f "fflf'iiffl" ;J,ic� : 
A2. � ffl r' T'J§f 1JZ:lttff1-t!:1t11§ ,�,iiffl , :J'Affitff#I, � ITIU� IPJff#I A6 Hftt:J'Aff ,  fflr' 

xi� �f,filtJL s"Ji-B--Mr*�•� ( 1 1 )  iJti! , i3ti! r1'1 �7'11:f:�x:,t:, 1�£jat 1'sJ�& 30 fy : 
A3. i-B--Mr*�•� ( 1 1 )  *�$tuAB"JiJti!Ai-B--Mr11§� , #xiJ:t:lttff A/D ��'  ftUtJ;u:fl : 
A4. ?5ttiQ!biJ• � ( 1 3) xiflff #I A3 J;u:fIJ§ s"Ji-B--Mr11§ �11::ffnJ;u:fI ,  'EL1%1Joir 5J'-�v! , -Hn1Jo 

_i: , ftiffi ,8tii�L tR:IIXF5ttt�1iE$�, 1'l€iftflffl11§,�,�1it•� (2) � B� B"JF5ttfl�:lttff P5tt 
IZ1Wc , �IZ1Wcm:r;/J ' � !P]ff#I A 7 :&Z, :lttA r �fft*1f ; 
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As. ifi/Jfflp§"ttiQ!biJ•JG ( 1 3) xi Jkiv#JA4 �1i:11xs"Jt�fiE$�:lttffp§"ttfl� s"JiJ 1 1 ti ,  ��iJ1 1 
tjftfB"JF5ttfl�,tF{it1iUf§,�,,ff{it1•JG (2) ; 

A6.  ffl? xi� �f,filtJL B"Ji-B--Mr*•• JG ( 1 1 )  iJU±:l El c:i: lrxx B"J �f,filt}H![ {1L�, ' �Pt:UH!H� 
W " 3 " 1� * $Jl l¥i JJ.. f,fil , ITIU iJG l±l � '=¥ " 3 ", � IPJ ff #I A3 ffiJ"Jr 3f ftt ; 

A 7. i-B--MriQ!biJ• JG 02) xii-B--Mr*•• JG c 1 1 )  *•iu s"Ji-B--Mr:lttffiQ!b1J , ��iQ!b1J l±l s"J �*,m 
tffim 1� w ,tF{it JU{1L�, ,tF{it. JG (2) � #-1=5 F tt IZ1 Wcm J)J B"J F ttfl� * ff *!Be ; 

AS. il3.l±l1-·t1:l:1t{1L�,iiflJL 
s. �ri;tJu¥u � * 1 J:iJrJ£ s"J *m Ftttrii-B--MriQ!b1J:ltttr1-·t1:1: 11 �*,m i-B--Mr��wt s"J:nit , Jtt�1iE 

ftr, J:ifrJ£ff#I c i-B--Mr��Wt , Jl1*�f§i!.ff#l7'1 : 
C l . ':1'ii-B--Mr1�tU*t;E ( 1 )  /;l):f " i-B--Mr��Wt " 3f Ja ;J,ic�ai ,  ffl ?xi� �f,filtJL i-B--Mr*••JG 

C 1 1  ) it l±l �� WUiJJ ; 
c2. i-B--Mr*••JG ( 1 1 )  *•$tuAB"JiJti!Ai-B--Mr{1§� , #xiJ:t:lttff A/D �f:9';:, ftUt5ltfl ; 
c3. i-B--MriQ!biJ• JG ( 12 )  xi _tj£/;ltfltt s"Ji-B--Mr:ltt1TiQ!biJ , �� iQ!biJ l±l s"J pg �-1=5trJH'ci&5E s"J 

�M�:lttfilZ1�, ���*•� �$tuAm-Mrm���7'J ��m�m-Mr�Mm�, �IZ1�m 
JJJITIU����WUt11F:t��1tJi��f,filtJL-=i_J�tU� (3) , � ITIU:i13.l±l��Wt*t3E ; 

c4. FttiQ!biJ•JG ( 1 3) ��5ltfttts"Ji-B--Mr -1=51§ ,�,,tF{it•JG c2) � s"J]Ettfl�:ltt1TFttlZ1 
�. �IZ1�n\GJJJ , ��-1=5ffl? F5ttffl�*IBc� ���mffi���M-�ffi�$tul±l� ��m 
_::EJ�tu� (3) , � ITIU:i13.l±l ��wt*t;E ; 

cs. �f,filtfL_:IJ�tU� (3) ftfflGJ)J�JZ:iUi-B--Mrt�tU*t;E ( 1 )  1tJi*B"J �f,filtffim{§ ,�,;fP ��wt 
•�m�€ , �fi��*m•�# § �mf:9;:��@ffl?#�� ���m_t. 

6 .  �ri;txtu � * 4 J:iJrJ£ s"J *m F tttri i-B--MriQ!biJ :lttfj1-·t1:1: 11 � *,m i-B--Mr ��wt s"J:nit , Jtt�1iE 
ftr, J:ifrJ£ff#I AS � B"JF5ttfl� s"JiJl [ tj:1Ji!7'Jiit�1tlEl-=f}1Jltsz:�. 

7. �ri;txlu � * 6 J:iJrJ£ s"J *m Ftttrii-B--MriQ!b1J:ltt1T1-·t1:1: 11 �*,m i-B--Mr��wt s"J:nit , Jtt�1iE 
tEr, J:ifrJ£iit�1tlEl-=f }1Jltsz:�, �5E � �ffl? s"Ji-B--Mr , -1=5i3ti!Aht11§mi'§* s"J �1Jrifil�fl 
� GMM B"J :I:)] {1[,fil IPJ _,;_ S *��Pr : 

S = m+Tv+ r 
A � ,  m T'Jiiffl� /;Jt� s{]:l:)]{1[,fil!P]_,;_, T �147'1-lit�{t�l'§J , r T'JJi&., v �_,;_�-1=53 

ru �HjiJti!A c ffl? ) 2stf1§mi'§*s"J .1it�1tlEl-=f,  --t1�*�':1'iruiti!As"J�fo"1§ ,�, , epmfl 
B"JF5ttfl� . 

s. �ri;txlu � * 7 J:iJrJ£ s"J *m Ftttrii-B--MriQ!b1J:ltt1T1-·t1:1: 11 �*,m i-B--Mr��wt s"J:nit , Jtt�1iE 
a r,  J:ifrj£ r ;f P v :I:)] �!VA� 1Jr5J'-:;fp" : 

r � N (O, I ) 
v � N (O, l: )  
Jt � ,  l: T'JxiftjtJJ-:n&.�14,  7'1:fiIU v ,  ��$5'c*ffl-1=5 �*,mtJL i-B--Mr��wt:1:m/;m:1i;J,s"Ji-B­

-Mr�11•�, ;fUffl 1JH�:i:::k1t.i!iJl [ tj:fliUiiffl� /;fl� , :fll±l iit�{t� l'§J;fPJi&. IPJ_,;_ ; Xi 
rff� �f,filffl? s"Ji-B--Mr , gJt-aJ;fUffl B iJl [tjftf B"J L r ;fP m �ht EB ffl ?i-B--Mrij0JJ!s"J �1Jrifil�fl 
� s ,  *ili4lt1-ffl? s"Jiit�1tlEl-=f,  epp§"ttfl� . 

9.  �ri;txlu � * 4 ,  s J:iJrJ£ s"J *m F tttri i-B--MriQ!biJ :lttfj1-·t1:1: 11 � *,m i-B--Mr ��wt s"J:nit , Jtt� 
1iEtE r ,  J:ifrJ£p§"ttlJ1Wc ,  11m s"J ��r iit�1t lEl-=f s"J FttiQ!biJ * tn ,  *ffl m1-.1it�1tlEl-=f v 1 

') 
d 
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� �z� ���ffi�*��mmm��m���AFttffi������. A0��� : 
� (vi , v2 ) 

d(vi, vi) - l lv1 l l · l lv2 I I  

�(] ;� d f1[ AT ffn )t; i& JE B"J n �� f1[ IJlU iA 7'1 J! mm +g � * El RI -1-it i! A' F tt � We m 
JjJ ,  � 91U �We1k!J& o 

1 o. �P tJU¥U � * 3 J:ifr:l£ s"J 7lH!=l F tt;f P i-B-� iQ 331J :ltt ff 1-'tit ft � f,fil i-B-� �� WI s"J 7J ¥! s"J * 
t;E , At�{iEftr'  J:ifrj£i,-g-�i,Q331J-'¥r-5G ( 1 2) F"¥=fl�iJl [tiat '  �%(� $PTxfl�B"J1ic��IIX 5 ,  
�1-1fc��ffl -1-� B 1-m��ffin\G% ��ffim�ffl� GW *� o 

1 1 . �p tX ;fU � * 3 pfr:)£ B"J * ffl F tt;f P i,-g-� iQ JJIJ nt ff 1-'tit ft � f,fil i,-g-� �� WI B"J 7J ¥! B"J * 
tJE , At�1iE ft r ,  J:ifr:i£i-B-� iQ331J-'¥r-5G ( 1 2) s"J i-B-��ffij , *ffl �� F "¥=,  i-B- g fl� ;f P �� '=¥� :ltt 
{T � �J: B"J ff�, xt$tu A B"J i,-g-�f§ -1% PLP t�1iE $� ft ii¥! � ti� :ltt {T tl� ;f P �We ,  N UnH::IG JU t;E 
it�x._t:i:�Wes"Jii¥! $ ff 7'1:i:��i,Q331J ta*B"J�r1JPtX���1ic�$1zf:9';:B"J Viterbi  ��W o 
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t�#®U� 
[0001 ] * � S}l 1& B(p§"ttiQJJIJ;fO i-B--MriQ!blHJt� ' jJU1?5ttiQ!blJ :lttff � f,fil:tJL1iffl ffl? B"J �1:fr 
��, #�tt����ffi��m?m-Mr�m-Mrm��**�� ��m*fi� tt��m-Mr� 
Wi o 

.:llc.-52.-J:±...,(,>. � �D<./1'-

[0002] ili:i¥*, !ffi�� �b-B--Mr/;ltll12�, li!BcrxxJ;fO �it-12� s"J'i:k:J!�Yi:, § lWmffil _tl±l 
l�s"J��� �*,m::k��5 f��:rffttJJ�oo• s"Ji-B--Mr1*11c , �o:ltttf-Mr � ifi/111,  '&f1J!tt��, RJ at �*,m 
m-MrM��@fflili:rf�l±l�o @�f� OO���ng#�$, RJ-Mr�$,��ng �m-Mrm 
� �� RI , m ��m�F� ���mm-Mrm� �m�$m*, �����fiffl?m-Mr�� 
�����l±l�o ��. �fflm�*�, § ru�m-Mr��a-k��_t#��m����� 
*o RJat ,  J!@ A:tJLi-B--MrY:.1LJJJ��::k$���M�ftmlit.*1Em, ,ffa-ks"Jic��t,� o 
[ooo3J :E�a;vf4lt�%�t�tm� -'Et�JL Et �*,m:tJL , {§.-Et �*,m��¾ttJL1ft%�m1n 
11m , t�!b1J�nJc�a�ff s"J �*,m , @4lt1ft%�minxi �*_m11 § tffimB"J%ftriP��:t§ RI ,  J!at 
an:rf��€����m��B���11 § �m:lttfi�mm� ��� � a•%���m,  
����n1£H�l� o 

£a� pg� 
[ooo4J 7'J��1Jcl��ti�s"J��. :,t:�sJl tR:1�-lrr*ffli-B--Mr:ltttr� tt1t�*,m��wis"J�l�n 
1! , �� �i xi ffl? i-B--Mr * ffl F tt iQ 331J to i-B--Mr iQ 331J , � l�xi ffl? s"J � 1:fr:ltt ff 1Ki 1ftl� #11 ffl � � � oo 
•��M����M��fl:rf�fi%�� ���mo 
[ooosJ AJ:ifr m �o , ?5tti9'!bifx.l$iJGi!A iQ!b1J , �j-:_i?JJiQ!biHt�s"J-lrr , FttiQ!biJ;foi-B--Mri9' 
331J t)J � f � �b-B--Mr J;u::Etti� s"J m: Blt O Jl1* ���Ht it A i-B--Mrf§ -1% � s"J F ttt�1iE $� -1=5 iJ1 1 t!fJt 
�Fttffl�:lttfiffl���Mffo � �:lttfi��A�ffi���M��tt� 0 m-Mrm���Mffl 
�m��* § �M�m-Mrffi-1%�§����m���l±l*�a�, ��§m�fil��, F 
"¥=:tl�;fOi-8-§ :tl�iJl [ti, �n�ti�� o 
[ooo6J :,t:�sJlJl1*�:E�ff#J�or :  
[0007] A. �'tft1t11§ }�,1.±flfr 
[0008] *ffl FttiQ!blJ * tJEJ!iLffl? B"J Ftt:tl� , *ffl i-B--MriQ!blJ * t;E i,Q331J l:±:l ffl? fi % ;tit B"J 
cb ' m  *;r; '* 1� g 1--J=it;J\'i�JJr@ 1a ,e,, o 

[0009] B. 11§ }�,,tF{it 
[ oo 1 o J �� ffl ? P5 tt :tl � ;fo fi % :tit s"J � f,fil tffi m 11§ }�, :ltt 1T *!Be# ,ff {it JU � f,fil :tJL 11§ }�, ,ff {it -'¥r. 

[001 1 J C. i-8--Mr��Wi 
[001 2J m? x �xi �*,m:tJL s"Ji-B--Mr*�• 5Git l±l ffn5'ci&k s"J ��WUiJJ , ep -aJ:tlH! FttiQ!b1J;fo 
m-Mrm�*���M� �Ftt�m-Mrm��*M��mm�,ff�.5G� � l±lffl? �� tt 
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�ffi� , § ��mtTH��# § �m��ffl?fi#�� ���mo 
[001 3J � _tJ:ifr:l£ s"J *ffl F �;fo i-B--MriQ331J :ltt1T1-·t1:I: 1t � f,fil i-B--Mr P�Wi B"J7J¥! , Jtt� }� ti!: ,  J=ifr 
:i£ff#I A, ff#I B ,  frffl?11c��{jzj*11c at�m. �)§ x rm1*1fff#I C ,  ep -aJ�mJ:t1-·t1:l:1ti-B­
-Mr � f,fil s"J P� WI o 
[001 4] 3 ffl? xt �f,filt:OOms"J #ftf btj-:_i;&�at '  jJU1ffiJ"JrtA1Tff #I A,  nt1T ffl? 1-·t11t11L�, 
iiffl ,  xt f§ ,�,1Cf{it1J¥r. 5G q:r B"J � f,filt:OOm {§ ,�, nt1T :�J'Jr , JJ:t atx rmnt1T F�J!fl ,  1JZ. rmnt1T F� 
1Z1Wctoi-B--MriQ!b1J 0 

[00 1 5J EB r * :tt sJl 1tffl 7 F�iQ!b1Ht�. 11v� � xt ::f � m ?  JtiL�Jtxt@ s"J F�W tJJ 
C F5 �fl� ) , ;lU:1::f � ffl? P5 �w 'f)=J B"J Pl �·t1:l:�f�xt A%� B"J � f,filt:OOm {§ ,�,nt1T*IBc;fO 
�� . :ltt@��A�ffl?1- tt�� ��m-Mr�M��o  
[001 6J :,t::ttsJlJ::5f��ti�i'§ l::� . A� �rt� ,8 : 
[001 7] � � ,  ffl? X rm5*P11HJtooJ¥r.s{]P�WUiJJ ' �O "hello �f,fil"gJt�� § i}JtJH�f,fil# iLePtJJ 
�iu § cfi#xx s"J �*,m -§-11 § t:mm,  xrmW-¥iJJHtJLilH�. �ffl? **��� , at reo s"J@ffl1* 

[00 1 8] � =' 1-·t1:I: 1tiiffl at B"J F �iQ!biJ't1:E �� £5 pfri,Jt B"J j(:,t:;fo 1f ffl B"Ji-B- § x*, 7J 1£ 1f ffl 0 

[00 1 9J � � ,  ffl ?5�11' T'JWW, oo J¥r. s"J �f,filt:OOm 1�W;fO P�WUiJJ i-B--Mr1f 7'1:Y:.1L7JS:t, I!! JJ:b-g-
-MriQ!b1J * tn 1JZ. rm �f� oo J¥r. s"J *�iiJJ iQ!biJ ep -ar ,  iQ!b1J 31&'1:k: , HF �iQ!biJ;fo i-B--Mri9'!biJ1JZ. rm �  
t%iJl [tj;fOi�HjgJt-aJ�m. 3crmbt�IU�ftml�R�ff , 1fffln1£H {�ilE 7 %�{§ ,�, s"Jic�·t1:l: o 
[0020J � 12] ,  -ar 19.:li $1ftffl? s"J1-·t1:1:1t i-B--MrHtJL1§ ,�, , �iP�Wt� ��J� , � at m-ar m -t-1-·t1:1: 
/ 1/ t'::t --:.+, 'li.ft -bl7. '6. 'l'L t=J -zyJ lp 1=1 JX I=! o 

[0021 J �Ji, :,t::ttsJl s"J.¥!�f�fltk:A�11Urs"J-aJttt11:·t1:l:;fo-aJtr JtH1:I: , -aritttt11:IU�t% 
�f,fil B"JtJlTIJii;:, Jiffl B"J DSP r,5Jj!/;ltflff��Jt _tgqj , ��Jiz@fflr���%fr5i'§*�ffi�o 

�111!1i.�a� 
[0022J !!I 1 7'J * :tt sJl *ffl F �to i-B--MriQ!biJ * 1T1-·t1:I: 1t � *,m i-B--Mr P�Wt s"Jn¥! * t3Etilmtl! 
!!I ; 
[0023J 1!1 2  7'J:,t::ttsJl�JJ�{Jtlffl?1-·t1:l:1t{1§ ,�,iiffl*t3Eifrtfil!I : 
[0024] !!I 3 7'J * bZ S}j �)J� {Jtl 1-•t1:£ {t i,-g-7Mr P�Wf � f,fil B"JiJrEfj l!l o 

�Pf�JJllilJ� 
[0025J � r ta if �ft !!I to �n� {Jtl xt * :tt sJl 11c *�ff s"J ti :l£ 
[0026] :,t::ttSJlij0JJ!7 �**fflp§"�;fOi-B--MriQJJIJnt1T1-'t1:i:1t�f,fili-B-7Mf P�WiB"J*t;E ( �O i!l 1 
J:ifr� ) ' it* tJE'EL1% ffl T ffl? 1-·t1:I: 1t{§ ,�, i±ffl' P�WUiJJ i,Q331J;fo F�IZ1 We B"Ji-B--Mr1�tu * t;E 1 ,  
m r � �JZ: #1Cf {it;,;_ i-B--Mr 1� tu* tn 1 q:r 1tJi* s"J a iJ1 1 ti Pr s"J m ?  F �fl� to a i9' 331J l±l s"J � 
��mm� �ffi�1Cf�J¥r.5G 2 ���Mm-Mr��*� 1 �m�1Cf�J¥r.5Gq:r#Ji���m 
� . � ��fi1- tt� ��m-Mr�M-� � ��m���ff 3 fflm . � �ffi�1JS:t��O J:t 
q:r : 
[0021J J=ifr:i£i-B--Mr1�tU* tJE 1 EBi-B--Mr*�J¥r.5G 1 1 ,  i-B--MriQ331JJ¥r.5G 12 ;fOp§"�i,Q331JJ¥r.5G 1 3  til 
m, Jtq:r : 
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[0028] pfr:i£i-B--Mr*••JG 1 1  fflr3'cnxJ!=l?i-B-i't1§�B"J*•;fO/;ltll ; 
[0029J J=ifr:i£i-B--MriQ!JJ1JJ¥r. JG 1 2  m riQ!JJ1J m? J=ifrit s"J �*_mtffiil1! 1§ ,�,;fo ��WUiJJ ; 

3/7 � 

[0030J J=ifr:l£p§"ttiQ!JJ1JJ¥r. JG 1 3  m r ;,Am? i-B--Mr �1i:11x l±l 1�*1t�fo'-1§ ,�, s"Jp§"ttf§ ,�jzHr 
?5ttJ!fl;fOp§"tt�Wc o 
[0031 J :,t: � sJl s"Ji-B--Mr1�*Ll*tn� = 1-;J,ic�na.R, ep "m ?iiflfr" to "i-B--Mr��Wt" 0 ':1§ m? � 
� nHf 1-t!:1t i§ ,�, iiflfr at :rf Ja " ffl? 1.±flfr ", fat :I:)] J;u: r " i-B--Mr ��WI " ;J,ic � ,  J!rr� ;fLl r 11 � 
� �� o  

[0032] rffiHaif �ft !!I 5J'-!JJ1JJr-tB ffl? 1-'t1t1t1§ ,�, iiflfrttfi;fO El i}Ji-B--Mr��wi B"J A1*�n�7J 
:ct 
[oo33J ffl?10JZ:ltttf1-'t1t1t1§ ,�,iiflfrat c �o 1!1 2  J=ifr� )  �n�1Jtl , �xt �*,mtJL iti!=1JZ,  � 
�{JZT'Jff � ::sz::,t: B"Ji-B--Mr ' ffl T FttJ!fl'  � = {}ZT') ffl? § cJi %XX B"J �f_mtmm i§ ,�, ' ffl T�� 
���il1!ffi��ffl?F5ttffl�:lttfi*�o A�ff-�r : 
[ oo 34 J A 1 .  :rf Ja i-B--Mr 1� tLl * 1 ,  11 Jt /;lt r "ffl ? ii flfr" ;J,ic � ; 
[0035J A2. � ffl? T'J§f 1)::lttff 1-t!:1t1§ ,�,iiflfr , tAff itff #I,  � ITILl � IPJ ff #I A6 :rf ftttAff , 
ffl?xt� �f,filtJL s"Ji-B--Mr*••JG 1 1  iti! , iti! pg �7'1ff�::sz::,t:, t�£jat 1'sJ�d> 30 fy ; 
[0036] A3. i-B--Mr*••JG 1 1  *•$tuAB"Jiti!Ai-B-i't1§�,  #xtJ:t:lttff A/D �f:9';:,  ii!ti�J;u: 
ll ; 
[0037] A4. FttiQ!JJ1JJ¥r. JG 1 3  xtflff #I A3 /;ltllf§ B"Ji-B-i'ti§ �fj=:tfn/;ltll ,  'Etr%1JO if 5J'-�v! , fin 
1Jo ffi: ,  ftml ,8 tii�L 1tVIXF ttt�1iE $�, 1'l J§ ifi/1 ffl 1§ ,�, ,t¥{it1 J¥r. JG 2 � B � s"J F5 ttfl� :lttff F5 tt 
�Wc , ��Wcn\G:r;-/J , � IP]ff#J A7 ;RZ, ntA r�fft*1f ; 
[oo38J As. ifi/Jfflp§"ttiQ!JJ1JJ¥r.JG 1 3  xt J,Aff#IA4 �1i:11xs"Jt�1iE$�:lttff P5ttfl� s"JiJ 1 1 ti ,  �� 
iJ l [tjftf B"JF5ttfl�,t¥1it1iLl1§ ,�,,t¥1it1J¥r. 2 ;  
[0039] A6. ffl?xt� �f,filfJL B"Ji-B--Mr*••JG 1 1  itl±l § c:i:%XXB"J �f,filtffiil1!1§,�, , �Otffiil1! 
1� W " 3 " 1� * $Jl 1¥i JJ.. f,fil , ITILl it l±l � '=¥ " 3 ", � IPJ ff #I A3 _i: iJr :rf ftt ; 
[oo4oJ A 7. i-B--MriQ!JJ1JJ¥r. JG 12 xti-B--Mr*•• JG 1 1  *•iu s"Ji-B--Mr:lttffiQ!JJ1J , ��iQ!JJ1J l±l s"J �*,m 
�il1!�W,t¥��ffi�,t¥�J¥r.JG 2 �:3f�F5tt��n\G:r;-/J �F5ttffl�:lttfi*� ; 
[0041 ] AS. il3.l±l1-'tft1t1§,�,1±flfr o 
[0042J ':1§ m ?  s"J �*_mtffiil1! % Pr �j-:_i;&�at ,  PT iittffi:iJr:ltttf 1- tt1t 1§ ,�,1iflfr7f f�iJr1§ ,�, 
,tt{it1J¥r. JG 2 � B"J �f,filtffiil1! i§ ,�, , JJ:tat x �xt� �f,filfJL B"Ji-B--Mr*•• JG 1 1  it l:±:l �f,filtffiil1! i§ ,�, 
eppJ ,  i-B--Mr1�tLl*tJE 1 ¾ § i}JJ,k_t:i£s"Jff#I A6 :rfftttAff ,  3c�xt ffl? ?5ttffi:iJrJ!flo  
[oo�J § �:lttfi1- tt�m-Mr�M�� c � l!l 3 m� ) ��� �A�ff•�r : 
[oo44J c 1 .  ':1§i-B--Mr1�*Ll*tn 1 J;u:f "i-B--Mr��wi " :rf Ja ;J,ic�at ,  m? xt� �*,mtJL i-B--Mr*•• 
JG 1 1  it l±l �� WUiJJ ; 
[0045] c2. i-B--Mr*••JG 1 1  *•$tuAB"Jiti!Ai-B-i't1§�,  #xtJ:t:lttff A/D �f:9';:,  ii!ti�J;u: 
ll ; 
[oo46J c3. i-B--MriQ!JJ1JJ¥r. JG 1 2  xt _t:)£J;u::Eitt s"Ji-B--Mr:lttff iQ!JJ1J , ��iQ!JJ1J l±l s"J pg ��ffn5'ci&5E 
��M�:lttfi��. ���*•� �$tuAm-Mrm���7'J ��m�m-Mr�Mm�, ��� 
n\G:r;-/JIJ1Ll����WU*11::t��1tJi��f,filtJL_=:t_J�tLl� 3, � ITILlil3.l±l��Wi*t3E ; 
[0047] C4. ?5ttiQ!JJ1JJ¥r. JG 1 3  ��/;ltlltts"Ji-B--Mr �1§ ,�,,t¥1it1J¥r. JG 2 � B"JF5ttfl�:lttff F5tt� 
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�. ���m� . ���ffl? Fttffl�*�� ���mm���M•�m��ili� ��m 
_::EJ�tLlff 3 ,  �ITILlil3.iliP�Wi*t3E ; 
[0048] cs. �f_filffL_::EJ�tLlff 3 am��JZ:iLli-B--Mr1�tLl*t;E 1 {tJi*B"J �f_fillmm11L�,;fO P�Wi 
•�m�€ . �fi ��*m•�* � �m���@ffl? #�� ���mk. 
[0049] k:i£1R:iLl s"J ffn5'c i&5E s"J t� 5Ei-B--Mr P�WUi1J-aJ 7'1ff �i&5E s"Jii1J tiL �o " 1T H � f_filfJL ", 
"H�f_fil '\ ";j:JH�f_fil", "hello  �f_fil '\ "hello  TV "�� . i-B--Mr*�J¥r.5G 1 1  -aJT'J��Jxl�Jt 
1m i-B--Mr*� -i& �, m r ��oml ili s"Ji-B--Mrf§-1% . 
[oo5oJ * � sJl 1& RILl s"J F ttiQ!biJ • 5G 13  J=ifr*ffl s"J iQ!b1J •1t 7'1 � r -1trl:1t 1!1-=f c x.f$ 7'1 
i-Vector) B"JiJti!}\JiJBiA7J1! ,  J:!;Jl1*ij;jJJ!ff#J�or : 
[0051 ]  - , i-B-i'ti§-1% B"Jtfnf;d:ll 
[0052] i-B-i'ti§-1% B"Jtfnf;d:ll 111J%x1i-B-i'ti§-1%ntff trn1JO ]I '  1Jo if 5J'-�v!;f0fti/il },'?Jii�� 0 x1rfltt 
A� ��€ ���m-Mrffi-1%, ffn�ffi:�ffl�r �-�����B*�**-Mrffi-1% ���% 
__§L 
� :  

[0053] H (z) = 1-0. 97z-1 

[oo54J 1't€*ffl �orS:t s"J1xsJl ifif EJ§�x1i-B--Mr1§-1%:ltttf-'-f 1i'r , #tE1Joif ttfi �:ltttfi-B--Mr 
{§ -1% s"J 5J'-�v!ti1f , Jt � N 7'1 if s"J tf: ft .  
[0055] W (n) = 0. 54+0. 46cos [2 n n/ (N-1 ) ] 
[0056] x1r*rr$7'1 8000Hz B"Ji-B--Mr , 5J'-�v!St1iffl B"J�v!tf:7'J 25 �fy ,  �v!f$7'1 10 �fy .  :,t: 
��*m ���rm����������m-Mrffi-1%:lttfi���� . M@��m-Mrffi-1% �  
��t ,8;fOt� lC}� ,  i& x C · )  7'Jiittffn1Joffi:€ B"Ji-B-i'ti§-1% ,  ITILl*�"'A i-B-i'ti§-1% B"J� n 1- ,8H�t 
1Joifat s"J�lrat��� EJt•05:t7'J : 

[0057] 
� [ ]

"' 2 2 En = � x(m)W(n - m) � = x (n) * W (n) 
mcc---a::, 

[oo58J =, Fttt�1iE$�s"JtR:IIX 
[ 0059 J F tt t� 1iE $ � s"J tR: I1X ep ;,A it i! A s"J i-B--Mr 1§ -1% � tR: I1X ili �� & ER Jt � 1:fr 1-'tit s"J 
$ � .  :,t: �  S}l 1f ffl B"J � 39 tl B"J � �O t% 'ti:!: ffn i�� * � (Percept ion Linear Predictive 
Coefficient s , PLP) ,  Jl1*1R:I!Xttfi7'J : §f 5t;x1 k:i£ff#J-f[n/;ltlltt€ B"Ji-B--Mr1i'iiJlrSt'i:k:311f 
Jt!_ rit ��, rt€ 11m 24 �fr-=f w s"J #lJ $ � J¥J 1tUt ff til:ltttr 1f{i; JJLtJj$5J'-ttr , � tr x1 :fiILl s"J i-B--Mr 
��� �:ltttf�PfPlft ail t%ffn1Joffi:ffl l;J,fl1�Al} s"J Pfr'.%��o*t3Ex1tffi$ s"J��It, ep����� � 
m �orS:t � s"J�PfPlft ail t%:ltttr1Jotx . 

[0060] 

[0061 ] 

E(cv) = 7 _ _ 
(ci � 56.8 x 106 )a/ 

_ _  (or + 6.3 x 106)2 x (cvL + 0.38 x l09)(ol + 9.58 x 1026
) 

1't€1iffl 1��7'J 1/ 1s  s"J�El§�x1���:ltttf llimi, �r*1i'&�W:1f 1!.rit &��.  m 
dub in •1tit• M �fr�tl,8fl� , :i:€x1:fiiLl s"Jtl�*�*-ff ��T'Jiiu� *�:fliLl PLP *� 
1iE$� 0 t!Hmfti/il ,8fill:1��fa *xi *�iLl B"J{§-1% � T'Ji-B-i'ti§-1% ZJ� B"J{§-1% ' �O Pi F�m'r-Mr�v!x1 
@s"Jt�1iE$�][�** . 
[0062J � , Fttfl�iJl [ tj 
[0063J :,t:�s}l � s"Jffl? Fttfl�iJl [tj*ffl s"J�iit�1tl!l-=f7!tltt�.  itt��s"J [=HjtE-=f 
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�m�m� ��� ���A�ffim��m ��m�F- ���#��mmm���� �* 
fi��fflfflo �k-mffl? �m�. �Mk�ff�-�=���€ , A���A&ffimffl* 
s"Jr,5J-!l=Jr¥filiffl� GMM s"J:l:)Jf1iifilrPJ_,;_ s *��Pr : 
[0064] S = m+Tv+ r 

[0065] A �  m T'Jiiffl� /;J1� s{]:l:)]f1[jfil!P]_,;_, T �147'1-lit�ft�l'§J ' £ *�J%&, V *_,;_ 
���� § ���A C ffl? ) &ffimffl*������. ��-�*•*_,;_· �*���� 
i!As"J�f:frf1L\!L epffl? B"JFttfl� o r ;fP v :l:)J�IVAr,5J-!l=Jr5J'-:;fp" : 
[0066] r � N (0 , I)  

[0067] v � N (O ,  I: )  

[0068] A �  l: 7'JX1J¥JtJJ,7J&�l4 o x,ff :,t:�SJJ rm § ' 7'J  7:fiJU V '  ��$5'c*ffl � �f,filtJL 
i:g��3(Wi:l:m/;ili:fl;,ls{]i:g�JzJ!�if, ;fUffl-!l=JH��::kft.¥! (EM) iJl [tj:flJUJiffl �/;fl�, :fl 
l±l iit�ft� l'§J;fPJ%& 1PJ_,;_o x1rff� �f,filffl? s{]i:g� , gJtpJ;fUffl BiJl [tjftfB"J T ,  r ;fP m �& 
EE ffl?i:g�ij0Jffls"J r,5J-!l=Jr¥filiffl� s' 3Kl±l4lt�ffl? B"J iit�ft��.  ePFttfl� 0 
[oo69J [9 ,  Fttil1Wc 
[0010J :,t:�sJHtm s"J�r-1it�ft��s"JFttiQ!JJ1J*tn� , *mm�-1it�ft�� v1tP v 2z 
� ���ffi�*&_,;_mmm��m���AFttffi��IZ1��&, A0��r : 

[0071 ] 
_ (vi, vJ d(vi, v2 ) 
- l lv1 l [  · l lv2 II 

[0072] �p* d f1I::krffn5'ci&k B"J fl ��f1IITIUi:A7'JJ!W3mi:g�* El �  -�iJH!A, Fttil1Wc 
m� . �� IZ1���0 ����*��. iittffl$� tt��%�m•€ ��������� 
��jJ :�Jln , PT *-ff 1R:n FttiQ!IJIJ B"J ti:�� , f§. EE r :,t: � S)l _±��ffl T%� B"J � f,fil �3(Wi ,  %� 
min� § #::f$ ,  -�7') 1 JU 7 zr'sJ , �J.1:tk��r-1it�ft��s"JFttiQ!JJ1J•¥tBJE�f5F:ilE 
:,t:�SJl ftFttiQ!IJIJ7JffiJB"J,i,pffl$ 0 
[oonJ rrnf*ffl*�� �W&� �m�m�•�m*m �m�m�-� 
[0074] EEr:,t:�SJl _±� ffl T �f,fil �3(Wi;fPt:OOmtJJf:9';: , ffl? {tffl 81¥& &JU B"J �3(WUi1];fPffl r* 
� � *_mt:mm f§ ,�, s"Jiiij 1:g�_,;_ i��� � :1> ,  � J.1:b:g�iQ!JJ1J• � � *ffl s"Ji:g�iQ!JJ1J•¥t x � -* 
oo•s"J�r GMM-HMM c �rr,5J-!l=Jr¥filiffl� s"J �t� $-aJxfl� > iQ!JJ1J* tneP-ar , H iJ 1 1 titPiQ!JJ1J 
Mlf:l:)J*ffl �t%:1J¥! , J!rr���$::k::ktR:r,5Ji:g�i,Q!IJIJ B"J31& o  ij0Jffl-* GMM-HMM i:g�i,Q!IJIJ* 
t3E-=t��t%F"¥=t�11E$�s"J1R:IIX, F"¥=fl�;fPi:g g fl�iJl [tj ,  i:g���WMfi o  Jlf*�f�ff#I 
�Pr : 
[0015J - , F"¥=t�11E$�s"J1R:IIR 
[0076J EE r ��P tt·t1:!:ffn i�� *� � � a,t�� iJH! A s"J �f:frf1§ ,�,;fP i:g x. {1§ ,�, , � J.1:tk�*tB 
B"JFttiQ!IJIJ.¥! � B"J PLP $�1R:l!X7J¥! �ttffl fi:g�i,Q!IJlj , f§. PLP $�B"J �l�7'J 52 �t . 
� a17'1 7 rffi' 51n F "¥= t� 11E s"J IR 5J'- �� n ,  � � �� s2 �t s"J PLP $�*ff * :n & ti ·t1:!: 11J !JJ1J 5J'- tfr 
(Heteroscedasti c  Linear Di scriminant Analysi s, HLDA) €Wffl rF"¥=fl�fflfl;fP�� 
W o  
[oonJ =,  F#fl�iJl [tj 
[0078] F "¥= fl �  s"J iJI I ti * ffl � ::k fl;,l ?l f� it ,i ITIU , � � ffl JU -!l=J] � � ::k ft . ¥! EM ;fP 
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Baum-Welch .¥! ,  1W:%t ffl*5ltll�l�$PTxfl� � EB;J,ic�FfJU �t�_,;_ w*B"J::f3'c�JzJ!r 
s"J iJI I ti r'nJ �, mf € :%t ffl r J-J_ iJI I ti� 1! � r,5J �J: s"J � f5UJE it_,;_,  J-J_ mf � �J: trn IIX fl�$� �iJT J=ifr 

1m�s"Jf§,1�, o x1r*:ttsJJ s"J@ffl , a:ltttfF"¥=fl�iJ1 1tiat ,  �t�$PTxfl� s"J;J,ic��IIX s ,  � 
1-;J,ic�ftffl �1-� s 1-¥fil�r,5JiJrm5J\. s"J GMM fl�*�, � j ;J,ic�s"J r,5J1Jr¥fil�W &*Jt::ct�ri 
r :  

[0079] b_/x) = Lc1mPJm (x) 

[0080] 

[0081 ] 

m=l 

A� L Cjm = 1, c .  2 0 pn 
m=l 

• 1 
{ 

1 T -1 } . x = . ex -- x - . :E .  x - . P;,J ) 
. � I I 

J ;  2 P 2 ( µ ,,,) ;m ( µ ;m ) • 
(2 )' Du ,' . ., • 

TC ,_, pn 

[0082] M = 8 *�r,5J1Jr¥fil�� § ,  X 7'1ff.i.-B-i't�V1B"Jt�fif$�, D T'Jt�{if B"J�l�, Cjm' µ jm 

;fP l: jm7'1� j ;J,ic� s"J GMM fl� �� m 1-r,5J 1Jr5J\. _,;_ B"JtXffi:, :l:)Jf1[ IPJ _,;_;rritJJ, :1J :�:Hel4 o 
[0083] - , i.-B- § fl� iJI[ ti 
[0084] § §U_::l:Jfrt i.-B--MriJUJ1JJ=ifr ffl JU B"Ji.-B- § fl�t�::k��7J\.ti!: n- 5G (n-gram) t;Eiti.-8- § fl� , 
ti!:��i.iJJ ,$ s"J1-:n\Gttf.¥*�7'1�1-i.iJJ l'§J �j��B"J n-1 �fr �$-aJxttf.¥ 0 iJl [ titP-ilffr n-gram i.-B­
§ fl� B"J1§'fjT'Jr:ctB"Jfl�][�& (Perp lexity) : 

[0085] 

[0086] 

H = - Lim : log2 (P(wi,• . .  , w K))  � _J_ :t log2 (P(wk I wH , wk_2 , .. ·,  wk-N+! ) )  
K -➔•>J K K k=i 

A �  W1, . . .  ' WKT'J�� K 1-i.iJJ B"Ji.iJJFf JU ' N T'J i-8- § fl� B"J5G�, *btSJl �IIX iHT'J 2 0 
M��k*�, m g ffl��� .$ �Mffl][�&@�PT��' �*�* g ffl�ft��k �ffi 
JEi.iJJ ,$ :lttff ':1§ 1Wi.i1JffJU�� at ' ��1ffl��r,5J B"J:Pfflf§ & 0 ��jk i.-B- § fl� s"JiJl [ti,tinu gJtti!:ffJ:tx1 
iJI [ ti��� 'tJJ-=f B"J ][� &:luJ\ft o 
[oo87J 12..9 , i.-B--Mr��w 
[oo88J a�kF"¥=fl�tPi.-B- § fl� s"Jtt,.£ r ,  ��w� s"Jff:l;f 1=3i.-B--Mri9' !h1J s"J J!&H�t§ 
*, Mmf][��k 7ffl? ���o ffl�*1t�ffl*�M��mffl ��m��, EBBfil�m� 
��WrxxJMHt::f ::k,  f.§.*1szSJl 1JJ1'!.tm::f#*ffl�r1JPtX���;J,ic��f:9';: (WFST) B"J Viterbi ��W12 
�,  BPI l;J,�� F "¥=,  i-B- g fl�;fP 1st-Mr'=¥� :lttff ��J: s"J ff�, x1$\Jtr A s"Ji.-B--Mrf1§ � PLP t�1iE$� 
a�rxxJ��:lttfi�����, Mmf���it-�kfi���� .$�7'1fi��m��*o 
[ 0089] L :l£ i.-8--Mr iQ }blj J¥r. 7G � B"J F #fl� ;f P i.-B- § fl� :I:)] pJ * ffl § §U .± ¥frt B"J 3f iJ! I Jl HTK 
�:%t Kaldi tR: §UiJ[ [ tiftr#�fit�*' ftntffi.-8--Mr��wut ' fJZ. rmi.fi/J ffl �fitftf B"J F #;fPi.-8- § fl 
� ,  �ttx1*�IU s"Jffl?i.-B--Mr:lttff PLP t�fiE$�1R:I!XtP��wep-ar o ��i.if SJl ,  *1szsJl:n¥!Jl 
� iJ1 1 ti at r'sJ �1L F �to i.-B--Mr iQ!h1J 31& t�1tHk:, .§. iQ!h1J $ r,5J s"J t� ,8 o F �to i.-B--Mr iQ!h1J :I:)] fx rm �  

tiiJl [titri1�HjgJtpJ3'cn\G, 3crmbt�IU�ftmlmti-� , fiffl:nf.f.§. f�i.iE 7 %�i§ }�, B"Jic�tL � 
J� , *:ttsJJa �*�*tJrnt , �*�fff*5ltrw �;J,ic�, ep �*�tJL.:t1�tu�, i.-B--MriQ!h1JJ¥r.5G, F� 
iQ}b1JJ¥r.5G, {1§ }�!,�fitJ¥r. 5G:l:)]l'J9T � '  x�i.-B--Mr*�J¥r.5G�at*�ffl? s"Ji.-B--Mrf1§�¥11J$f ��� '  mf 
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f§il.:1J1! ,  ���$ft�f_fil/;ltr*tJL;J,ic�at ,  ffl? H�i3t�1l;},f " hello  �f,fil " J!ttB"J ��WUiJJ , �f,fil 
tJL gJt -ar � � f§il.][ � :rf tJL ft iL ep � � § cJi i>� s"J � *_mt:orniL * 'it sJl s"J � f§il. :n1t� -ar @ffl 
r �f,filtJL s"J ffl? 1-'t1t1t § i}Ji-8-i'tf:9;:'Ef ,  � at-aritttt11:IUiiffl B"J DSP r,5Jj!/;l):ll���Jt _tg 
ff , ��ri£@fflr���%fl5i'§*�Yi�o 
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PATENT COOPERATION TREATY 

ADVANCE E-MAIL 

PCT 
NOTIFICATION CONCERNING 

TRANSMITTAL OF COPY OF INTERNATIONAL 
PRELIMINARY REPORT ON PATENTABILITY 
(CHAPTER I OF THE PATENT COOPERATION 

TREATY) 
(PCT Rule 44bis.l(c)) 

Date of mailing (day/month/year) 

27 December 2018 (27 . 12.2018) 

Applicant's or agent's file reference 

N0484.71178 

From the INTERNATIONAL BUREAU 

To: 

RUDOY, Daniel, G. 
Wolf, Greenfield & Sacks. P.C. 
600 Atlantic Avenue 
Boston MA 02210 2206 -
ETATS-UNIS D'AMERIQUE 

IMPORTANT NOTICE 

PCT /US2016/037 495 

International application No. International filing date (day/month/year) Priority date (day/month/year) 

PCT /US2016/037 495 15 June 2016 (15.06.2016) 

Applicant 

NUANCE COMMUNICATIONS, INC. 

The International Bureau transmits herewith a copy of the international preliminary report on patentability (Chapter I of the Patent 
Cooperation Treaty) 

The International Bureau of WIPO 

34, chemin des Colombettes 

1211  Geneva 20, Switzerland 

Facsimile No. +41 22 338 82 70 

Form PCT/IB/326 (January 2004) 

Authorized officer 

Kihwan Moon 

e-mail: pct.teaml@wipo.int 
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PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 

(Chapter I of the Patent Cooperation Treaty) 

(PCT Rule 44bis) 

Applicant ' s  or agent' s file reference FOR FURTHER ACTION See item 4 below 
N0484. 71178 

International application No. International filing date (day/month/year) I Priority date (day/month/year) 
PCT/US2016/037 495 15 June 2016 {15.06.2016) 

International Patent Classification (8th edition unless older edition indicated) 
See relevant information in Form PCT/ISA/237 

Applicant 
NUANCE COMMUNICATIONS, I NC. 

1 .  TI1is international preliminary report on patentability (Chapter I) i s  issued by the International Bureau on behalf of the 
International Searching Authority under Rule 44 bis.l(a). 

2 .  This REPORT consists of a total of 5 sheets, including this cover sheet. 

In the attached sheets, any reference to the written opinion of the International Searching Authority should be read as a 
reference to the international preliminary report on patentability (Chapter I) instead. 

3. This report contains indications relating to the following items: 

� Box No. I 

□ Box No. II 

□ Box No. III 

□ Box No. IV 

� Box No. V 

□ Box No. VI 

□ Box No. VII 

□ Box No. VIII 

Basis of the report 

Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 

4. The International Bureau will communicate this report to designated Offices in accordance with Rules 44bis.3(c) and 93bis.1 
but not, except where the applicant makes an express request under Article 23(2), before the expiration of 30 months from 
the priority date (Rule 44bis .2). 

Date of issuance of this report 
18 December 2018 {18.12.2018) 

The International Bureau of WIPO Authorized officer 

34, chemin des Colombettes 
Kihwan Moon 1211  Geneva 20, Switzerland 

Facsimile No. +41 22 338 82 70 e-mail: pct.teaml@wipo.int 
Form PCT/IB/373 (January 2004) 
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PATENT COOPERATION TREATY 

From the 
I NTERNATIONAL SEARCHING AUTHORITY 

To: 

see form PCT/lSA/.220 

PCT 

WRITTEN O P I N ION OF THE 
I NTERNATIONAL S EARC H I NG AUTHORITY 

(PCT Rule 43bis. 1 )  

Date of mailing 
(day/month/year) see form PCT/ISAl21 0 (second sheet) 

Appl icant's or agent's file reference 

see form PCT/lSA/.220 
FOR FURTHER ACTION 
See paragraph 2 below 

International application No. 

PCT AJS201 6!037 495 

International filing date (dayimonth,year) 

1 5 .06.20 1 6  

International Patent Classification ( IPC) or both national classification and IPC 

I NV. G1 0L 1 5/.22 ADD. G 1 0L 1 5!08 G 1 0L 1 7/.22 

Appl icant 

NUANCE COMMUNICATIONS, I NC .  

1 .  This opinion contains indications relating to the following items:  

� Box No.  I Basis of the opinion 

D Box No. 1 1  Priority 

Priority date (day/month/year) 

D Box No. 1 1 1  Non-establishment o f  opinion  with regard t o  novelty, inventive step and industrial applicability 

D Box No. IV Lack of unity of invention 

� Box No. V Reasoned statement u nder Rule 43bis. 1 (a) ( i) with regard to novelty, inventive step and industrial 
applicability; citations and explanations supporting such statement 

D Box No. VI Certain documents cited 

D Box No. V I I  Certain defects in  the international application 

D Box No. V I I I  Certain observations on the international application 

2. FURTHER ACTION 

If a demand for international prel iminary exam ination is made, this opinion will usually be considered to be a 
written opinion of the International Prel iminary Examining Authority (" I PEA") except that this does not apply where 
the applicant chooses an Authority other than this one to be the I PEA and the chosen I PEA has notifed the 
I nternational Bureau under Rule 66.1 bis(b) that written opinions of this I nternational Search ing Authority 
wil l not be so considered. 

I f  this opinion is, as provided above, considered to be a written opinion of the I PEA, the applicant is invited to 
submit to the I PEA a written reply together, where appropriate, with amendments, before the expiration of 3 months 
from the date of mail ing of Form PCT/lSA!.220 or before the expiration of 22 months from the priority date, 
wh ichever expires later. 

For further options, see Form PCT/1SAl220. 

Name and mailing address of the ISA: 

European Patent Office 

D-80298 Munich 
Tel. +49 89 2399 - 0 
Fax: +49 89 2399 - 4465 

Form PCHSAl237 (Cover Sheet) (January 201 5) 

Date of completion of 
this opinion 

see form 
PCT/ISAl21 0 

Authorized Officer 

Zimmermann ,  E lko 

Telephone No. +49 89 2399-0 
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WRITTEN OPINION OF THE 
I NTERNATIONAL SEARCHING AUTHORITY 

Box No. I Basis of the opinion 

1 .  With regard to the language, this opinion has been established on the basis of: 

[Z] the international application in the language in which it was filed. 

International application No. 
PCT/US201 6t037495 

□ a translation of the international application into , which is the language of a translation fu rnished for the 
purposes of international search ( Ru les 1 2 .3(a) and 23. 1 (b) ) .  

2 .  □ This opin ion has been established taking into account the rectification of an obvious mistake authorized 
by or notified to this Authority under Rule 91 (Rule 43bis.1 (a)) 

3. □ With regard to any nucleotide and/or amino acid sequence disclosed in the international appl ication ,  this 
opinion has been established on the basis of a sequence listing :  

a. □ forming part of the international application as fi led: 

□ in the form of an Annex CST.25 text file . 

□ on paper or in the form of an image file . 

b. □ fu rnished together with the international application under PCT Rule 1 3ter. 1 (a) for the purposes of 
international search only in the form of an Annex CST.25 text file . 

c.  □ fu rnished subsequent to the international f i l ing date for the purposes of international search only: 

□ in the form of an Annex CST.25 text f i le (Rule 1 3 ter. 1 (a) ) .  

□ on paper or in the form of an image file ( Rule 1 3ter. 1 (b) and Admin istrative I nstructions, Section 
7 13) .  

4 .  □ In addition ,  in the case that more than one version or copy of a sequence listing has been filed or furnished , 
the required statements that the information in the subsequent or additional copies is identical to that 
forming part of the application as filed or does not go beyond the application as filed , as appropriate, were 
furnished . 

5 .  Additional comments :  

Form PCT/ISA/ 237 (January 201 5) 
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WRITTEN OPINION OF THE 
I NTERNATIONAL SEARCHING AUTHORITY 

International application No. 
PCT/US201 6t037495 

Box No. V Reasoned statement under Rule 43bis.1 (a)(i) with regard to novelty, inventive step or 
industrial appl icability; citations and explanations supporting such statement 

1 .  Statement 

Novelty (N) Yes : Claims 1 -53 
No: Claims 

Inventive step ( IS) Yes : Claims 1 -53 
No: Claims 

Industrial applicabil ity ( IA) Yes : Claims 1 -53 
No: Claims 

2 .  Citations and explanations  

see se�arate sheet 

Form PCT/ISA/ 237 (January 201 5) 
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WRITTEN OPINION OF THE 

INTERNATIONAL SEARCHING 

AUTHORITY (SEPARATE SHEET) 

Re Item v 

International application No. 

PCT/US201 6/037495 

Reasoned statement with regard to novelty, inventive step or industrial 

applicabi l ity ; citations and explanations supporting such statement 

CN 1 04 575 504 A is regarded as bei ng the prior art closest to the subject-matter of 

clai m 1 ,  and discloses a system wherein an acoustic signal is processed i n  paral lel by 

a speech recogn izer and a voiceprint identificat ion un i t  i n  o rder to determine whether 

a wake-up command was received from a registered user, see fi gu re 3 and 

paragraphs [0050] to [0056] of the computer-generated translation  annexed to this 

opin ion ,  which correspond to paragraphs [0043] to [0049] of CN 1 04 575 504 A. 

The subject-matter of claim 1 differs from this known system in that the acoustic 

s ignal is i nterpreted us ing informatio n  i ndicative of the speaker's identity and is 

therefore new (Article 33(2) P CT) . 

The problem to be so lved by the present i nvention may be regarded as improving the 

robustness of the wake-up word recognition .  

The solution to  th is  problem proposed in  claim 1 of the present appl ication is  

considered as i nvolvi ng an i nventive step (Article 33(3) PCT) for  the fo l lowing 

reasons: By usi ng i nformation  i ndicative of the speaker's identity components of the 

speech recognizer l ike vocabulary or acoustic model can be adapted in  order to 

i mprove the speech recognizer's abi l i ty to accu rately determine whether a speaker 

uttered any one of the wake-up words. I n  the prior  art at hand there is no h int at 

i nterpreti ng the acoustic signal us ing i nformation i ndicative of the speaker's identity, 

and it is not considered to be obvious in view of the paral lel processing i l l ustrated i n  

fi gu re 3 o f  C N  1 04 575 504 A. 

Claims 20 and 37 correspond to claim 1 ,  and claims 2- 1 9 , 2 1 -36 and 38-53 are 

dependent claims and as such also meet the requi rements of the PCT with respect to 

novelty and inventive step.  

Form PCT/ISA/237 (Separate Sheet) (Sheet 1 )  ( EPO-April 2005) 
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Publ ication number: CN1 05575395 A 
Publ ication country:  C H I NA 

Patent Order MT 

Publ ication type: U NEXAM INED APPUC.  OPEN TO PUBLIC  INSPECTION 
Publ ication date : 201 6051 1 
Appl ication number: CN201 41 0541 444 
Appl ication date: 201 41 01 4 
Priority: 

Assigneestd : 

I nventorstd : 

CN201 41 0541 444201 41 01 4CN201 41 541 444; 
ZTE CORP ; 

WANG J IE ; 

International class8 : G 1  OL 1 7  /22; G 1  OL 1 5/22; 

Family members :  
Title: 

Title: 

Abstract: 

C N i  05575395 A 
VO ICE WAKE-U P METHOD AND APPARATUS, TERM INAL, AND 
PROCESSING METHOD THEREOF 

ffi��M��&�I, ��&����� 

The invention d iscloses a voice wake-up method and apparatus, a term inal , and a 
processing method thereof. The voice wake-up method com prises: a wake-up word voice 
signal sent out by a term inal user is col lected and a wake-up word identification resu lt and a 
vocal print feature of the wake-up word voice signal are obtained and stored; when a 
term inal is in a s leep state, a voice signal inputted external ly is detected; a voice 
identification result and a vocal print feature of the voice signal are obtained; the voice 
identification result and the stored wake-up word identification result as wel l  as a match ing 
result of the vocal print feature and the stored vocal print feature are obtained; and 
according to the match ing resu lt, whether the term inal needs to be woken up is determ ined; 
and if so, the term inal is woken up. With the method , techn ical problems of low user wake­
up rate, h igh wrong wake-up rate, and poor user experience accord ing to the existing voice 
wake-up technology are solved . 

Abstract: 

*��0*7-#ffi��M��&�I, ��&� 

����. *���m��M���M: *��� 
mP�ffi��M�m�m%, ��m��M�m� 

m%��M�m��*����fil*��; am� 
���������. �m*�•A�m�m%:  
��m�m�m%�m�m��*����fil: � 

�m�m�m��*�����M�m��*' � 
&m����fil�������fil��re�*; � 
wm��re�*����m��Mm���. � 

� .  ��Mm���; *���m��M���� 

The present invention d iscloses a method and 
apparatus for voice, term inal and processing 
method to wake up. Voice wake-up method of the 
present invention includes: a wake-word speech 
signal acquis ition end-user issue, get the wake-up 
wake-up word recognition results voiceprint 
characteristic word speech signals and stored; the 
term inal is in a dormant state, the detection and 
external input speech signal ;  acquiring the speech 
recognition resu lt voiceprint characteristics of the 
speech signal ;  obtain ing the wake-up word speech 

file :///C:/pdf/N048471 090US04/MTCN1 05575395.htm 1 /30 

Petitioner Exhibit 1004, Page 935 of 1518



4/30/201 9  

M���ms�Mtt*�a�mP�M**' �� 
�i $ r,3J lJ-Rffl? 1*�iL& s{] tt* i'J:iJ � o 

Claims: 

1 .-#ms�M��. ��fila�. �m��w 

#I: 
*���mP�ffi��M�msm%, ��m�� 
M�msm%��M� m��*�F��fil#� 
1i1 ; 
am����������.  �m*�•A�ms 
11§% ;  

��m�msm��*�����M�m��*' 
lJ-R,rJr�F�t�tiE�� 1i1 B{]F�t�tiEs{][cJfcfa* :  

�wm��re�*����m��Mm���. � 
� '  IJ!Ll Pffi:�i?Jr�f1ft1ffl 0 

��m�msm%��m���m%�*· ��. 
��m�msm%�ffi sm��*�F��filo 

3.����*2m����. ��fila�. m��� 
?Jr�i-as1§ % � �ii� t»! � 11§ % � * s{] w #I� 1§ = 

�m�mPms�w�m����F�ffl*��� 
Jls{]��PiFtl�filff �We :  

�w�re�*��m�msm%��m���m% 
�*o 

4.����*3m����. ��fila�. m��m 
�mPms�ffl �m����F�ffl*���I� 
��Pi Ftl�filff � We s{]W #l�tr5 : 

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

Patent Order MT 

recognition resu lt of the recogn ition result and 
storage, as wel l  as matches the voiceprint and 
voiceprint stored; accord ing to the match resu lts to 
determ ine whether the need to wake up the 
term inal ,  and if so, to wake the term inal ;  the voice 
of the present invention is a wake-up method can 
solve the prior art existing user voice wake wake 
low error rate and wake poor user experience 
techn ical problems. 

1 A speech wake method comprising the steps of: 
acqu isit ion wake-word speech signals sent by the 
end-user, access to the wake-up wake-up word 
recognition resu lts voiceprint characteristic word 
speech signals and storing; 

In the term inal is in a dormant state, detection and 
external input speech signal ;  

Being the speech signal a speech recogn ition 
result voiceprint feature; 

Get the wake-up word speech recognition resu lt of 
the recogn ition result and storage, as wel l  as 
matches the voiceprint and voiceprint 
characteristic features stored; 

Before 

2. The method of claim 1 or claim 2, characterized 
in that, after the detection of the external input 
speech signal ,  the speech recognition resu lt to 
obtain the speech signal and a voiceprint 
characteristic, further They include: 

Analyzing the voice signal meets a preset signal 
requ irements, if, in the speech signal to obtain 
speech recognition results and a voiceprint 
characteristic. 

3 The method as claimed in claim 2, characterized 
in that the determ ination whether the speech 
signal is a signal meets a preset requ irement 
comprises: of the speech s ignal is processed to 
obtain user data and voice background noise data; 

2/30 
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�m�mPms�w�m��I����Fffi�* 
ffl21We1i¥Llffi-121We7t {1[ ; 

�m����F�ffl�m��I����Fffi�fil 
ff 121We1i¥Llffi=l21We7t {1[ ; 

m��w121re�*��m�msm%��m��� 
{§ % � * s{] iv #lH�H§: 

*m��*m•��m�m-121re7tm�m�m= 
121 We 7t{tfil ff it• 1i ¥Ll ?Jr� i-a s1§ % s{] 121 We 7t{t : 

Patent Order MT 

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 matching resu lt satisfies preset 
signal requ irements. 

4. The method as claimed in claim 3, 
characterized in that said voice data to said user 
data and said background noise and background 
noise models are preset to match steps include: 
the user voice data and background noise model 
of the pre-match points to get the first match ing 
value; ��m�msm%�121re7tm��*r���m. 

��. ���m��� m%�*· ��. ���� 
ii�t»!�{§%�* 0 

The data of the background noise and background 
noise model of the pre-match match points to 
obtain a second value; 

�m�msm%�msm��*�m����ms 
�M�m��*121re� �.  Hm�msm%�F� 
�fil�m����ms�M�F��fil121re�� 
at , IJ!Ll*Ll�rm�Pffi:�i,rJr�f1ft™ o 

6. �oi-X-fLl � *2-41f-:r,m,rJr� s{]1J�t , �t�{iftE r, 
m���m�m sm%��m���m%�*�iv 
#f'§t§: 

$�s���B��m-�•��Mm, m�m­
tt•�,u�,rJr�i-as1§ %��ii�t»!�{8%�*: 

m���m�msm%�msm��*�F��fil 
s{] iv #J'§ 1i = 
�m�m-�•������. m�m-�•�� 
�i,rJr�$i'tst»!�:EJ.B � s{]ffi=tt•�; 

m�m=�•���m�msm%�msm��* 
l□F�t�tiE : 

m���m�msm��*�����M�m�� 
*' �&m�F��fil ����F��fil�121re� 
* s{] iv #J'§ 1i = 
m�m=�•���m�msm��*����� 
M�m��*' �&m �F��fil����F�� 
1iE s{] 121 Wefa * ;  

m��wm�121re�*����m��Mm�� 
ft]ffl , ��. IJ!Ll Pffi:�i?Jr�f1 ft]ffl B{]iv#f'§t§: 

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

With the default value of the first match ing 
algorithm score and the second match scores 
were calculated match score of the speech signal ; 
match score is determ ined whether the speech 
signal is greater than a preset threshold, if it is 
determ ined to meet the requirements of a preset 
signal ,  and if not, it is determ ined that the signal 
does not meet the preset requ irements. 

Methods 

5 as cla imed in claim any one of claims 1 -4,  
characterized in that the said match ing resu lts 
accord ing to the procedure judges whether the 
wake-up term inal com pris ing:  

When the speech recognition resu lt of the speech 
signal with the stored wakeup word speech 
recognition resu lt of the match is successful ,  and 
the voiceprint of the speech signal stored speech 
wakeup word voiceprint match is found, 
determ ination need to wake up the term inal .  

6 The method as claimed in one any of c la im 2-4, 
wherein said determ in ing step includes the 
requ ired preset signal of said speech signal 
meets: 

After the first multi-core audio processor core un it 
wakes up,  the first nuclear un it judges that the 

3/30 
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?!rJ£1Wt=tt•5GitHJJ5?JrJ£!21Wcfa5ltfLlWr'Ak�Hm�P3( speech signal meets the preset signal 
�i?JrJ£f1ft1ffl , i'f'Ak, IJ!Ll ,rJr;£Jt=tt•JGP3(�i?JrJ£f1 requ irements; 
.>.W 
!lmf 0 

Get the voiceprint features speech recogn ition 
result of the speech signal com prises: 

3,rJrj£ffi-tt•5G*LlWr19�at ,  ,rJrj£ffi-tt•5G:itt When the first nuclear unit is judged to be the first 
A 1*§��� ; nuclear un it of the multi-core audio processor in 

the wake of a second nuclear unit; 

The second nuclear unit acquired by the speech 
3,rJr;£ffi.=tt•5G*LlWr19�at ,  ,rJr;£ffi.=tt•5G:itt recognition resu lt of the speech signal voiceprint 
A 1*§��� 0 

feature; 

a.����*smJ£���. ��filar,  mJ£ffi= 
ft. JG P3( �i?JrJ£ f1 ft]ffl B{J iv #f '§ tr5 : 

mJ£m=�•5G�*� Wr•#�MmJ£�� ��r 
1*§��� s{] ±�:fJ.� 0 

s.-#������. ��filar,  iQ,ffl��:W 
#I:  

Get the wake of the speech recogn ition result of 
the word recogn ition result is stored, and the 
match ing resu lts of the step of the voiceprint 
stored voiceprint features include: 

The second nuclear unit acquires wake word 
recognition resu lt of the speech recogn ition result 
and storage, as wel l  as matches the voiceprint 
characteristic with the stored voiceprint said; 

-fLl ffl i-X-fLl � * 1 -s1f-:r,m,rJrJ£ s{] i-as P3( �i ��tP3( �i 
?!rJ£f1ft1ffl : 

mJ£��a�M�m , �wmJ£msm% �msm 

Accord ing to the result of the match is determ ined 
whether the term inal needs to wake up, if the step 
of the term inal include wake-up: 

JIU fa* 1JtAi x-t ms{] t»! -w: �11: o 

1 O .�□i-X,fLl�*9,rJrJ£B{]��!, �t�{iEftr,  ,rJr;£P3( 
�i,rJrJ£f1ft1ffiB{]:W#f '§t§ :  

�wmJ£msm% �m��*���-w:����M 
� 1$r$1tf:P3(�i?JrJ£f1ft1ffl ; 

The second nuclear unit is requ ired to wake the 
term inal accord ing to the match ing result of the 
determ ination, if so, the second nuclear un it to 
wake the term inal .  

7 The method as claimed in claim 6, characterized 
,rJrJ£i-as18% B{]i-asi9'JJiJfa*tAfft»!W:B{]�1t B{]:W in that, further compris ing: 
#f'§t§:  

When the first core un it judgment i s  NO,  the first 
nuclear un it goes to s leep ; and / or �fflmJ£�M � Wr$#����ff�$��W:� 

1t 0 

When the second nuclear un it judgment is NO,  the 
1 1 .-;f�i-frsP3(�i�IL �t�1iEftr,  '§t§ :  *Tffl second nuclear un it into h ibernation. 
*, �mm*, ffi -��m*, ffi=��m*, ffi 
-,uWrtl*l□P3(�itl*; 

mJ£�mm*mramJ£���r�����. � 
1JJ1� �r JHtu As{] i-as1§ % ; 

mJ£m-��ffi*fflr��mJ£msm% �msm 
JJiJ fa *l□ F1 fix. t�1iE : 
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The second nuclear unit sends an interrupt event 
to wake the dormant term inal in the main 
processor. 
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?frJ£1ft=�f!ltMt:tR:ffl r�JlR?frJ£i-asi9'JJiJ fa *151¥ 9 A term inal processing method , characterized by 
1i1 B{] P3(�iiA]i,QJJIJfa*, lJ-&?frJ£JB�*HiE151¥1i1 B{] compris ing the steps of: 
F � *HiE s{] 121 Wcfa * ;  

mJ£m-��ffi:tR:fflr�WmJ£121re�*���� 
tm � P3( �i ?fr;£ f1 ft]ffl ; 

mJ£�Mffi:tR:ffl-t-amJ£m-��m:tR:���� 
St , P3(�i?frJ£f1ft1ffl o 

1 2 . �Di-X,fiJ�*1 1 ,rfrJ£B{]�IL �*HiEftr, �'§ 
1§ : ffi=*Ll�tl:tR:: 

mJ£m=��m:tR:m-t-a�mm:tR:�m*�•A� 
msm%zFo, mJ£ffi -�llRffi:tR:�llRmJ£msm 
%�msm��*�F��filz�, ��mJ£ms 
11§ % � �ii JE t»! W:11§ %� *: 

mJ£ffi-�llRffi:tR:ffl-t-amJ£m=��m:tR:��� 
��. �llRmJ£msm %�msm��*�F�� 
1iE o 

1 3. �Di-X,fiJ�*1 2,rfrJ£B{]�IL �*HiEftr, ,rfr;£ 
ffi=*Ll�tl:tR:ffl r:  

�mJ£mPms�w�mJ£���JB�ffl*�15� 
11 s,g ��Pf F 11 �*ff 121 We ; 

�w121re�*��mJ£msm%��mJE�W:m% 
� * o  

1 4. �Di-X,fiJ � * 1 2� 1 3,rfr;£ s{]�JI, �*HiE ft r,  
mJ£ffi-�llRffi:tR:, m=�llRffi:tR:, mJ£m-�� 
ffi:tR:�mJ£�Mffi:tR:��a$�s���B�ffi = 
�-�� ;  mJ£m=��m:tR:��amJ£$�s� 
�:EJ.ff s{]ffi-;J;t• � � :  

mJ£ffi-�llRffi:tR:ffl-t-amJ£m=�•��Mz Fo ,  �llRmJ£msm%� msm��*�F�� 
1iE o 

1 5. �Di-X,fiJ�*1 1 -1 31f-:r,m,rfrJ£B{]�JI, �*HiEft 
r, mJ£m-�� ffi:tR:fflr�mJ£msm%�ms 
m��*15mJ£1¥��ms�M�m��*121 re� 
�.  HmJ£msm%�JB��fil15mJ£1¥��ms 
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Voice wake use claims 1 -5 method accord ing to 
any one of the wake-up term inal ;  

After the wake-up term inal ,  perform the 
corresponding operation accord ing to preset voice 
recognition resu lt of the speech signal .  

1 0  The method as claimed in cla im 9,  
characterized in that said term inal comprises the 
step of wake-up: generated based on the 
recognition resu lt of the speech signal preset type 
of wake-up interrupt events to wake the term inal ;  

The default action steps speech recogn ition result 
of the speech signal include: type of interrupt 
event to perform the corresponding operation 
accord ing to the preset wake. 

1 1  A speech wake apparatus, characterized in 
that, comprising: a sampl ing module, a detection 
module, a first acqu isit ion module, a second 
acqu isit ion module, and a first judgment module 
wakeup module; 

The sampl ing module is used to wake-word 
speech signal acqu isition end-user issue, get the 
wake-up wake-up word recognition resu lts 
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 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 judging 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 .  
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�M����fil�re� ��. ���m��Mm� 
f1ft1ffl 0 
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1 2  apparatus as cla imed in  claim 1 1 ,  characterized 
1 6.�;j;�f1ft1ffl , �*HiEi=Er,  '§tis:  �:fJ.tl:tR:l□iz□i-X by further comprising: a second judging module;  
-fLl�*1 1 -1 31f� :i:,mJ1Jr�s{]it1rsP��i�li'.: 

m���m:tR:m-t-am�ms�M�I�Mm�� 
��m. �wm�ms m%�msm��*�ff� 
$ s{] f»H9Ji1t o 

1 7 . iz□i-X-f0�*1 6J1Jr�f1ft1ffl , �*HiEi=Er,  J1Jr�it1r 
s�M�I��Mffi :tR:fflr�wm�msm%�m 
��*��������M��-#�Mm�� 
.>.W 
!ljfij ; 

m���m:tR:mr�wm��M��-#���� 
ffx1 $s{]fJ!��1t o 
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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. 

1 3  The device of claim 1 2 ,  characterized in that 
said second judging module for: of the speech 
signal is processed to obta in 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. 

1 4. Apparatus as claimed in claim 1 2  or 1 3, 
characterized in that said first acqu isit ion module, 
a second acqu isit ion module,  the judging module 
and the first module wakeup integrated multi-core 
audio processor of the second nuclear un it; the 
second judgment 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. 

1 5. Apparatus accord ing to any one of claim 1 1 -
1 3, wherein said first determ in ing module is used 
for the speech recognit ion result when the speech 
signal and wake word stored speech recogn ition 
result matches, and the voiceprint of the speech 
signal stored speech wakeup word voiceprint 
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Description :  

ffis�M��&�I, ��&����� 

tt;t@i ±i 

*��w&msm�tt*��. ft�W&-#ms 
Pffi:�i��t&�I' f1ft1ffl &��:fJ.��* 0 

msa�m��� s�••�ar•¾���mm 
� .  ®*������ -#¾�r�ffitiffl·A� 
ffi�•A��. �mti��m. �������� 
�ts{]���r�;J;Jlffl? o 

ffiffis�Mtt*�ffl?M������ffisffi�� 
��mm*T�m. � M��a*�a*�#� 
M, ��#�fia�m��m���m. ��fil� 
� at�±-tMfY5(fLlffl? s{]i-as:t��. i-as5 1  tfm�­
�m��fi���. �m�� ���*A���m �����. ��ms�Mtt*�mm��;m� 
#�� � o  § �ffistt*am�a*mm �a�• 
•������� tt. ���tt� m�;m�. � 
��*�mP�m ����mstt$ntt. m� § 
��r�� rmsm�����M��$�*m� 
�����#�-�M���m��� fi��#� 
iB. ,8 itr Pffi: �i o 
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match is successfu l ,  it is determ ined that the 
term inal needs to wake up.  

16 A term inal ,  characterized by compris ing: a 
speech accord ing to any one of the processing 
modu les 1 1 -1 3  and a wake-up apparatus as 
claimed in claim ;  

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 .  

1 7 . The term inal as cla imed in cla im 1 6, wherein 
said speech wake-up means for generating a 
wake-up module wakeup preset type of the 
identification result of the speech signal interrupt 
event wake the term inal ; 

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

Voice wake-up method and apparatus,  term inal 
and approach 

F IELD 

The present invention relates to the field of speech 
recognition technology, particu larly to a method 
and apparatus for voice wake, term inal and 
processing methods. 

BACKGROUND voice in mobi le term inals has not 
only exist in a separate program appl ications, and 
slowly began to add as an independent input 
finger touch input, without touching the phone, 
remote control and more intel l igent and friendly 
service to mobi le phone users. 

The Voice wake-up technology to provide users 
with com plete hands-free voice commands remote 
control handset provides prem ise wake wake 
mainstream technology software, but the software 
running on prem ise phone system startup, is 
guaranteed to receive the user's voice commands 
anyt ime, anywhere voice engine needs to run in  
the background and has been l isten ing, mobi le 
phone system wi l l  not enter standby power-saving 
s leep state, these wake-up voice appl ication 
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��tt*A� ���afil, § � B�ffi�ms*� 
��Mtt*· a�m� ���rmm*����� 
����mmsffi��M�m��*�· �mmP 
�i}Jfilff�l1tf:5¥□$x1tf:�1t o 

��r��tt*�ffis*���M��� .  9- �� 
m ����M� . �tt msm�����I��� 
M��F�ffi� o A����ffis*���M�� 
s{] � JJiii 1J�t , '§ 1i �□ r = 

)R r'1u -® J;Jt�; s{] "m� Pffi: �i iAJ , ,  F s :ti** ff �:i=J. 
5f□AffF�t�{iE;bg:iJI I l□tJVlR o 

�� �Jc it 1ii 1fri ffi s{]" � � s{] Pffi: �i iAJ "F st�tiE t»!I a 
�;t}l*�Jt � 0 

�fflffl?��-A�Fs�%��tt���Fs� 
1iEfilff b�x1 o 

�*�� tt�s�����-���h��. ff� 
W*�tt���F�ffi �a•¾ffl?���ffl�� 
�lJ-r 1J:iJ�=  

1 , ffl?����F7J�&# ttfilfil*r�fflffi* 
w�ttm��film��I m�� .  m�mP�M* 
* o �*W*;�����Aff�fil�--. � 
� . �����. ����A. �m��@��A 
ff s{] F siJU �□) L_m ' �As{] F s x1 Pffi: �i � 5<°)( 0 

2, a�s��r�*�s����T*W�ttm 
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technology for power consumption unusual ly 
strong. Speech technology currently in the market 
not only in technology appl ication taking into 
account the functional-friendl iness, but also 
concerned about the mobi le phone power 
consumption, and to ask for too much is not the 
voice of the user to bother, so now most of the 
manufacturers wake up programs for speech 
recognition system use h ibernation wakeup 
hardware keys or cel l  phone system is running 
software button cl icks wake. 

With the continuous improvement of techn ical 
personnel ,  has now appeared speech Low-power 
wake-up technology, the appl ication of low-power 
s leep state in the mobi le phone ch ip for d i rect use 
voice commands to wake the phone operating 
system , without requ ir ing the user to manual ly 
operate the hardware and software. 

However, the prior art voice low-power wake-up 
function, you can only use a fixed wake-word 
speech model generated by this preset fixed 
wake-acoustic model of the word . Specifical ly, 
existing voice low-power wake-up imp lementation 
functions, including the fol lowing: 

Record number of large-volume "Selected wake 
word" crowd sound sample processing and 
acoustic features train ing and extraction. 

���1�B{]1�?!.taE� ,  m �i�Pffi:�i$r\3'i o  �i�Pffi:�i The statistics estimated from a "fixed wake-up 
at%LPffi:�i . m�ffl? '2El1Jt o  word" sound characterist ics preset i n  the phone 

system . 
3, rnr P- ���ttr�r$5t)Rr'1u s{]"��s{]Pffi:�iiAJ"* 
Pffi: �i f1 ft]ffl , ffl ? � �� 

� � ���M� . ��m�mP� tt��m*· � 
1� 7 m P 1*�� 0 

��. ��tt*m���7-�����r�ms 
�M. ���ftffl?� M$*, ��M$r\3'ilJ-&ffl 
P1*��&s{]tt*� r'J:iJ� o  

*���M����tt*���. m*-#ms� 
�i1J�t&�I, f1ft1ffl& ��JJ.1J�t, ��ttt�l*JJifi� 
ffis�Mtt*�ft�ffl?�M$*, ��M$r'i3'JlJ­
& fflP1*��&s{]tt* r'J:iJ� o  

The sound waveform ind ividual user input and 
generate sound statistical characteristics for 
comparison. due to the low power performance 
audio ch ip arithmetic processing capacity is 
l im ited, the sample population statistics generated 
acoustic model wi l l  be in a separate individual 
users use the fol lowing questions: 

1 ,  the user's individual sound pattern d ifference is 
far below or above sampl ing statistical models 
feature extraction confidence interva l ,  causing the 
user to wake low. If the sample s ize is too smal l  or 
too s imp le or popu lation characteristics, for 
example,  a l l  Mandarin ,  a l l  adu lts, w i l l  result in 
sound Some specific groups, such as the voices of 
chi ldren ,  the elderly fai l  to wake up. 

�M���tt*��. *��m*-#ms�M1J 
'+ ,¢;J +:i:-h ----c i1c. r1lf:s 2, in noisy environments generate complex noise h::. ' t::'.:!,1P ;;1,0 I .  cY 'J;J< :  environment sampl ing statistical model s im i lar 

l ikel ihood curve, causing waking up rate. When 
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*�Jtft1ffiffl?btt±:I B{]P3(�iiA]i-as18%,  �JlR,rfr;£P3( should wake wake chaos, causing the user 
�i iA] i-e'rsi§ % s,g P3(�i iA] i9'JJIJ fa 5ltto F1 �t�{iE:#1¥ problems. 
1i1 ; 

3, s ince the only pre-recorded "fixed wake-up 

ft?!rJ£f1ft1ffl�r1*§���r ,  t}JJl��rJ'HtuAB{]i-as word" by manufacturers to wake up the term inal , 
the user can not 

�llRmJ£msm��*�1'¥���M�m��*' 
lJ-R,r!rJ£F1�t�1-iE�1¥ 1i1 B{]JB�t�tiEs{][cJfcfa* :  

�wmJ£�re�*����m��MmJ£��. � 
� '  IJ!Ll P3(�i?JrJ£f1ft1ffl 0 

fil-W�, mJ£��a�m*�•A�msm%� 
m ,  �llRmJ£msm% �msm��*�F��fil 
��. ��m= ��mJ£msm%��m���m 
%�*' ��. �llRmJ£msm%�msm��* 
5f□JB�t�{iL 

fil-W�, mJ£��mJ£msm%��m���m 
%�*s{]W#l�t§:  

�mJ£mPms�w�mJ£���JB�ffl*��� 
Jls,g��PiJBtl�filff �We :  

�w�re�*��mJ£msm%��m���m% 
� * o  

Custom enough wake-up word , can not meet the 
needs of individual users, reducing the user 
experience. 

Thus, although the prior art to ach ieve a certain 
power wake-up voice contro l ,  but there are a 
wake-up users is low, error rate, and wake up poor 
user experience technical problems. 

Summary 

The main techn ical problem to be solved by the 
present invention is to provide a method and 
apparatus for voice, term inal  and approach wake, 
can solve the existing user voice technology exists 
wake wake low error rate and wake poor user 
experience techn ical prob lems. 

To solve the above techn ical  problem , the present 
invention provides a method for wake-up speech , 
com pris ing the steps of: acqu isit ion wake-word 
speech signals sent by the end-user, access to the 
wake-up wake-up word recognition resu lts 
voiceprint characteristic word speech signals and 
storing; 

In the term inal is in a dormant state, detection and 
fil-W±-fu, ?!rJ£��?JrJ£ffl?i-frs�1li55¥□?!rJ£��Pf external input speech signal ;  
F�ffl*���11�� ��Fffi�fil1T�re�w• 
�tr5: Being the speech signal a speech recogn ition 

�mJ£mPms�w�mJ£�1r.����F1ffi�* 
ff�Wc1i¥Llffi-�Wc* 11[ ; 
�mJ£���F�w�mJ£�1r.����Fffi�* 
ff�Wc1i¥Llffi=�Wc* 11[ ; 

result voiceprint feature;  

Get the wake-up word speech recognition resu lt of 
the recogn ition result and storage, as wel l  as 
matches the voiceprint and voiceprint 
characteristic features stored; 

,rJrJ£tlHJJ5�Wcfa**Ll�?JrJ£i-as1§%��ii�t»!� Accord ing to the match ing resu lts to determ ine 

i§%�*B{]W#l�tr5:  
whether the need to wake up the term inal ,  and if 
so, to wake the term inal . 

*ffl��*m•��mJ£m-�re*m�mJ£m= 
�Wc*1ifilffit•1i¥Ll ?!rJ£i-as18%B{]�Wc*11[;  

��mJ£msm%��re*ffi��*r���ffi, 
��. ���m��� m%�*· ��. ���� 
ii�f»!�18%�*0 
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Before 

Further, after detecting the speech signal the 
method of input, the speech recogn ition resu lt to 
obtain a voiceprint characteristic of the speech 
signal ,  further com pris ing:  determ in ing whether the 
voice signal meets the requirements of a preset 
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:Jtt-iv±-fu ,  ,rJrJ£itHJJ5,rJrJ£!21Wcfa5ltfLll$r'Ak�Hm�P3( signal ,  and if so, Get the speech signal a speech 
�i?JrJ£f1ft1ffiB{]iv#f'§tis: recognition resu lt voiceprint features. 

�mJ£msm%�msm��*�mJ£���ms 
�M�m��*121re� �.  HmJ£msm%��� 
�fil�mJ£���ms�M����fil121re�� 
at , IJ!Ll*Ll5Erm�P3(�i,rJrJ£f1ft™ o 

:Jtt-iv� , mJ£�WrmJ£msm%'Ak�m���m 
%�*B{]iv#f'§tis: 

$�s���B��m-�•��Mm, mJ£m­
tt • �,u WT ,rJrJ£i-as1§ % 'Ak �ii� t»! �1§ %� *; 

mJ£��mJ£msm%�msm��*����fil 
s,g iv #J'§ tis = 

�mJ£m-�•��Wr�'Ak�, mJ£m-�•�� 
�i,rJrJ£$i'tst»!�:EJ.B � s{]ffi=tt•�; 

mJ£ffi=�•���mJ£msm��*����� 
M�m��*' �&m J£���fil������� 
1iE s{] 121 Wcfa * ;  

mJ£�WmJ£121re�*�Wr'Ak�m��MmJ£� 
ft]ffl , �'Ak, IJ!ij P3(�i?JrJ£f1 ft]ffl B{]iv#f'§tis: 

mJ£m=�•��wmJ£121re�*�Wr'Ak�m�� 
MmJ£��. �'Ak, � mJ£m=�•��MmJ£� 
.>.W 
!lmf 0 

:Jtt-iv±-fu ,  ?!rJ£7J�!�'§tis: 

�mJ£m-�•��Wr���. mJ£m-�•�* 
A1*§��� ; 

l□!� 

�mJ£m=�•��Wr���. mJ£m=�•�* 
A1*§��� 0 

Furthermore, the judgment of the speech signal 
meets the requ irements of preset signal 
com prises: of the speech s ignal is 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 matching resu lt satisfies preset 
signal requ irements. 

Step 

Further, the voice data and the user data of the 
background noise, respectively preset to match 
the background noise model include: the user 
voice data and background noise model of the 
pre-match points to get the first match ing value; 

Accord ing to the match ing resu lts to determ ine 
whether the speech signal meets a preset signal 
requ ired steps 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 score is determ ined whether the speech 
signal is greater than a preset threshold, if it is 
determ ined to meet the requirements of a preset 
signal ,  and if not, it is determ ined that the signal 
does not meet the preset requirements . 

Furthermore, according to the resu lts to determ ine 
whether the steps need to wake up the term inal 
includes the matching:  

When the speech recognition resu lt of the speech 
signal with the stored wakeup word speech 
recognition resu lt of the m atch is successful ,  and 
the voiceprint of the speech signal stored speech 
wakeup word voiceprint match is found, 
determ ination need to wake up the term inal .  

:Jtt-iv±-fu ,  ,rJrJ£ffi=tt•�P3(�i?JrJ£f1ft1ffiB{]iv#f'§ Furthermore, the judgment of the speech signal 

tis : meets the requ irements of preset signal 
com prises: 

mJ£m=�•��*�Wr•#�MmJ£����� 
1*§��� s,g ±�:fJ.B 0 

After the first m ulti-core audio processor core un it 
wakes up,  the first nuclear un it determ ines 
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fql;tf19 7 t�lR:LJ£Btfi* fJ:iJ � ,  *bt SJ lilitJH� 7 - whether the speech signal is preset to meet the 
;f�f1ft1ffl�:fJ.1J�! , '§tis �!J r  iv#I: signal ing requ irements; 

liJffl __t;£iwn:r,m �{f-:r,m,rfrJ£B{]i-frsP3(�i7J�!P3(�i Get the voiceprint features speech recogn ition 

?frJ£f1ft1ffl ; result of the speech signal com prises: 

,rfrJ£f1ft1ffiftP3(�izFo , :tlHJJ5,rfr;£i-as1§ % B{]i-asiR When the first nuclear unit is judged to be the first 

JJiJ feL�IHJtA"fx1 filZ B{]fJ!1ll �11' 0 
nuclear un it of the m ulti-core audio processor in 
the wake of a second nuclear unit ; 

The second nuclear unit acquired by the speech 

1lztli5?frJ£i-as18 % B{]i,QJJiJ fa*r:'t.t»!1ll�� B{]P3(�i recognition resu lt of the speech signal voiceprint 

� Wr$1tf:P3(�i?frJ£f1 ft]ffl ; feature;  

mJ£msm % �msm� �*�fi�1ll ��� �iv 
#f'§tis:  

�fflmJ£�M � Wr$# ����fi�$ ��1ll� 
11' 0 

Get the wake of the speech recogn ition result of 
the word recogn ition result is stored, and the 
match ing resu lts of the step of the voiceprint 
stored voiceprint features include: 

The second nuclear unit acquires wake word 
recognition resu lt of the speech recogn ition result 
and storage, as wel l  as matches the voiceprint 
characteristic with the stored voiceprint said; 

fq!W 19 7 M�__t;£�tt* � � .  *bt��m* 7 -
#ffis�M�I , '§ffl: *Wffi*, �mffi*, ffi 
-��ffi*, ffi=��ffi*, ffi-� Wrffi*� �M 
;tt * ;  Accord ing to the result of the match i s  determ ined 

whether the term inal needs to wake up, if the step 
?frJ£*1¥1l*ffl -f"*j[J1ft1fflffl ? bt t±:1  B{] P3(�iiA)i-frs of the term inal include wake-up: 
m % ,  ��mJ£�M� msm% � �M�m��* 
5¥□ F1 � t� 1-iE :# 1¥ 1i1 : 

mJ£�mm*m -t-amJ£���r���� r . � 
1Jll� �rJHtuA B{]i-as1§ % : 

The second nuclear unit is requ ired to wake the 
term inal accord ing to the m atch ing result of the 
determ ination, if so, the second nuclear un it to 
wake the term inal .  

,rfr;£ffi-��1l*ffl r��?frJ£i-as18 % s{]i-asiR Further, the method further com prises: 
:1JiJ fa*l□F1�t�1iE : 

When the first core un it judgment is NO,  the first 
,rfrJ£ffi=��1l*ffl r��?frJ£i-asi9'JJiJ fa*--'=51¥ nuclear un it goes to sleep; and / or 

1i1 s,g P3( �i iA] iR JIU fa* , lJ-R ,rfrJ£ F � t� 1iE --'=51'¥ 1i1 s,g 
F1�t�1iE B{] !Z1Wcfa* ; When the second nuclear un it judgment is NO,  the 

second nuclear un it into h ibernation. 

mJ£ffi-� Wrffi*ffl r�WmJ£1I1re�*�Wr�� 
tm � P3( �i ?fr;£ f1 ft]ffl ; 

mJ£�Mffi*ffl ramJ£ffi-� Wrffi*� Wr19� 
at , P3(�i?frJ£f1ft1ffl o 

fil-iv�, mJ£�I�'§ffl :  ffi=� Wrffi* : 

mJ£m=� Wrffi*ffl ra�mm*�m*�•A� 
msm %zFo , mJ£m -��ffi*��mJ£msm 
% �msm��*�F��filziw , � WrmJ£ms 
18 % � �ii )Et»! 1ll1§ %� * ;  

Further, the second nuclear un it to wake the 
term inal com prises: 

The second nuclear unit sends an interrupt event 
to wake the dormant term inal  in the main 
processor. 

The same techn ique to solve the above problems, 
the present invention also provides a method for 
processing a term inal ,  com pris ing the steps of: 
using voice above the top five in any one of the 
wake-up wake up the term inal ;  

?frJ£ffi-��1l*ffl Tft?frJ£ffi=*Ll Wr1l**Ll Wr19 After the wake-up term inal ,  perform the 
�at ,  ��?frJ£i-as18 % B{]i-asiR:1JiJ fa*l□F1�t� correspond ing operation accord ing to preset voice 
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1iL 

fil-:W±-fu, ,rJrJ£ffi =*Ll &rtl*ffl r: 

�mJ£mPms�w�mJ£���F�ffl*��� 
JI s{] ��Pf F 11 �*ff 121 We ; 

�w121re�*�&rmJ£msm%��m���m% 
�*o 

fil-:W�, mJ£m-��m*, ffi=��m*, m 
J£ffi-�&rffi*�mJ£ �Mffi*��a$�s�� 
�B�m=�•�� ;  mJ£m=�&rm*��am 

J£$1tstY1�:fJ.ffs{]ffi-1t•�� :  

mJ£m=�&rffi*fflramJ£m-�•��M� 

m ,  �&rmJ£msm%� �m���m%�*' � 
� '  Pffi:�i?JrJ£ffi=tt•�; 

mJ£m-��m*m-t-amJ£m=�•��M� 

m ,  ��mJ£msm%� msm��*�F�� 
1iL 

fil-:W�, mJ£ffi-�&rffi*fflr�mJ£msm% 

�msm��*�mJ£ ���ms�M�m��* 
121re��. HmJ£msm%�F��fil�mJ£�� 

�ms�M�F��fil121re���. ���m�� 
�i?JTJ£f1ft1ffl 0 

�W�7M��J£�tt*��. *���m*T­

#��. �m��ffi* ��J£mJ£�ms�M� 
JI; 

mJ£��ffi*fflramJ£ms�M�Jl�MmJ£� 

��m, �wmJ£ms m%�msm��*�ff� 
filZ B{]fyJ��fF o 

fil-:W�, mJ£ms�M�Jl��Mffi*fflr�ffl 
mJ£msm%�m�� *��������M�&r 
$ 1tf: Pffi: �i ?JTJ£ f1 ft]ffl ; 

mJ£��ffi*fflr�WmJ£�M�&r•#���� 
ffx1 $ s{]fyJ��1t o 

*�� s{]�.@�3c*� = 

*��m*7-#ffis�M��&�JI, ��&� 
����. ��m�ffl P�M$, �*��M$� 

mHfflP��o A��. *���ffis�M��� 
M: *���fflP�ffi��M�msm%, ��m 
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recognition resu lt of the speech signal .  

Further, the wake of the term inal comprises: 
generate preset type of wake-up interrupt events 
to wake the term inal accord ing to the recogn ition 
result of the speech signa l ;  

The default action steps speech recogn ition result 
of the speech signal include: type of interrupt 
event to perform the corresponding operation 
accord ing to the preset wake. 

S im i larly to solve the above techn ical problem , the 
present invention also provides a wake-speech 
apparatus comprising: a sampl ing module,  a 
detection module, a first acqu isit ion module, a 
second acqu isit ion module, and a first judgment 
module wakeup module; 

The sampl ing module is used to wake-word 
speech signal acqu isit ion end-user issue, get the 
wake-up wake-up word recognition resu lts 
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; 

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 .  

Furthermore, the apparatus further comprises: a 
second judging module; 

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; 
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��M�msm%��M� m��*�F��fil# 
��; am����r�����. �m*�•A 
�m sm%:  ��m�msm%�msm��*� 
F��fil: ��m�msm�� *�����M� 
m��*' �&m�F��fil����F��fil� 
�re�*; �wm��re�*����m��Mm 
���. ��. ��Mm���; *� � �ms� 
M��. ���ffl? � 2Fs��FsW*, �� 
f1ft1fflffl? �1*s{] F st�{iE( eP iRJJiJfa*l□F�t�{iE) 
1t�Fs1¥*t�1iE :  aJ1tffi-asPffi:�iat , rnrFs 
W*�fil�F��fil��M�m��F��filffl� 
(�-mP s{]�F �A;t§�) .  JJ.t�. 7 mP�1*s{]� 
F�A�#rFsW*ffl? ��F�A��� M* 
�. m*7�M$: �* •  *�� ����A7ffi 
sm��*�F��fil ��re . m����-�� 
F�������M. ���F�����M� 
ft™ , �>¥1� T i�Pffi:�i$;  *�� s{]��t�m�1�mP 
� ���M� . m�mP� tt� �m*· mHTm 
P s{]1*�� 0 

��r .  rnr::;f �fflP s{]�F�A�::;f � s{] ePF�t� 
fil::;f� .  m�@ffl*�� �������ffl?*A 
���M��. ���tt*ffl �.  �m�T��� 
J� § ,_,_, A 
'J B ,LJ,�± o 

�1t00i3?.� 

001 �*�����-m*�-#ms�M��� 
'�:fr:1 - = wi  
{JJLIJ3_:� J/s, J:?,":I ; 

002�*�����-m*�-#��mP � �� 
i-e'r s Pffi: �i irl] 1f * t�1iE B{J tJif_!t� � 00 ; 

003�*�����-m*�-#��msm%� 
�ii�t»!W:18%�*6{] itt¥��00 ;  

001�*����� - m*�ffi-#ffis�M�I 
s{]fa:tJJ�� oo ;  

ooa�*����� - m*�ffi=#ms�M�I 
s{]fa:tJJ�� oo ;  

oos�*����� - m*�ffi -#ffis�M�I 
s{]fa:tJJ�� oo ;  
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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. 

Further, the second judging module for: of the 
speech signal is 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 according to 
the match ing result satisfies preset signal 
requ irements. 

Furthermore, the first acqu isit ion module, a 
second acqu isit ion module, the judging module 
and the first module is integrated in the wake of 
the second core mu lticore audio processor un it; a 
second judgment module integrated the first mu lti­
core audio processor core un it; 

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. 

Further, the first determ in ing module is used when 
the speech recogn ition resu lt of the speech signal 
with the stored wakeup word speech recogn ition 
result of the match is successfu l ,  and the 
voiceprint of the speech signal with the stored 
when the wake-up word voice voiceprint match is 
successfu l ,  it is determ ined that the term inal needs 
to wake up. 

The same techn ique to solve the above problems, 
the present invention also provides a term inal ,  
compris ing a processing module and said 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 .  

Further, the voice wake-up means for generating a 
wake-up module preset type of wake-up interrupt 
wake-up event of the term inal based on the 
identification result of the speech signal ;  
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00 1 O19*bt sJt�M!i{JiJ - tJH�B{]-t�f1ft1ffi B{]fat2J7F� The processing module is used to perform the 
00 0 type of interrupt events corresponding operation 

accord ing to the preset wake. 
A 1* � M!i 1J A 

rffi�ttA��Jn!i7JA�� ffl OO�*bt��fil-W 
wfffiiJ?. �  0 

�M!ifJU - :  

����� � ��M�ms�M1J��a �mP �  
M$*, ��M$�� &ffl?����tt*��; 
*�M!i�m* 7 -#m �m���mP �M$, � 
*��M$, mHffl?���ffis�M7J�, � 00  
1 ?JTJF,  *�M!ifJU s{]i-asPffi: �i1J�t'§1§�□r W#I= 

w #I 1 o 1 = *�Ji ft™ m P bt t±:1 s,g Pffi: �i 1}1J i-a s1§ % , 
��m��M�msm% ��M�m��*�F� 
t�{iE:#�1i1 0 

*�M!i�1J�m �*mms*��I. ����� 
**���ffl ? bt t±:l � msm % o *�M!i�7J� � 
���M�m��*�F��fil ����� .  m �  
���m��*· m��F��fil. �m���� 
� o 

*�M!i� � �M�m��*���M�msm%fil 
ffffism��� ��M ��* � ����� o *� 
M!i� �F��fil�msm% � m ��*ffl P btF1J 
A��� . ��Fs�$, ���� o 
+ il=:. r)Jf,< :,_/--, �-tt /. � 'li Jr. t#. i!liS ' --'-L frf, 'Ji¾: Ix il=c. r)Jf,< l& f--1-.- -fr: R=1 /+'-& OJA</� )Z[ 1Tk::t s Px cl'!: Z fW J:J 'J 1 1±  -m-& OJA< , lX. ::r. {t m 
? § �xms�M� � tt� � .  *W•m � rn �� 
s{]APf��tAff ,  ep f1ft1ffi B{]-=t�Jt , fyiJ �D-=ftfl±CPU 
� ARM�J=,*:JEJJ¼ o 

19 7 m�ms�M�ff� tt.  *�M!i�1J�a*� 
W*�fil � ��.  m� $���ffl?btt±:\ ��M� 
msm % ,  �m�W$��� ��M�msm%� 
�����M�m��*�F��fil o � 002m 
IF ,  19����ffl? § �xm s�M�W*�fil � 
Ml¥,  rn f1ft1ffi B{]APf��:JEJJ¼: 

a��m�ffl? § �x�M��I�m. m-�� 
�mPm*��M�m sm% ,  �m�JJ¼�M�m 
s1§ % s{] Pffi: �i 1}1J iR JIU fa* 1 5¥□ F � t�tiE 1 , �iHR JIU fa 
*1 l□F�t�1-tE1 �fi1� § �xPffi:�iiAJ�fi1 1X � ;  

��m=���mPm*��M�msm % ,  �m 
�JJ¼ Pffi: �i iAJ i-as1§ % s,g Pffi: �i iAJ iRJJiJ fa *25¥□ F � t� 
1iE2 , 3 Pffi: �i irl] iR JJIJ fa *2-'=3 Pffi: �i irl] iR JJIJ fa* 1 ;t§ � 
�.  �fflF��fil2��F��fil1 ,  3 �M�m� 
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Advantageous Effects 

The present invention is : 

The present invention provides a method and 
apparatus for voice, term inal and approach wake, 
wake-up can improve the user rate and reduce the 
error rate and enhance the user experience wake. 
In particu lar, the present invention is the voice 
wakeup method com pris ing :  signal acqu isit ion 
wake-word speech issued by the end user to get 
the wake-up wake-up word recogn ition resu lts 
voiceprint characteristic word speech signals and 
stored; the term inal is in a sleep state, detection 
external input speech signal ;  obtain ing a speech 
recognition resu lt voiceprint characteristics of the 
speech signal ;  obtain ing the wake-up word speech 
recognition resu lt of the recogn ition result and 
storage, as wel l  as matches the voiceprint features 
and characteristics of the voiceprint stored; 
accord ing to the matching resu lts to determ ine 
whether the need to wake up the term inal ,  and if 
so, to wake the term inal ; the voice of the present 
invention, methods for waking up to their voice as 
a sound sample end-user, end-users get the 
sound characteristics of individuals ( ie, the 
recognition resu lt harmony pattern feature) as an 
audio sample characteristics; wake during voice 
because sound sample features voiceprint and 
voiceprint wakeup extraction ( same sound the 
same user mode), to avoid the user's individual 
sound pattern d ifference in  sound Sample user's 
sound pattern caused wake-up fai led to provide a 
wake-up rate; in addit ion, the method of the 
present invention is added to the speech 
recognition resu lt 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 ,  
reduces the error rate to wake; the method of the 
present invention can also provide custom wake­
up word, to meet the needs of individual users,  to 
enhance the user experience. 

In addit ion, because d ifferent users different 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 .  
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fa*2£5 P3(�iiA]iJt11U fa*1 ��§ [ql at ,  ]�J=Jr:JRr'1iJ ; :itt Brief Description of the 
Affi - �:JR���Mffi-�*�mffi:JR� : 

��ffi - �:JR�mPm*��M�msm % ,  �m 
:'t)JJG P3( �i iA] i-as1§ % s{] P3( �i iA] iRJJiJ fa *35¥□ F � t� 
1iE 3 , 3 P3( �i iA] iR JJiJ fa* 3--'=5 P3( �i iA] iR JJiJ fa* 1 �§ [qi 
� .  �fflF1��fil3���� 8���M�F1�� 
1iE 1 : 

�1JC�11L 1L¥Uffin1JC:JRr'1iJ3'EP¼ o �2 � nllR4, *� 
Mff fJU 1J�t � n s{] llR 11 PJ lJJIHAs � �j rm* :itt ff W: 5E o 

w•1 � =  am����r���� r ,  �m*� 
$tuAB{]i-as18 % o 

*W• � PJ � � �� ����*�m*��msm 
% ,  ft�������' ���PJ ���I�� 

Figure 1 embodiment of the present invention to a 
speech provided a wake-up schematic flow 
diagram of a method embodiment; 

2 the present invention method for obtain ing user­
defined voice wake-word sample characteristics 
provide a flow d iagram i l l ustrating the 
embodiment; 

3 embod iment of the present invention method for 
judging whether the speech signal example of a 
preset signal provides a schematic flow d iagram 
meet the requ irements; 

Figure 4 is a schematic of one configuration of the 
invention to provide a voice Example wake 
implementation of the system ;  

*W#l � f1ft1ffl�r1*§���rJ,A�f1tf: B{]mJ3tPJ �'§ Figure 5 embodiment of the present invention to a 
tis : f1ft1ffi B{]±�:fJ.�� r1*§��� ' J,A$x1tf: B{]mJ3t speech provided a wake-up system for voice wake 
PJ � '§tis :  f1ft1ffi B{]�fl=:*fJE�r1*§��'FJJ!5E�� o schematic flow d iagram embodiment; 

W#J1 03 :  �llR?Jr�i-as18% B{]i-asiRJJiJ fa*l□JB 
�t�1iE o 

*W• � �llRffism��*�F��fil&���� 
� .  PJ ���llRmsm ��*' m�llRJB��fil, 
�PJ ���llRJB��fil , m �llRmsm��*' � 
PJ � [ql ��llRffism��*�F1��fil o 

+JJ=:.TIJf5< rh 'E.:±L. J� P r'rl-t 'E.:±L. ' P  i;:rl, I 1·± EE 13 vc+ 'E.:±L. J� § �-tt /+'-& 'J;f< T l;p s I a 7 J:l'J l;p s 1,/,/J� ;:p 7K 7t/l'.J l;p s I a ,�, RI 
ffffism��� ��* � ����� o *�Mff� � 
F1��fil�msm% � PJ ��*mP �F11J��� 
�' fJiJ�DF1s#;Y1$, P[o]J3t�� o 

W#l1 03-1 067'9i-asP3(�ittt¥ � ±�W#f, �PJ � 
a-�1�r;JJff;stY1�Jt tAff , 1JU�o1�r}Jff; s{]DSP� 
Jt o ft:ittffffis�M�� . -�����llR��M 
�m��*��M�msm% �JB��filrn�* 
�ff;s��Jt ��� � .  7'9 ffis�M®m4 o 

6 a schematic d iagram of the process according to 
a second embod iment of a term inal to treatment; 

Figure 7 is a schematic v iew of a first configuration 
of the invention to provide a wake-up voice 
Example Three apparatus embodiment; 

8 a schematic view of a second structure of the 
present invention to provide a wake-up voice 
Example Three apparatus embodiment; 

F IG .  9 is a schematic view of the structure of the 
invention to provide a third voice Example Three 
wakeup device embodiment; 

1 0  the present invention structure d iagram of an 
embodiment of a term inal provided in the third 
embodiment. 

DETAILED DESCRIPTION 
w•1 �=  �llRm�msm��*--'=5�� ��M� 
iRJJiJ fa*,  �&?Jr�F� t�1iE--'=5�1i1 B{]JB�t�1iE B{] The fol lowing figures present invention wi l l  be 
!Z1Wcfa* o described in further deta i l  by specific embod iments 
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Example one: 

Taking into account the existing fixed-word speech 
wake wake wake-user rate method exists, waking 
up rate and poor user experience techn ical 
problems; the present embod iment provides a 
wake-up can improve end-user rate, reduce the 
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