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Abstract: 

Ci\11 06098059 A 
CUSTOM IZABLE VOICE WAKE-UP METHOD AND SYSTEM 
???????????? 
PJ'5Efff!Jii'}i'f P��i1Jl!R.��JE 

The invention discloses a customizable voice wake-up method and a system. Through using a long and 
short memory network and a connection time sequence classification model , phoneme information of the 
voice information is modeled, the model is trained, the model after training is adopted for testing , and a 
possible phoneme sequence most s imi lar to a customized wake-up word is searched in a generated Lattice 
network structure and serves as a judgment basis. The feature of CTC model output posteriori probabi l i ty 
sparsity is used for high-efficiency searching,  and the technique of calculating the confidence of the wake­
up word is completed. On one hand, high wake-up performance can be obtained, that is ,  high accuracy and 
low error wake-up can be obtained; and on the other hand , the calculation resources of the appl ication 
system are relatively l ittle consumed. 

????????????? ???????????????????????????????????????????? ???????????????? . . . . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . . . . .  . 
Lattice????????????????????????????????????? 
CTC???????????????????, ????????????????????????????????, ?????, ????, ???????????????????? 

Abstract: 

�;f�PJ'5Efff!Ji!i'f P��i1Jl!R.��JE,  Ji:ct1fJ=IHir-tf:m A customizable voice wake methods and systems, 
Bti2·rlfxxJtt;to;i�Bt ff?J\.�fi�'Lx1i!i'rf�L�, 1¥J i'r�f§ by using short-term memory network and connection 
,�,:itHT�fiffx1f1�:itHriJl l t% ,  *ffl iJl l t%JiHl�:itt1T time series classification model for the model ing of 
��1iAfffr�P>G i¥JLatticefxxJtttat±JJ:t!��5EfffiJ 1¥]P��i phoneme information voice messages and training 
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��ffl�ITT����ff�*���ffi** · *��� 
m crc•�•ilim�ffi$fflffiITT�Afilfi���� , 
�w��m�g�•m�tt• ITTtt* - *�� -�oo 
� �:ftiU�� ITTPffi:�iui, ep �11Ufirl$,  f�i�Pffi:�i ,  � 
-�oom@m ��ITTtt•m�mnfflm�& . 

Claims: 

Patent Order MT 

model , training model is used to test and build on a 
Lattice network structure search and customized 
wake the most simi lar word of possible phoneme 
sequences as a judge. By CTC model outputs of the 
invention a posteriori probabi l ity characteristics for 
efficient search of sparse, thus completing the wake 
the word confidence measure technology. The 
invention can obtain a higher sexual arousal ,  high 
accuracy and low false alarm wake up, on the 
application of the system of consumption of 
computing resources is relatively smal l .  

1 . -#���*��g��, ��filar, �m ��W�= 1 .  a customizable voice 
awakens, which is  
characterized, compris ing the 
fol lowing steps: 

W#l1 )1fffl ¥r-tf:mBtic:rl rxxJtt;to;i�Bt ff7J"'��Jt�x1il�1§ ,�, ITT��{§ 
§ �* /.� z41- -J:-f-1-

, IJ' ;zr 1T X£ 'I� ;  

W#l3)*ffl iJl l t%m*I�filfT��1iA : x1��1ijii'}�{t1 1PJt¥ ITTtP1�:El;r□t�til]R: 
�'  3f•A*1 � '  *i�t;•ili�-�iJU�Jr;�n!*l-'¥L5G, ep����t ili :ElITTm 
#�1t!t$; 

w���g��� : �cta�� ITTL��rxx]��������� ITT�g� 
�ffl�ITT ����ff�*���ffi** · 

2.�&���*1 M�ITT���ffi��g��, ��fil£, M�ITT�ffl�ITT 
��t��ff JLlHmax' �M1Llffi��ff3iUfti!� q:i ITT ili :El1t!t$ , ep ili :El1t!t$ 
��H���g���ff�ffl �ITTff����£�g�ITT��ffl�, A� 
� :  

Step 1 )  use short-term memory 
network and connection t ime 
series classification model for 
the model ing of phoneme 
information voice messages; 

Steps 2) on model for train ing: 
wi l l  prior collection and mark 
good of audio data first to after 
traditional of signal processing 
method do pretreatment and 
extraction can for model train ing 
of acoustic features, model wi l l  
features data as entered , wi l l  
mark of  phonemes information 
as output, in mass data Xia 
through depth learning of 
method completed model the 
parameter number of train ing, 
get can using of length Shi 
memory network and 
connection t iming classification 
model : 

Jt 

, Step 3) tra in ing model to test: to 
test voice doing the same 

P(T)Jg § ti M"·�J�3iLlT , T =  {t1 , t2 , • • • , tn} (fJXv��flWF\1: ,  ti*.�T 1 t 1 tfJ *i preprocessing and feature 
extracting and enter the model , 
the model output each frame of 
a l l  model units ,  that phoneme 
posterior probabi l i ties that may 

P(TI LH)e<P(LH IT)P(T)�P(HmaxlT)P(T) , Jt; 4l : LH*.7J�CTC &r� !#Jrfi-tAfJJ4l occur; 

file:///C:/pdf/N048471 090US04/MTCN1 06098059.htm 

Step 4) wake the word search: 
Lattice network structure 
generated by searches and 
customized wake the most 
s imi lar word of possible 
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P(H)Jitiunigram@i& , ep � ;j;Q*i'f $ Ff JU 9=l �1-i'f $ s<Jfif!j�1t!t$$t;ff, J:l phoneme sequences as a 
1*7'1 =  judge. 

2 . According to claim 1 can be 
customized voice-wake method , 
which is  characterized , the 
closest possible phoneme 

; sequences described h Max , by 
determin ing the probabi l ity in a 
sequence of phonemes in  
speech, the higher the 
probabi l ity of occurrence and 
more and wake the word 
phoneme sequences more 
s imi lar sequences may be wake 

, the word manner, i n  particu lar: 

�JJ �i ti� ·� � if JU tn 1�� t� Pf Ju 1: 1'sJ ITT 4±f: "i'""ii tB!: jf� fl:, st t��. :,�I z_ tx fl:, ;g 1rr �;i.:: t ffi: [ I MAGE] 

Jf3itH§1�l+'E ff>JJ!'it�; , MED(T, H ) *7J� B &r�Jf3itJTlll f#$Jf 51jH �tJJi:l>tlm 
t�Hif'f?j:�,  P(opi lR =T , E =  H)�i.K'=[��::�· i"'i']j\ff :YIJRj-gT8tM"f�u Afi·]j\)f 
¥Ll E 7'.i H tH , !lfrj E5flJ R:z_f'sJ !It/� i ,;j\ �,\ji\ t�tiftopi !It/ t P;f)� o 

3.�ffi���*2M�ITT���ili��M�� , ��fil£, M��fflffl�� 
kt::rn: tFfiA , ilJtrJ p5f.� cfstWdiff , JU!!t$ , �P P(insert(e i) ) �  P(delete(ri) )%D 

3. 1 r�1- IYrntrtf£t�HiI&fbank� ·'¥::tB'1.if , tB'1.if-rJVtt:ctl�� .sjUij Vi !  f.tlti�*H.if t�. 
:rr.x -J& ;  

file:///C:/pdf/N048471 090US04/MTCN1 06098059.htm 

: P (t) is the target phoneme 
sequence T,T= {t 1 , t 2 , ♦♦♦,  
t n }  the observed probabi l ity, t I t 
I i n  phonemes, I 1 ~n; 

T target phoneme sequences in 
the CTC phoneme lattice 
structure probabil it ies of al l  
sequences of phonemes are: 

P(TI LH)?P(LHI T)P(T)♦ P(HMaxl 
T) p (t) , of which :  I h al l  
phoneme sequences in  the 
CTC phoneme lattice structure, 
possible phoneme sequences h 
Max is known that t I h , the 
h ighest probabi l i ty ;  

P (h) for phonemes sequence 
H , H={n iJ "1 , n O 1 ) J2 , ♦ ♦ ♦ ,  n (i 
m- 1 ) JM }  of observation 
probabi l ity, n IJ for lattice 
network grid structure in the 
subsection I bar subsection j 
column of phonemes, 
phonemes sequence h also can 
said for H={h 1 , h 2 , ♦ ♦ ♦ ,  H 

m } where: h k = n (i k·- 1 ) JK ; 

P (h) through unigram 
assumptions, cumulative 
phoneme sequences, each 
phoneme posterior probabi l ities 
obtained, in particular to : 
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4. 1 )x1�-1:i]��1iji!i'f"±.JJ)GlatticerxxJMH21,J;±J , 13:Ji�-�!Jr'.5:: El s<JJ§!J,rr1t!t$ , 
3�J§� *rffl�ffi��k���-���. �-1:iJ��M���J§ , � 
� �L��s<J��*#� -���. mr����. ��ili �-�LJ§� 
tt!t $ iE1!tl tP1 � 11 ITT i'r � lJJliP>G I atti ce [xx] tt t21 ,rt; � s<J-Ju ; fr ,rt; m ili ?fr� JU 
J§ ,  MM��lattice�;t§��MJLl � s<J��l1J� i'r� , :fiiU J:1JrrmlatticerxxJttt21 
,j;±J ; 

4.2)iE"±.P>G s<JlatticerxxJttt211t±JL1A:fT1!� E5kfff!J , =t:JGJU l:5 § ;fji'f�Ff JLlli;t§ 
1�s<Ji'r �ft:JLl ; 

4.�tt•�� s<Ji'r�Ff� s<J��-$!5ffl��� s<J�� ' #!5�-s<J�ffi 
1t1 1::t�, 3 ::kr i�11 ,  IJ1U1Llffi��1ijii'}i'f1Q. *Pffi:�UP] , � IJ1U::f Pffi:�1L 

9. -#�����*1 �B�ff-M���ITT�k�ffii'f�g��, ��fil 
:ar, 'ELffl= �$�film�•�, fil� rxx1�•�, *�•�•�, �g� 
��-�, �ffl•�� �m�tt •�· � � =  �$�film�•�!5fil� rxxJ 
�-�ffl�#-ili%�ffii'rs<J�$�filffl�, fil� [xxj�-�!5%�-�­
�ffl�#�-i'r�J§�ffl�, %�-�-�!g�g���-�ffl� #�­
li::kffl�i'r�Ff� , �g���-�!g�ffl-�ffl�#�ffl�� EJ{J�g� 
•ili%� ffii'r��M, �ffl-��** � �ffi�tt-�s<J�ffi�ffi�R% 
��1i!i'r��tt�:flili1Llffit21 �; 
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P (T /H) for the target phoneme 
sequence simi larity between the 
t and h phoneme sequences, 

The target phoneme sequences 
and hypothetical sequence of 
product of the probabi l ities of 
each edit operation as an 
indicator of the phoneme 
sequence s imi larity, MED (T, H) 
representing the target 
phoneme sequences t and h 
phoneme sequences of a 
min imum number of edits, p (op 
1 1 R=T, E=H) represents the 
phoneme sequences reference 
r to t guess phoneme 
sequences e h, series e and r I 
between editing operation op 1 
probabi I ity. 

3. According to right 
requirements 2 by said of can 
custom voice wake method, its 
features is, by said of edit 
operation is refers to: Insert, 
and delete, and replaced 
operation , its probabi l ity, that p 
( I nsert (e 1 ) ) ,  and p (delete (r 1 )) 
and p (r 1 /e 1 ) d irectly by prior 
knowledge obtained, r I And e 1 
taken from reference sequence 
of phonemes respectively r and 
guess the phoneme sequence 
e. 

4. According to claim 2 
customizable voice awakens, 
which is, as described in step 1 ,  
including: 

1 . 1 )  determines the structure of 
the model : a predictive model of 
the computing power of the 
device depending on the 
appl ication scenario complexity 
and quantity cei l ing set by first, 
and then under this l imit 
specifies the network structure; 

1 .2) memory to in itial ize the 
length : using initial ization 
parameters or model of 
transferring method in itial ize. 
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5. According to claim 4 
customizable voice awakens, 
which is characterized , the 
length of initial ization of 
memory, using cross entropy 
criterion when training the 
length of a standard acoustic 
memory and in itial ized by 
copying parameters model . 

6 .  According to claim 2 
customizable voice awakens, 
which is, as described in step 2, 
including: 

2 . 1 )  the training data extraction 
fbank, namely Fi lter LFAT 
acoustic characteristics of the 
Bank; 

2 .2) model is accompl ished 
using stochastic gradient 
descent training training 
parameter based on model 
structure and the training data 
set size. 

7 .  According to claim 2 
customizable voice awakens, 
which is, as described in step 3, 
including: 

3 . 1 )  to extract test data fbank 
acoustic features, the feature 
extraction process requires 
consistent with the training data 
extraction; 

3.2) extraction characteristics of 
frame-by-frame to enter training 
to get the model di rectly 
compute the posterior 
probabi l ity of each frame. 

8. According to claim 2 
customizable voice awakens, 
which is, as described in step 4 
include: 

4. 1 )  on each sentence test 
voice generated lattice network 
structure, scan each frame 
blank of Hou inspection 
probabi l ity, dang subsequently 
inspection below preset value 
Shi judge the frame for a 
pointed peak, wi l l  word in the al l 
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pointed peak Hou, wi l l  time 
Shang continuous of pointed 
peak merged for a pointed 
peak, for each pointed peak, 
select out this a frame Shang 
Hou inspection probabi l i ty over 
preset value of sound are 
renowned for thei r composition 
lattice network structure in the 
of a column; in structure out al l 
column Hou , 22 connecting two 
adjacent columns of each node 
in the lattice phonemes, given 
the lattice network structure; 

4.2) generated by performing a 
search on a lattice network 
structure and customization, the 
target phoneme sequences are 
found the most s imi lar 
sequences of phonemes; 

4 .3) calculation found observing 
the product of the probabi l ity 
and the degree of simi larity of 
the phoneme sequence, and 
compare with the set threshold 
value, when greater than a 
threshold value, then test with 
wake Word speech, you do not 
wake up. 

9. a achieved right requirements 
1 ~8 in the any a by said method 
of can custom voice wake 
system, its features is , 
including: acoustic features 
extraction module, and memory 
network module, and 
classification model module, 
and wake word search module, 
and decision module and 
threshold value estimated 
module, which:  acoustic 
features extraction module and 
memory network module 
connected and output stay 
measuring voice of acoustic 
features information, memory 
network module and 
classification model module 
connected and transmission 
phonemes Hou inspection 
information , Classification 
model of module and wake up 
word search module and 
transfer the most simi lar 
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PJ'5Efff!Jii'}i'f P��i:1Jl!R.��JE 

tz:::;t�N±i 

Patent Order MT 

*���R. ITT£-#tt•m�m����ITTtz:::;t ,  A�£-#¥r*m� 
ii::rl [xx] tt 

(LSTM);rD Ji�Bt ff?J'-��ji� (CTC) ITTPJ' 5E fff!Jii'}i'f P��i:1Jl!R.� �Jc o 

ili�*' ��ffl�tz:::;tITT�� ,  �fflffii'rfr � $-�ffl�tz:::;t�*��� 
��ITT �tt�A o ffi � �gtz:::;t£ffii'rm� � ITT-�m���, #�r� 
!.l'Zffl ri!i'ri\J4-1�fff!J� �JE� o -� PJ'5Efff!J ITTi!i'f P��i(Voice Wake-up)��JE 
ITT1f*£J-f-�JitfITTili'r� § i}J� rl#5E1:v.-@-$51c1�5E ITTi\J4-ir¥J(P��i 
iP]) 0 P]' ;E fff!J ITT t�t!: 1iria p��UP] ti��1 ti� ::f 1ilJ1 T ffl ?  1� IE ITT p��UP] ' }-)\ 
mf:'};_'.rix rm1�r&tt� epPJ':1J 1££r&ffl? p��ur¥J O ;t§&, �r:PJ' 5E *U ITT p� �itz: 
::;t�ffi5EITT�g���, �g� �5E, 3c����£�g� o ffii'f�g� 
Ji�ffii'rm� ��Wffl , @ffii'f�gtz:::;t#::f�*���ITTffii'r���� 
iRJJIJ ili*, rm£1X�'l,'ffl? 1� 5EITT�m1�L�L �vL p��itz:::;t�1� J x,fi,R 
���ITT�* o ���ITT�*��� lt�, ffii'r �ffl��-#m�i'rITT� 
�*�' �fflffii'rffl���-#mrtt•m*�£�*���� ��m� 
��ffl� ITT�ffl*�o �* �r$#ffifr ITT � �(�ff��� , ��A D i'r 
�) , fil 1f:fi3f�l:±:!-��5<"�ITTi!i'rP��i��JE�:ff£;/JD�Jj�;rD �x1L ±�ITT 
ffii'f�gtz:::;t�ffl�M ITT��� �m��' ��ITT¥r���#�-� ITT 
:1Jl! ,  �R.¥ri�Ut"f::J ITT:1Jl! a  

�� � �  

*��ttm��tz:*��g�x�5E�H*�ffl�* �•� ITT::f�, m 1:±:1  
-#PJ' 5E�ffii'f�g:1J�R.��. �fflCTC·�-l:±:!m�ffi$fflffiITT�A 
filfi���� , �fm�� m�g�Iffl�tt-ITTtz:::;t 0 *��-:1JOOPJ' � 
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phoneme sequences, wake up 
word search module connected 
with decision-making module 
and select the wake the word 
output sound to be measured 
according to possible solutions, 
decision-making module based 
on threshold estimation module 
to determine thresholds and 
sound judgment findings of 
possible solutions to be tested; 

The wake of Word search 
module based on connection 
time series classification model 
of Lattice structure, which 
contains al l possible speech 
recognition results and 
probabil ities. 

Customizable voice wake 
method and system 

technology the invention relates 
to the field of computer-aided 
control technology, which is 
based on the short-term 
memory network 

(LSTM) time series 
classification model and 
connection (CTC) and 
customizable voice wake 
methods and systems. 
background technology in 
recent years, with the 
development of information 
technologies, multimedia and 
information technology, 
including voice more and more 
become the focus of study. 
Language wake on LAN 
technology is an important area 
of speech recognition, and is 
widely used in voice command­
and-control systems. A 
customizable wake voice (Voice 
Wake LFAT up) system is a 
continuous voice commands 
that automatical ly find and 
locate some pre-specified in 
words (wake up) . Customizable 
characteristics reflected in the 
wake of the word wake model 
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1tJU��ITTPffi:�it1:�tU1Hfirl$� t3 @l $) , � 11Hfirl$,  1�i�Pffi:�i,  � -:1nm 
m@m��ITTtt•m�mnfflm�& . 

*��£Ji ct �  r tz:::;t:fJ �� :El ITT : 

*���R-#���ffi��g:fJ�, �ffl �rW�: 

W #12) x,Ht � :itHTiJI I �% :  ��-5t 45<:��jf ;J;jJi�f ITT ��N 3tt1fi±i 7§ 5t ���ct 11¥ �JE 
ITT 11§ % �:El:1Jl!{t1 tP1 �:EJJHR: � � 11Ht � iJI I �% ITT F "F*HiE , 11� �� *HiE 3tt 
&��•A , ��tt ITT ��m���•ili , a��3tt&rJitt��"¥:� ITT 
1Jlt Jcn\UI � :£�3tt� ITT i)I I �* ,  :fl JU� 1f ffl ITT ff: m Btii::rl rxxJ ti ;to Ji� at Ff 

W#l3)*ffl iJl l �%J§11�:itt:fT��1iA : x1��1iji!�{t1 1PJt¥ITTtP1�:Ell□*HiE1R: �, *• A1t� , 1t���-ili�-�vrfofi;�nt11-'¥L5G, ep����t ili rlITTJ§ 
#�1t!t$; 

w���g��� = Jitta�� ITTL��rxx1��������� ITT�g� 
:l:;t§ {�ITT��t��FfJLl*1i:�1Llffi1i1l .  

M�ITT�ffl�ITT����Ff�Hmu' Jitt�ffi��Ff�affi� � ITT ili �ffi 
$ ,  ep ili :Eltt!t$� �ll��Pffi:�iir¥J ��Ff JLl;t§{�ITTFf JLl���t:£Pffi:�Ur¥J ITT 
:fJ:ct:fiiU , J!Jt� : 

J 

does not rely on the user to 
specify words, which do not 
need to modify the model to 
easi ly change the user wake up 
Word . In  contrast, non­
customizable wake wake 
technology specified words 
related to wake the word fixed 
wake cannot easi ly change the 
word . Voice awakens and 
closely related to the continuous 
speech recognit ion, voice wake 
on LAN technology does not 
requ ire complete voice 
sentences all identified, but only 
concerned with user-specified 
key information. Therefore, the 
wake on LAN technology 
reduces the requ irements for 
recogn it ion system .  Compared 
with the conventional text mode 
documents , voice data as a 
form of coding of sound makes 
voice messages became more 
difficult to direct a computer to 
retrieve and extract data 
information form . I n  addition 
various potential factors (such 
as background noise, the 
speaker's accent) , and develop 
an effective voice to wake up 
systems become more complex 
and difficult . Main voice of wake 
on LAN technology, incl uding an 
early method of dynamic time 
warping,  now based on hidden 
Markov model methods, as wel l 
as the deep learning method . 
contents of invention wake up 
word in the existing technology 
of the invention cannot be 
customized and depends on the 
preset language model is  
i nsufficient , presents a 
customizable voice wake 
method and system using CTC 
model outputs a posteriori 

11 sparse efficient search features 
,, ' to complete technology to wake 
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the word confidence measure.  
The invention can obtain a 
h igher wake performance 
(precis ion and recal l ) ,  h igh 
accuracy and low false alarm 

,. wake up, on the appl ication of 
" the system of consumption of 
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computing resources is 
relatively smal l .  the invention is 
real ized through the fol lowing 
technology: the invention 
relates to a customizable voice 
wake method , compris ing the 

, fol lowing steps: step 1 )  use 
short-term memory network and 
connection time series 
classification model for the 
model ing of phoneme 
information voice messages; 
steps 2) on model for tra in ing:  

J1lr3-! tY-Jf�iattl:Jifi:'JiJfi' :  1fTuA, !l&u f0�,  §' tYHi fl , JlJWt$ , �P P(insert(e j) ),  
P(delete (ri) ) ¥D P(r/e i)1Ht m 5t��it'fin �.,Jff�,te ,  ri :f□erfrJJ!JWx § r$� Wi·JJfr'; fLlR 
5ftl 1f ;y;:J ;;;-� Ff Ju E o 

wi l l  prior col lection and mark 
good of audio data fi rst to after 
traditional of signal processing 
method do pretreatment and 
extraction can for model train ing 
of acoustic features, model wi l l  
features data as entered , wi l l  
mark of phonemes information 
as output, in mass data Xia 
through depth learning of 
method completed model the 
parameter number of train ing, 
get can using of length Shi 
memory network and 
connection timing classification 
model ; step 3) tra in ing model to 
test: to test voice doing the 
same preprocessing and 
feature extracting and enter the 
model , the model output each 
frame of al l  model units ,  that 
phoneme posterior probabil ities 
that may occur; step 4) wake 
the word search : Lattice 
network structure generated by 
searches and customized wake 
the most s imi lar word of 
possible phoneme sequences 
as a j udge. the closest possible 
phoneme sequences described 
h Max , by determining the 
probabi l ity in a sequence of 
phonemes in  speech , the h igher 
the probabi l i ty of occurrence 
and more and wake the word 
phoneme sequences more 
s imi lar sequences may be wake 
the word manner, i n  particu lar: 

[ I MAGE] 

4" ':l1imfJ1VeIAI§ : Jh-+tHJ. :J'l()!xfiJfl<:,  i2·rZJZ� f6-f#;J;,lf , 5}�,tiIT'Hi±fl<:, rrw./tiii : P (t) is the target phoneme 
inJ1��ti JJ<: , 1fi:i;pJ#;:l;k;:f□ r�11'Ht-fi f· .ti±fi: , Jt r f 1 : Jl'c1 •'f=t�z1H�Jl:'x:il±.�½i2:fl sequence T,T={t 1 , t 2 , ♦♦♦,  t 
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::fiE1!tts.sM*1J\ 0 rim a vU�5Er1�5E�titattJ , 1J!J�□1tffl 3�tm �ti,  
� 'llv256A -+l--" c:f -!fl.� -'-J-,95A -+l--" c:f 
� {J( I Tl "" ,  lX.Ji'v /'J I Tl "" a 

1 .2)Mfr€J{t-tf:mBtic:rl �ti :  {fffl flJIWUJJfr€J{tITT��, fil� �Jictmodel 
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ti , PtmJitt�fffiJ��ITT:1J:ctM fr€J{tfl� o 

�#l2)x1fl�:itt:fjiJI I �% : ��-$% 45<:*#tjJi�f ITT ��N�1fi±i § %�t�ct {t�JE 
ITT {1§ % �:El:1Jl!{t1fP1�:El#1R:� � {1Hl� iJI I �% ITT F $t�ttE , fl� ��t�ttE� 
ffl��-A, ��tt ITT ��ffl���-ili , iE���fflrJitt�J=t$� ITT 
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�,  #• A-� ,  -��-ili�-�M�J!--���ili�ITTm�ffi$ , 
A1*�#11Q.ti5: 
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n } the observed probabi l i ty, t I t I 
in phonemes, I 1 ~n; t target 
phoneme sequences in the 
CTC phoneme lattice structure 
probabil ities of al l sequences of 
phonemes are: 

P(TI LH)?P(LHI T)P(T)♦P(Hmaxl 
T) p (t) , of which :  I h al l 
phoneme sequences in the 
CTC phoneme lattice structure, 
possible phoneme sequences h 
Max is known that t I h , the 
h ighest probabi l i ty. p (h) for 
phonemes sequence H, H={n ij 1 
, n (i 1 )  j2 , ♦ ♦ ♦, n (i m-1 )  J M } 
of observation probabi l i ty, n rJ 
for lattice network grid structure 
in the subsection I bar 
subsection j column of 
phonemes, phonemes 
sequence h also can said for 
H={h 1 , h 2 , ♦ ♦ ♦, H m } 
where :  h k = n (i k- 1 )  JK ; p (h) 
through unigram assumptions, 
cumulative phoneme 
sequences, each phoneme 
posterior probabil ities obtained, 
in particular to: 

[ I MAGE] 

P (T /H) for the target phoneme 
sequence simi larity between the 
t and h phoneme sequences, 

The target phoneme sequences 
and hypothetical sequence of 
product of the probabi l ities of 
each edit operation as an 
indicator of the phoneme 
sequence s imi larity, MED (T, H) 
representing the target 
phoneme sequences t and h 
phoneme sequences of a 
min imum number of edits, p (op 
1 I R=T, E=H) represents the 
phoneme sequences reference 
r to t guess phoneme 
sequences e h, series e and r I 
between editing operation op 1 
probabi l ity. by said of edit 
operation is refers to: Insert, 
and delete, and replaced 
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Jrl::$1
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�ffl�����oom�.  �u�����������M�� B� .  •� 
rf1 st r'1 rno � 1Wl:![ � ,i �x {r.E , 111 1tH;)'IJ t-H� o 
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operation, i ts probabi l ity, that p 
( I nsert (e 1 ) ) ,  and p (delete (r 1 )) 
and p (r 1 /e 1 ) d i rectly by prior 
knowledge obtained , r I and e 1 

respectively from reference 
phonemes sequence r and 
guess phonemes sequence e. 
this invention involved a 
achieved above method of can 
custom voice wake system, 
including: acoustic features 
extraction module , and memory 
network module, and 
classification model module, 
and wake word search module, 
and decision module and 
threshold value estimated 
module,  which: acoustic 
features extraction module and 
memory network module 
connected and output stay 
measuring voice of acoustic 
features information, memory 
network module and 
classification model module 
connected and transmission 
phonemes Hou inspection 
information, classification model 
module and wake word search 
module connected and 
transmission maximum simi lar 
phonemes sequence, Wake up 
word search module connected 
with decision-making module 
and select the wake the word 
output sound to be measured 
according to possible solutions, 
decision-making module based 
on threshold estimation module 
to determine thresholds and 
results judged the voice solution 
to be measured . the wake of 
Word search module based on 
connection time series 
classification (Connectionist 
Temporal Classification, CTC) 
model of the Lattice network 
structure, which contains al l  
possible speech recognition 
results and probabi l it ies. 
technical results compared to 
the traditional method of the 
invention has the fol lowing 
d ifferences: 

[ I MAGE] 
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Description 

Figure 1 is a sketch of the 
invention system structure; 

Figure 2 is a neural network 
structure diagram; corresponds 
to the figure given in the 
different cel l  phones a 
posteriori ,  the grid in the lower 
part of the sol id l ine represents 
a potential path , dotted l ine 
represents al l active 
connections. the specific way of 
implementing th is 
implementation cases including: 
acoustic features extraction 
module, and memory network 
module, and classification 
model module, and wake word 
search module, and decision 
module and threshold value 
estimated module, which :  
acoustic features extraction 
module and memory network 
module connected and output 
stay measuring voice of 
acoustic features information, 
memory network module and 
classification model module 
connected and transmission 
phonemes Hou inspection 
information , classification model 
module and wake word search 
module connected and 
transmission maximum simi lar 
phonemes sequence, wake 
word search module and 
decision module connected and 
root According to awaken 
received word output voice 
possible solutions to be tested, 
decision-making module based 
on threshold estimation module 
to determine thresholds and 
results judged the voice solution 
to be measured . this voice­
wake method embodiment 
relates to the system, including 
the fol lowing steps: step 1 )  use 
short-term memory network and 
connection time series 
classification model for the 
model ing of phoneme 
information voice messages, 
specific steps, including: 
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1 . 1 )  determines the structure of 
the model : depending on the 
appl ication scenario the 
computing power of the device 
model complexity, due to the 
complexity and the parameters 
of the model are related , so the 
first th ing to set the upper l imit 
of the number of, for example, 
does not exceed 5.5M in size. 
Then under this l imit  specifies 
the network structure, for 
example, use 3 hidden 
networks, each 256 nodes, 
projecting to 96 nodes. 

1 .2) memory to in itial ize the 
length : uses random 
in itial ization parameter, or by 
model transferring in itial ized , 
random CTC training after the 
in itial cause difficu lt problems, it 
is recommended using the 
cross entropy rule when training 
the length of a standard 
acoustic memory and in itial ized 
by copying parameters model . 
steps 2) on model for training: 
wi l l  prior col lection and mark 
good of audio data first to after 
traditional of signal processing 
method do pretreatment and 
extraction can for model training 
of acoustic features, model wi l l  
features data as entered , wi l l  
mark of phonemes information 
as output, in mass data Xia 
through depth learning of 
method completed model the 
parameter number of training, 
get can using of length Shi 
memory network and 
connection timing classification 
model , specific steps including: 

2 . 1 )  the training data extraction 
fbank, namely Fi lter LFAT Bank 
features. 

2 .2) model of training is 
accomplished using stochastic 
gradient descent training 
parameter based on model 
structure and the training data 
set, for example, for the model 
in the above example, use 
learning rates of 0. 00001 , 
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momentum values for 0. 9, batch 
size 256, and so on. 

Step 3) training model to test: to 
test voice doing the same 
preprocessing and feature 
extracting and enter the model , 
the model output each frame al l 
the posterior probabi l ity of the 
model element may occur, 
specific steps, including: 

3. 1 )  to extract test data fbank 
acoustic features, the feature 
extraction process requires 
consistent with the training data 
extraction. 

3.2) extraction characteristics of 
frame-by-frame to enter training 
to get the model di rectly 
compute the posterior 
probabi l ity of each frame. step 
4) wake the word search : on a 
lattice network structure 
generated by search and 
customized wake most simi lar 
sequence of phonemes to 
words used as a basis , specific 
steps, including: 

4. 1 )  to test voice generate a 
lattice network structure for 
each sentence, scanning every 
frame of "blank" a posteriori , 
when testing is lower than the 
preset value, such as 0.8, so 
think this frame for a spike. I n  
find a sentence words of al l  
pointed peak Hou, wi l l  time 
Shang continuous of pointed 
peak merged for a pointed 
peak, for each pointed peak, 
select out this a frame Shang 
Hou inspection probabi l i ty larger 
of phonemes, for example Hou 
inspection probabi l ity is greater 
than 0. 005 of phonemes, 
composition lattice network 
structure in the of a column; in 
structure out al l column Hou, 22 
connection lattice in the 
adjacent two column in the of 
each node phonemes, get by 
needed lattice network 
structure. 
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4.2) according to the formula 
mentioned search algorithm and 
search algorithm on a generate 
a lattice network structure, the 
target phoneme sequences are 
found the most s imi lar 
sequences of phonemes. 

4 .3) calculation found observing 
the product of the probabi l ity 
and the degree of simi larity of 
the phoneme sequence, and 
compare with the set threshold 
value, if it is greater than the 
threshold, then test with wake 
Word speech, you do not wake 
up. these cases compared with 
existing technology results in 
the fol lowing table: 

[ I MAGE] 

LSTM LFAT CTC KWS for the 
method of the present invention . 
Table shows the method and 
customizable wake up Word 
mainstream methods 
comparison of HMM ,  EER for 
the average equal error rate 
performance indicators , FOM is 
wrong to wake up wake up rate 
in the range of O to 1 0, on 
average, EER, the smaller the 
better, FOM the bigger the 
better. Whi le the table also 
shows that the amount of 
parameters for each model . 
Standard WSJ0 data set used 
in the experiment, using wake 
50 words for testing . As you can 
see, the invention proposed 
method outperforms the GMM 
LFAT HMM,  DNN LFAT HMM 
method and parameters less. to 
sum up, compared with the prior 
art invention based on wake the 
word confidence compared with 
threshold to distinguish whether 
the wake. Due to can custom 
wake system not qual ified wake 
Word, for different wake Word 
by using of threshold value also 
hard unified, so here proposed 
has a for different wake Word 
automatical ly estimated 
threshold value of method, must 
degree Shang solution 
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threshold value to unified of 
problem, to upgrade system 
wake of accuracy; also, th is 
invention based on CTC of 
lattice network grid scale more 
smal l ,  whi le as retained has 
useful information . Based on 
search algorithms using 
phoneme sequence observed 
probabil ities and the target 
sequence simi larity information 
in two ways, effective search 
wake up Word's goals through 
dynamic programming, 
algorithms and complexity at a 
lower, but accuracy is very high. 
this implementation can be 
invented by the technicians in 
th is field do not deviate from the 
principle and purpose of these 
rules in a different manner to its 
local adjustment, the scope of 
protection of the invention in the 
claims and are not l imited by 
the implementation of the 
specific, in the context of its 
implementation are subject to 
the constraints of the present 
invention. 
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Abstract: 

.CN 1 03021 409 A .CN 1 03021 409 8 
VOICE ACTIVATING PHOTOGRAPH ING SYSTEM 
-1� i.-e1r s Ja i}J 1s ?� * �Jt 

The invention provides a voice activating photograph ing system .  The voice activating 
photographing system com prises an operating system module ( 1 0) ,  an activating word 
custom izing module ( 1 1  ), a photographing module ( 1 2) ,  an audio module ( 1 3) and a storage 
module ( 1 4) , wherein the voice activating module runs in the operating system module ( 1 0) 
and includes voice input ( 1 1  ) ,  voice activating algorithm (2) and activating execution (3); the 
voice activating algorithm (2) is used for acquiring voice signals from the voice input (1 ) ,  
carrying out voice activating, and outputting the result to  the activating execution (3), thus 
fin ishing the activating operation; and the voice activating algorithm (2) is executed by 
acoustics characteristic extracting (4) ,  activating word detecting (5), activating word 
confirm ing (6) , construction of an activating word detecting network (7) ,  a train ing acoustics 
module (8) and construction of an activating word confirm ing network (9). Accord ing to the 
voice activating photographing system , command words can be customized accord ing to the 
user requ irement, human-computer exchange is more humanized , the accuracy in activating 
is h igher, and the interference resistance stronger. 

Abstract: 

-#msm ��oo*�· �M= ��*�ffi* 
( 1 0 )  , Pffi:�ii.AJ 5Er'1Utl* ( 1 1 ) , tS ?�tl* 
c 1 2 )  , stY1tl* c 1 3 ) 5¥□1¥1i1tl* c 1 4 ) : � 

� = �1t*�Jttl* c 1 0 ) ��ffi.-e1rsPffi:�i1l*: ?Jr 
�ms�Mffi*�Mffis.A C 1 ) , ffis�M­�* c 2 )  5f□ Pffi:�i1Aff C 3 )  : i.-e1rsPffi:�i-�t c 2 )  � 
�ms•A c 1 ) �msm % ,  filffffis�M�� 

A speech start camera system , comprising: an 
operating system module ( 1 0) ,  Wake word custom 
module ( 1 1  ), camera modu le ( 1 2) ,  an audio 
module ( 1 3) and memory module ( 1 4) ;  wherein :  
the operating system module ( 1 0) Voice wake run 
module; the voice wake module includes voice 
input ( 1  ) ,  voice wake algorithm (2) and wake 
Execution (3); Voice wake algorithm (2) Get Voice 
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Fo ,  ��*• ffi��M�ff C 3 ) , Mffi���M 
�� ; m�ms�M-� c 2 ) �ttF��film� 

C 4) , p��iiAJt}JJl� C 5) , p��iirl]:PJfliA C 6) , tiJ 
JlP��iiAJtiJJl� fxXJfi ( 7 )  , iJl l f*F�tl� ( 8 )  5f0t2J 
J!�M��iAfxXJ� C 9 ) *�� . *� � m ��ffl 
mP m**����� . Am��£A tt�m � �  
lt :PJfl J3t £ r,3J , m -=f t}t ti:£ 5.1a • 

Claims: 

cN 1 . -#msm ��oo*�· ��filftr�M= 
�11' *fJHl* C 1 0) ,  p��iiAJ�r'1Utl* (1 1 ) , ts mHt 
* c 1 2) , stmtl* C 1 3)5f□1¥1i1tl* C 1 4) ; � � =  
�1t*fJHl* c 1 o) ��ffi-asP��itl*: ?Jr�i-a 
sP��itl*�t§i-as•A c 1 ) , i-as P��i-�t c 2) 
5f□ P��itAff C 3) : i-asP��i-�t c 2)��i-as•A 

c 1 ) s{]i-as18% ,  filffi-as p��i�:EJ.Fo , ��fa*• 
ffi�P��itAff C 3) , JAffi��P��i�1t : ?Jr�i-as 
P��i-�t C 2)�tt F�t�tiHI� C 4) ,  P��iiAJtiJll� 
C 5) , p� �i irl] :PJfl iA C 6), tiJ JI p� �i irl] tiJJl� [xx] ti 
( 7) ,  iJl l f*F�tl � ( 8)5f0t2JJIP��iirl]:PJfliAfxXJfi 
C 9)*�:fJili,  A1*�:EJifittl��o r :  ffi-:W, F�t� 

1iHI� ( 4) : �tti-as•A ( 1 )��i-as18%. 
A,  m�A� �* tt � ,  #H��rA���� tt 
tt�s{]t�1iE , �ffim�i-asi9'JJIJ � ffl ¥iJ B{]MFCC 
(Mel-Frequency Cepstrum Coefficient , �$#;Y1$ 
Jz;,f ',\f;;; -Z,:, *lr ) /J..:i:/4:T:1/r:: :,_f__, -=h- g,J..±./4:i:: A-k - JJ=c.  n#, i!liS '3-J0. f:f� l:s M =AA  1tr11L 1--- /� F' �1tr11L ; .$ - & , �X f=l':l:1i=IJ 1'ill. 

1Jll� C 5) : ��tt�1i¥iJ B{]F�t�1iE , *ffl iJl l f*B{]F�tl 
� ( 8)ftP��iiAJ� 1Jll� fxXJfi ( 7)Lit•F�1i*, �□ 
*F��*�������*��m��M� . � 
�� 8� ffi �M� . filAffi - :W�� . �� � �ffi 
-:WmtJrfilffti�F�t�1iE C 4) : ffi - :W , P��iiAJ 
:PJfliA C 6): ��ti� 1i¥U s{] F �t�1iE , *ffl i)I I f* s{] F � 
tl � c 8) ft P� �i iAJ :PJfl iA fxXJ ti c 9) __t fil ff P� �i iAJ :PJfl 
iA ,  �����iA�*: ���� ffi ��M��� 
19 � � s{] p� �i iAJ , ep  �� i� p� �i iAJ s{] � f1:PJfl iA 1i* 5¥□ 
tm5tW:� s{] n �� .  �□*�f111JfliA1i**r�r n  
� .  �iA7'9��M���� ��M� . ffis�M� 
r}J , ��fa*• ffi�P��itAff ( 3) , fAffi��i-a sP� 
�i�1t : �□*�f111JfliA1i*1J\r n �� .  IJ!LliA7'9i�P� 
M�7'9$���M� . _mffi � �ffi- :W_mffifilffF 
�t�1iEtl� C 4) ;  P��iiAJ�r'1Utl* C 1 1 ) , tfY5(ffl? 
•As{]P��iiAJ , • ffi�1t*fJH1* c 1 o) �i-asP� 
�itt *,rJr m s{]F�tt� c 8)5f□ P��iiAJ�1JJ1� fxXJti 
( 7) ; ts mHl* C 1 2) , A�ts mU}J�� B{]*fJHJt 

*·  tfY5(�1t*fJHl* c 1 o) s{]ts mu��. #ft ts 
file :///C:/pdf/N048471 090US04/MTCN1 03021 409.htm 

Patent Order MT 

Input ( 1 ) of the voice s ignal ,  voice wake After 
treatment, the result ing output to wake execution 
(3), thereby completing the wakeup operations; 
the voice wake-up algorithm (2) by the acoustic 
feature extraction (4) ,  Wake term test (5), Wake 
word confirmation (6) , Construction wake Words 
detect network (7) ,  trained acoustic model (8), and 
build a network wake-word confirmation (9) to 
ach ieve. The present invention can enter the 
command word custom ized accord ing to user 
needs, more accurate and more user-friendly 
human-computer exchange started , stronger anti­
interference. 

CN 1 .  A speech start camera system ,  com pris ing:  
an operating system module ( 1 0) , Wake word 
custom module ( 1 1  ), camera module ( 1 2) ,  an 
audio module ( 1 3) and storage module ( 1 4) ;  
wherein :  the operating system module ( 1 0) 
running voice wake-up module;  the voice wake-up 
module includes voice input (1 ), voice wake 
algorithm (2) and wake Execution (3); Voice wake 
algorithm (2) Get Voice Input ( 1 ) of the voice 
signal ,  voice wake-up processing,  and outputs the 
result to wake execution (3), thereby com pleting 
the wake-up ;  the voice wake-up algorithm (2) by 
the acoustic feature extraction ( 4 ), Wake-term 
detection (5), Wake word confirmation (6), to bui ld 
a network wake-word detection (7) ,  tra ined 
acoustic model (8), and bu i ld a network wake­
word confirmation (9) to ach ieve the specific 
process is as fol lows: first, the acoustic feature 
extraction ( 4 ): ( 1 )  obtain a voice signal input 
through the voice input, extract d istinguishing 
nature, and is based on the human auditory 
characteristics of the extracted features, usual ly 
used in selecting the speech recogn ition MFCC 
(Mel-Frequency Cepstrum Coefficient, Mayer 
Frequency Cepstral Coefficients) feature as the 
acoustic characteristics; the second step, wake­
word test (5): the extracted acoustic features 
obtained, preclude the use of trained acoustic 
model (8) in the wake of the word detecting 
network (7) to calcu late the acoustic score, If the 
acoustic score the best path contains a wake-up 
word to be detected , it is determ ined that the word 
has been detected wake, the third step, otherwise 
return to the first step in re-extracted acoustic 
features (4); the third step,  wake word Confirm (6) :  
the extracted acoustic features obtained using the 
acoustic model tra in ing (8) in the wake of the word 
confirm confirmation wake word on the network 
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?�Fo�� �1ts{]�*18%bt:l!¥Ll1¥1i1tl* c 1 4) : s 
tY11l* c 1 3) , Jt1f)Rs*�)¥□stY1:t!t�r}J�� .  )R 
s��±��*���� s��ffl , *�*��� 
*fJHl* c 1 0) , :ttsr;JJ��±��tfY5(*fJHl* 
C 1 O)bt t±:1 tt?F& tlFo , :t!=r�tt ?Fs r}J�� : 1¥1i1tl 

* c 1 4) , Jtlf 11< !t\ 1'¥1i1 �� h s{] 1'¥1ilf� � , x-t :ts ?� 
tl*:'t)JJG B{]�* �1118 .l!Hltff 1¥1i1 o 

2.�w���*1 m��msm ��oo*�' ��fil 
i=Er: ?Jr�F1"1=t1� C 8) B{]iJI I f]dt19M$'5t, '5tJJiJ 
19s.F1"1=tl�5f□J�UH1� C ep Garbage;J;Jt� )  ; 
s. F "I=tl � *ttH� fJE s{] i-a s iJrniJ � s{] F "I=tl � iJI I 
fff,1i'tt, mllR�1AsW , liJJtf�rMLE (Maximum 
Likel ihood Est imation , :il::k1�?!.t{iiit ) 5f□MPE 
(Min imum Phone Error, :il1J\s•tii� )  IX7t tHJII 
fff,lt JJ!Ll r1i¥Ll : Garbage;J;Jt�ffl-f-P)1y5(�iP��iiAJz 
�r s{]x�i-as, 11m l□iJ1 1 t*s•1t� i=gJ;J;f s{] �ti 
w ,  �tttt•�s•m�z � �ffl� tt,  ��s• 
7t1920� ,  11mm�s•x1m s{],rJr �iJ r lfff,�tire�if 
Jm*, *ffl MLEllJJ!Ll iJl l fff,x1$ B{]Garbage;J;Jt� ,  1£ 
1i¥Ll20�Garbage;J;Jt� o 

3.�w���*1 m��msm ��oo*�' ��fil 
ftT: ?Jr�P��iiAJt}JJl� iXXlMt C 7) 6{] �JYi'i*ffl :il1jfAi 
*��tt-� t±:1 ,  m�:i1��*�� �tt•0� 
�= F = Srgmaxr(W)P(A I F) 2 CN � �X1�*},A$tu 
Ai-as � ttllR s{] F1 "I=t�{iE rPJ;,  W1�*1i7t:il::k s{] 
:ii 1,it iAJ ff �Ll : �1tf: tl!t $ P (XI ff) 19 F1 "I= tl � 1i 7t , 
�ttiJi l fff,�fB{]F1"1=tl� C 8)it.1i¥Ll : 5t��tl!t$P 
(W) 19i-a g 11 � 1i7t,  ep 19 x1 � 1=gJ s{] F1 "I=tl � ?Jr 11□ 
s{]PenaltyP(X)19�tl!t$ , 3F"I=tl�5f□ P��iiAJ�1Jll� 
iXX1 MHJfl 5E r *Fo ep � 5E {1L 

4.�w���*1 m��msm ��oo*�' ��fil 
ftT: ?JT�P��iiAJ11JflV\iXXlMt ( 9)� JJili� :  a. ��� t±:1  
��M�M��s•-� · #fil)Rm� ��* 
( ScOrephmel ,  SCOreph_2A- , Scoreph o neN) , 

� �  N 79P��iiAJ � ,e, B{]s•�� . Scorephonel ,  
Scorephone2 , . . .  , Scoreph o neN '5tJJLl* ?Fi�P��i 
� �m�s• ��M��*' � � r�*?Fs• � 
N �s • s{] tiiR : b. ftffl 5¥□ p� �i iAJ �1JJ1� 1=gJ 1¥ s{] t� 
fil,  ��fflfilZ �F1"1=�7t, #ff���-� 
(Scoreframel ,  Scoreframe2, . . .  , ScoreframeM) , 
� � M19i�iiJt�{iLe, B{] St-lt,  lJ,�019.{iI;  c. it• 
���M�m�s• ��V\�7t, tt•1s��r =  
A imd CMphomi = [Scorephonei - [ Scoreframek)/ 
(Kiend - Ktstorr) k=Kistan � � Kistart5f□Kimd'5tJJiJ 
19�i�s· B{]Jm�tat f§J5¥Dfa:W:at f§J ; CMphonei* 
?F� i�s· B{]11Jf!V\ 1i7t, r tiphonei*?F� i�s 
•, Scorephonei�DLTiiJ ?Jr?F�i�Phones{]t���1i 
)t,  Scoreframek*?F11ffl P��iiAJ11Jf!V\ixxJMa���1i 
¥U s{] � k �0 s{] 1i *;  d .  it• 1i ¥!Ji� p� �i iAJ s{] :i1 f111Jfl 
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(9), to g ive final confirmation score; determ in ing 
whether the detected wake-up word for real wake­
up word, wi l l  the wake-up word final score and a 
threshold set in advance, if the final score is 
greater than equal to the threshold, it is 
considered that the wake-up word is a real wake­
up word, voice wake-up success, and outputs the 
result to wake Execution (3), thereby completing 
the voice wake-up; if a final confirmation score 
less than the threshold, it is considered that the 
wake-up word for word a false wake, the first step 
back to re-acoustic feature extraction ( 4 ); wakeup 
word custom module ( 1 1 ) ,  receiving user Wake­
term input and output operating system module 
( 1 0) in the requ ired modules wake voice acoustic 
model (8) and wake-up word detection network 
(7) ;  camera module ( 1 2) ,  having a camera system 
module, the receiver operating system modu les 
( 1 0) of camera commands and sends the dig ital 
signal after the camera image to the memory 
module ( 1 4) ; audio module ( 1 3) ,  having a record 
col lection and audio broadcast function, voice 
record ing main ly audio data col lection 
environment, and transfer to the operating system 
module ( 1 0) , the main function after receiving 
broadcast system module ( 1 0) to alert feedback, 
broadcast beep function; a storage module ( 1 4) ,  a 
permanent storage capacity of the storage 
medium,  the dig ital image information generated 
by the camera module for storage. 

2 according to cla im 1 , wherein the speech start 
camera system ,  characterized in that: said 
acoustic model (8) of the train ing is d ivided into 
two portions, respectively, acoustic models and 
phoneme model waste ( ie Garbage model) ;  
phoneme acoustic models using the trad itional 
speech recognition acoustic model tra in ing 
method, select a database, use-based MLE 
(Maximum Likel ihood Est imation, maximum 
l ikel ihood est imation) and MPE (M in imum Phone 
Error, the smal lest phoneme error) D ivision of By 
train ing criteria obtained; Garbage model except 
for absorbing the same wake-up word database­
independent voice, using and train ing the 
phoneme models, by calculating each of the 
s im i larity between the phoneme models, each 
phoneme is d ivided into 20 classes, each class 
using All the train ing data corresponding 
phonemes integrate using MLE tra in ing guidel ines 
Garbage corresponding model ,  it w i l l  have 20 
categories Garbage models. 
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vAi?t, it�7JAizDr?Jr�: I N  CAw,f=T7 Z 5. tlz 
w���*1m��msm��oo*�' ��fila 
r= J1Jr��1t*�JHl* c 1 0) � s{]i-asPffi:�itl*�� 
ttiBtlit1nWii�tt¥LlWindows� L inux� Android� 
1OS* �Jtf -§'  o 
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3 speech according to claim 1 ,  wherein the 
camera system is started , characterized in that: 
said wakeup word detection network (7) is real ized 
using the optimal route ca lcu lated score, the score 
is calcu lated optimal  path is : F = Srgmaxr (W) P 
( IF )  2 CN wherein X represents acoustic features 
extracted from the input speech vector, W 
maximum score representative of the optimal  word 
sequence; cond itional probabi l ity P (XI ff) for the 
acoustic model score, by trained acoustic models 
(8) is calcu lated; the prior probabil ity P (W) is the 
language model score, that is , d ifferent acoustic 
models appl ied PenaltyP (X) for the whole 
probabi l ity, when Wake-word acoustic model and 
final ized after detecting network is constant. 

4 according to claim 1 , wherein the voice start 
camera system ,  wherein :  the wake-up word Verify 
that the network (9) imp lementation is : . A wake wi l l  
be checked to decode words phoneme-level ,  and 
record all scores (Sc0rephmel ,  SCOreph_2 -, 
Scoreph. neN) ,  where N is the total number of 
wake-up word phoneme, Scorephonel ,  
Scorephone2 , . . .  , Scoreph. neN words denote the 
wake of all the phonemes are decod ing score, 
where the subscript represents N phonemes 
phonemes identification ; .  b detected using the 
same words and wake-up feature to g ive the 
corresponding acoustic score, and frame-accurate 
level (Scoreframel ,  Scoreframe2, . . .  , 
ScoreframeM), where M is the total t ime for the 
sentence length feature, in frame un its; c 
calcu lated wake-word recogn ition score for each 
phoneme, calculated as fol lows: imd CMphomi = 
[Scorephonei - [Scoreframek. ) I (Kiend - Ktstorr) k 
= Kistan where Kistart and Kimd are the i-th 
phoneme start t ime and end t ime; CMphonei 
represents the i-th phoneme recogn ition score, the 
subscript phonei represents the i-th phoneme, 
Scorephonei as above Phone shown decod ing the 
i-th score, Scoreframek confirm that the use of the 
word wake scoring the first k network decoded 
frame; d calcu lated to obtain the final confirmation 
of the wake-up word score, calculated as fol lows: . 
INC w, / = T7 Z 5. Voice of claim 1 ,  wherein the 
camera system to start, characterized in that: the 
operating system module ( 1 0) in the wake of the 
speech module can be ported to be ported to 
Windows, L inux, Android ,  1OS platform . 
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Description :  
Patent Order MT 

CN -;f�it'rs !a i}J113 mt�fJE :fi*@i±i [0001 ] *btS}j CN a voice-activated camera system TECHN ICAL 
¥� R -f� i-a s !a i}J 113 ?� * fJE , PJ lJ-ffl r1rlH13 ?� r}J F IELD 
�� s{]ffl ft� �-1-r rfb@i ±i o 

��:fi* [0002] �lfffl ft� �-1-r rfb·l1b!B{]bt� , 
�t�iQ,15113 ?�r;JJ�� s{]W:�1tffl�*�tm� , A 1nx1 
� OO �A tt��*��*�� .  ffis��A��� 
* ���. �msm�a*mm � m •� �-1-r rfb 
� .  ���M � �ms*����r rfb���** 
bt� s{]�%' o 

bt S}j  l7'J � [0003] *btS}j :fi*t�{J( iJ:iJ � :  tt1�-;f�i-a 
sJa��oo*�' �m7���m�, ti��Ja � 
��**���� . ��������00���� 
�. A���OO-�A tt�, !a �� OO ���. � 
����� o �� �-®ffis!a �:fi*, ��ffl� 
�ms� P � ,  �m�•�· • Ams��--� 
� � .  *bt sJ=j PJ lJ-�fflfflP m*fil����� . A 
m���A tt�m� �m����. tt�tt tt� 
5.1IL 

[0004] *bt S}j ��M lJ-r:fi*���JJifi s{] : -;f�i-a 
s !a i}J 113 ?� * fJE , iQ, tr5 : �11' * fJE t:l * 1 o,  Pffi: �i i,Aj 
�r'1Utl*1 1 , 113 ?�tl*1 2, stY1tl*1 35f□1¥1i1tl* 
1 4  : � �  = [0005] �1t*fJE1l*1 o ��ffi-asPffi: 
Mffi*: m�ms�Mffi*iQ,Mms•A1 , ms 
Pffi: �i -�!25¥□ Pffi: �i tA ff 3 ; i-a s Pffi: �i -�!2 � llR i-a s 
•A 1 s{]i-as18% ,  filffi-asPffi:�i�:EJ. Fo ,  ��ta* 
• ffi��M�ff3,  M®���M�� ; m�ms 
�M-�2�MF��filmllR 4, �M��m5, � 
�i i,Aj 11J§V\6, tiJ JIPffi:�i ir1]�1Jll� [xx] ti 7 ,  iJI I i*F �tl� 
85¥□ tiJ JI Pffi: �i i,Aj 11Jfl V\ [xx] f4t 9 * � JJifi , A 1* � JJifi Mt¥�□ 
r :  [0006] ffi-:W, F�t�{iHlllR4 : �Mi-as• 
A 1 �JlRi-as18%.A, ttllRA� l2S> 5His{] , :# H 
��rA���� ttmllR��fil ,  ���llRmsm 
JJiJ � ffl JU s{]MFCC (Mel-Frequency Cepstrum 
Coefficient , �$#;Y1$1ihl* � )  t�{iE1f�F�t� 
{iE ; [0007] ffi=:W, Pffi:�iir1]�1Jl1�5 :  ��ttllR1i¥iJ B{] 
F�t�{iE ,  *ffl iJl lf*B{]F�tl�81=EPffi:�ii,AJ �1Jll� [xx] 
�7�tt•F��*' �*F��*������ 
iQ,15��m ��M� , ��� 8 � ffi �M� , filA 
ffi - :W�� . �� � �m-:WmffifilffmllRF�� 
1iE4 ; [0008] ffi - :W , Pffi:�iiAJ11Jf!V\6 : ��ttllR1i¥iJ 
s{] F �t�1iE , *ffl iJ1 1  t* s{] F �11� 81=E Pffi: �i iAJ 11Jf!V\ 
fxXJ�9�filff�M��V\, �����V\�*; � 
&r -i,�� ffi s{] Pffi: �i iAJ � � � � � s{] Pffi: �i iAJ , ep �� -i,� Pffi: 
�iiAJ s{]�f111Jf!V\1i*l□tm5tW:� s{] n �� . �□*�fi 
11Jf!V\ 1i*Ar�r n �� . IJ!UV\�i�Pffi:�iiAJ��� s{] 
�M� , ffis�M��. ��*• ffi��M�ff 
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[0001 ] The present invention relates to a voice­
activated camera system that can be used in 
consumer electron ics products contain ing the 
camera function. 

[0002] With the rapid development of consumer 
electronics products, a variety of devices 
contain ing camera more frequently, people taking 
pictures of the increasingly h igh requirements of 
humanity, as the most basic human voice way, the 
appl ication of speech recogn ition technology to 
consumer electron ics products, through natural 
speech to control functions such products is the 
future trend of development. 

D isclosure 

[0003] The present technology to solve the 
problem : to provide a voice activated camera 
system , to overcome the existing push-button, 
bringing a touch start-up mode is not conven ient, 
the operation mode is l im ited and insufficient 
camera j itter, S imple operation more humane, start 
taking pictures is not l im ited , Stabi l ize advantages. 
Some of the existing voice-activated technology is 
the use of voice characteristics such as wh istles, 
the rate of false start out, enter a single voice 
command and other defects, the present invention 
can enter the command word custom ized 
accord ing to user needs, more user-friendly 
human-computer exchange of h igher accuracy of 
the start of stronger anti-interference. 

[0004] The present invention is ach ieved by the 
fol lowing techn ical solutions: one voice activated 
camera system ,  com pris ing :  an operating system 
module 1 0, a wake-up word custom ization module 
1 1 ,  a camera module 1 2 , an audio module 1 3  and 
the memory module 1 4; wherein :  

[0005] The operating system module 1 0  runs wake 
voice module; the voice wake-up module includes 
voice input 1 , 2 and wake voice wake algorithm 
execution 3;  voice wake Algorithm 2 Get 1 voice 
input voice signals for voice wake-up post­
treatment, The resu lts are output to the wake-up 
implementation of three, thus completing the 
wakeup operations; the voice wake-up acoustic 
feature extraction algorithm 2 by 4, 5 wake-word 
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3, M®��ms �M�� ; �*�����*� 
r n �� , IJ!Ll � 19 i� Pffi: �i 1}1J 19 m 1� s{] Pffi: �i iAJ , _m 1Jr @I 
¥Ll�-:W _m#Jrjjiff F1"¥=t�1iHJVlR4 : [0009] Pffi:�i 
irl] 5E r'1Ll tl* 1 1  , i-frsPffi:�itl* s{] '8f Wl't�tl*tf Y5( 
m P $tu A s{] Pffi: �i iAJ , $tu t±:1 �ft* fJE 11 * 1 o � i-a s Pffi: 
Mffi*mm �F1"¥=ffi�a��M��m ��1 ; 4 
C N [001 0] tS mHl* 1 2 , JtlHs mu;JJ �� s{] * fJE tl 
*·  tfY5(�ff*fJttl*1 0B{]1s mU�4'. Jfft tS ?�Fo 
�� �fts{]�*f8%bt:l!¥Ll1¥fi1tl*1 4 : [001 1 ]  s 
tY11l*1 3 , Jt1f)Rs*�)¥□stY11!1�r}J�� .  )Rsr;JJ 
�±��*���� s�� w .  *�*���*� 
tl*1 0 , t!sr}J��±��tfY5(*fJEtl*1 0btt±:\1i?F 
&tlFo , 1!1�11 ?Fsr;JJ�� :  [001 2] 1¥fi1tl*1 4 , 
A���1¥��h �1'¥�*� • �� OOffi*��� 
�*�fjf§ ,�,Jtt ff1¥fi{r o 

[001 3] ,rJrJ£F5"¥=tl�BB{]iJl l f**19M$*, *JJU7'9 
s•F1"¥=tl�l□J�:*-Hl� c ep Garbage tl� )  : s 
• F "¥=tl � *ffl ft fJE s{] i-a s iJrniJ � s{] F "¥=tl � iJI I f* 
1i'tt , mllR�1A5W, lLlffl�r MLE (Maximum 
Likel ihood Est imation , �::kf�?!.tfiiit ) l□ MPE 
(M in imum Phone Error, � 1J\s•tii� )  IX*·riiJI I 
f*ll1J!Ll r1i¥Ll : Garbage;J;Jt�ffl-f-P)1y5(�iPffi:�iiAJz 
�r s{]x�i-as, ftffl l□iJ1 1 t*s•1t� �1¥ s{]�1i 
w ,  �tttt•�s•m�z � �ffl� tt.  ��s• 
*1920 �. ftffl ��s•x-t$ s{],rJr�iJ 1 1t*�1ire�if 
Jm*, *ffl MLElllJ!Ll iJl l f*x1$ B{]Garbage;J;Jt� ,  f]! 
1i¥Ll20�Garbage;J;Jt� o 

[001 4] ,r)Tj£Pffi:�iir1]�1Jll� �f45'7 B{]�JYi'i*ffl �fjfAi* 
��tt-� t±:1 .  mJ£���*�� � tt-0A� = 
[001 51  W = arg iI!II W) W [001 6] � �Xf�*J,A$tuA 
i-as � ttllR s{] F1 "¥=t�tiE rPJ;,  wf�*1i*�* s{] � 
fjtirl]Ff�lj ; � ftf:tl!t$P(XIW)7'9F1"¥=tl�1i*, � 
MiJI I f*�t s{] F1 "¥=tl� Bit •1i ¥Ll : 5t��tl!t$ P (W) 19 
i-a g 1t�1i*, ep 19x1� � s{]F1"¥=1Jt�,rk1Jo s{] 
PenaltyP(X)7'9�tl!t$ , 3F1"¥=tl�l□ Pffi:�iiAJ�1Jll� 
� MHJfl 5E r *Fo ep �;E fl 0 

[001 11 ,rJrJ£Pffi:�iiAJ11Jfl��Mrn�JYi'i� = [001 a1 a . �� 
� t±:l ��M�M��s•-� · Jtfil)Rm� ��* 

( Sc0rephmel ,  Scoreph0ne2, . . .  , Scoreph o 
neN) , � �  N 79Pffi:�iirl] � ,B, B{]s·�� . 
Scorephonel ,  Scorephone2, . . .  , Scoreph o neN * 
�* ?F��M� �m�s• ��M��*· � � r  
1i*?Fs•s{]N�s• s{]1iiR : [001 91 b . ftffll□ Pffi: 
M��m �w ��fil .  ��fflEZ �F1"¥=�*· Jtff 
11Jfl¥Ll�0-tl (Scoreframel ,  Scoreframe2, . . .  , 
Sc0reframeM) , � � M7'9i�t:iJt�1iLe, B{] Si*,  lJ, �,m 
19.fir;  [0020] c. it.1i¥Ll Pffi:�iiAJ��s•s{]:PJfl� 
1i*,  it.1iA�Dr :  A iend [002 1 ]  CMphonei = 
(Scoreplwnej - Scorefmmek) / (Kiend [0022] � �  
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detection, Wake words confirm 6, construct wake 
word detection network 7,  8 ,  and bui ld the acoustic 
model tra in ing wake word Verify that the network 9 
to ach ieve the specific process is as fol lows: 

[0006] a first step, the acoustic feature extraction 
4: 1 to obtain a voice through the voice input 
signal is input, extracts d ist inguishing nature, and 
is based on the human aud itory characteristics 
extracted features, usual ly Select speech 
recognition used in MFCC (Mel-Frequency 
Cepstrum Coefficient, Mel Frequency Cepstral)  
feature as the acoustic characteristics; 

[0007] The second step, wake word detection 5: 
The extracted acoustic features obtained using 
acoustic train ing Model 8 in  the wake of the word 
detecting network on 7 acoustic score is 
calcu lated, if the acoustic score optimal path 
contains a wake-up word to be detected , it is 
determ ined that the word has been detected wake, 
the third step, otherwise return to the first step in 
re extracting acoustic features 4;  

[0008] The third step, wake word confirm 6: extract 
acoustic features obtained using the acoustic 
model tra in ing of 8 on the network in the wake of 
the word confirm confirm 9 .  Wake word to g ive 
final confirmation score; determ in ing the subject 
the wake-up word whether real wake-up word , wi l l  
the wake-up word final score with a preset 
threshold, if the final confirmation of the score than 
or equal to the threshold, it is considered that the 
wake-up word is a real wake-up word , voice wake­
up is successful ,  Resu lts output to wake execution 
3, thus completing the voice wake-up operation; if 
final score is less than the threshold, that the 
wake-up word for word a false wake, the first step 
back to re-acoustic feature extraction 4;  

[0009] wake custom ized word module 1 1 ,  resource 
generation module voice module receives wake 
wake term user input, output operating system 
module 1 0  Wake voice acoustic model requ ired 
modu les 8 and wake-word detecting network 7;  4 
CN 

[001 0 ]  camera module 1 2, with pictures system 
module function, the receiver operating system 
modu les photographing instruction 1 0, and 
transm its the image photographed in the d ig ital 
signal after the storage module 1 4; 

[001 1 ]  audio module 1 3, with the acqu isit ion and 
record ing audio broadcast function, the main 
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Kistot,fDKimd'5tJJUT'J�i�s� B{]Jm�tat f§J,fDfa:W:at 
i'sJ :  [0023] CMphonei*JF�i�s� B{]:PJfliA1i7t, 
r:tiphonei*JF�i�s� , Scorephonei�o__t TiiJ?fr 
JF� i�Phones{]t���1i7t, Scoreframek*JF11ffl 
Pffi: �i 1}1HJfliA fxXJ ti t���1i JU s,g � k�0 s,g 1i7t; [00241 
d .tt•����M� ����iA�7t, tt•�A� 
r?!rJF :  1 N .  [0025] CMword=-YjCMphonm iv j= i  
[0026] ,rJrJ£�1t*tJH1* �  s{]i-asPffi:�i:tl*��tiii 
�ttJUii�ttJUWindows, L inux, 2 CN 
Android, 10S*tJPf 'a' o 

[0027] *btSJl�JJili�tz:*;t§ b� B{]1Jt,8ftr: [0028] 
( 1 ) * i5t S}j im U: ffl ? t� fE B{J i-e'r s Pffi: �i irl] 11' T'J tEI! i5t 
ffi ,  ep1t'Aka�* s,g:ff�r , mx rmffl?lUfflxX-¥ 
�� . �imttffis�������M��. filffr 
�ivx.1i�1t 0 

[0029] (2)*bts,}jw*s{]1fr{1i'Ak , 11ffl**tJEFoPJim 
M*�5E �ffis�M�*m ms� M��. xm• 
�ffi�s�ffl�, � �imtt��m��fil , ��m 
JIU Pffi: �i * PJ lJ_ :it JU 90% lJ_ __t 0 

[0030] (3)*btS}j �JJili , JJ¼*{� , {����tt�{]! , Jl 
� 11-ut s,g ttr mm 11r 11i 0 

[0031 1 (4)*bts,}j � s{]i-asPffi:�ir;JJ��:l:)Jimtttx1tt:•�* 
�JJili , :# H•�tPJ lJ-1��1]!s{]ii� ttJU 
Windows, L inux, Android , 10S �*tnf 'a' o 

Jl1*�Mff�A [0036] �□ � 1 ?Jr7F , *bts,}j s{]i-asm 
i}J tS ?� * tJE 1�H§ : �{t * tJE tl* 1 0, Pffi: �i i,Aj 5E r'1U ti 
* 1 1 ,  1s ?�tl*1 2, stY111*1 3l□1¥{i1tl*1 4, 
�11: *tJttl*1 o � � ffi-asPffi:�itl* o 

[0037] �□ �2?!rJF ,  i-asPffi:�itl*1�H§i-as$tuA 1 ,  
i-a s Pffi: �i -�!2,f□ Pffi: �i tA ff 3 0 i-a s Pffi: �i -�!2 � JJi'i 
���F��film�4, �M��m5, �M��iA 
6, t2JJIPffi:�ii,AJ�1Jll� fxXJti 7 , iJl l f*F�tl�8,f□:tiJJ! 
Pffi: �i i,Aj :PJfl iA [xx] ti 9 3'E JJ¼ , Jl {* � JJi'i Mt¥ 'Ak : [ 0038] 
(1 )iJl l f*F�tl�8 :  F�tl� B{]iJl l f*7tjgpij$)t, 
'5tJJUT'Js�F�tl�l□J�UHJt � C ep Garbage:tl 
� )  o s �  F �:tt�*ffl 1tfJE s{]i-asiJrnu � s{] F �:ti 
�iJ 1 1t*��t,  m�ir� s{]j1iJiw , -fUffl�r 
MLE(Maximum Likel ihood Est imation , �::k1�P!.t1ii 
it)lDMPE(Min imum Phone Error, �1J\s�ti 
i� ) IX 7t·riiJI I f*lllJ!Ll r s{];fiJLl o Garbage:tl�ffl r 
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function is to col lect environmental record audio 
data, and transferred to the operating system 
module 1 0, the main function is to receive 
broadcast system to alert the feedback module 1 0 , 
the broadcast beep funct ion; 

[001 2] The storage module 1 4, with a permanent 
storage capacity of the storage medium , for 
photographing module generated storing the 
dig ital image information. 

[001 3] The acoustic model tra in ing 8 is d ivided into 
two parts, namely phoneme acoustic model and 
scrap models ( ie Garbage model) ;  phoneme 
acoustic models using the traditional speech 
recognition acoustic model tra in ing method , select 
the database, use based on the fol lowing MLE 
(Maximum Likel ihood Est imation, maximum 
l ikel ihood est imation) and MPE (Min imum Phone 
Error, the smal lest phoneme error) d iscrim inative 
train ing guidel ines are; Garbage model­
independent voice except for absorbing wake of 
the word, the use and tra in ing of phoneme models 
The same database, each phoneme model by 
calcu lating the s im i larity between , each phoneme 
is d ivided into 20 categories, each category using 
the corresponding phoneme integrate a l l  tra in ing 
data, using the MLE criteria Garbage 
corresponding tra in ing model ,  it wi l l  have 20 
categories Garbage Model .  

[001 4] wake up the word detection networks 7 
uses the best path score is calcu lated , the formula 
for calculating the optimal score path is : [001 51  W 
= arg i grade IW) W [001 6] wherein X represents 
extracted from the input speech acoustic feature 
vector, W on behalf of the score's largest optimal 
word sequence; cond itional probabi l ity P (XIW) for 
the acoustic model score 8 by trained acoustic 
model is calcu lated; the prior probabil ity P (W) is 
the language score model, is d ifferent acoustic 
models appl ied PenaltyP (X) for the whole 
probabi l ity, when the word acoustic model and 
wake final ized after detecting network is constant. 

[001 7] 9 Wake words the acknowledgment 
network implementations are: . [001 8] a detection 
of the wake-up word decoding to phoneme level ,  
and record a l l  scores (ScOrephmel ,  
Scoreph0ne2 , . . .  , Scoreph .neN) ,  where N is the 
total number of wake-up word phoneme, 
Scorephonel ,  Scorephone2, . . .  , Scoreph .  neN 
words denote the wake of al l the phonemes are 
decod ing score, where the subscript represents N 
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