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Publication country: CHINA

Publication type: UNEXAMINED APPLIC. OPEN TO PUBLIC INSPECTION

Publication date: 20161109

Application number: CN201610462976

Application date: 20160623

Priority: CN20161046297620160623CN20161462976;

Assignee: ??2?77?7  SHANGHAI JIAO TONG UNIV ;

Assignee®¥: UNIV SHANGHAI JJAOTONG ;

inventor: KON LN NN LS

Inventorsi¥: CHANG XUANKAI : YU KAl ; QIAN YANMIN ; CHEN ZHEHUAI ; ZHUANG
YIMENG ;

International class®: G10L15/02; G10L15/06; G10L15/22;

Cooperative Patent class: G10L15/02 ; G10L15/063 ; G10L15/22 ; G10L2015/025 ; G10L2015/0631 ;
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Family members: LNA06038058 A

Title: CUSTOMIZABLE VOICE WAKE-UP METHOD AND SYSTEM
?°?

Title: nJRE TR S TR R

Abstract:

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 similar 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 probability
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 application
system are relatively little consumed.

Abstract:

—Fi o] S8 IAE SR 5 )L R Y, i EE T K A customizable voice wake methods and systems,
L2 R 28 RN I 7 7 A AR HE &5 B 00 & & 4= by using short-term memory network and connection
B A TR AT N 2R, SRR ZRSS AR 4T time series classification model for the modeling of
TR JELE 4 FR [ Lattice I 4 45Ky - 92 5 HI el phoneme information voice messages and training

file///C:/pdf/INO48471090US04/MTCN106098059.htm 1/16
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Claims:

1 — Ml g RIS BE 7%, HARFEE T, AELL FBER:
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e ARAAR mTRE 5 2K ¥ SR AR 9 A A -
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P(T\H)P(H)

Patent Order MT

model, training model is used to test and build on a
Lattice network structure search and customized
wake the most similar word of possible phoneme
sequences as a judge. By CTC model outputs of the
invention a posteriori probability 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 small.

1. a customizable voice
awakens, which is
characterized, comprising the
following steps:

Step 1) use short-term memory
network and connection time
series classification model for
the modeling of phoneme
information voice messages;,

Steps 2) on model for training:
will prior collection 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 will
features data as entered, will
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

Hine = avgmax P{H T = argmax
" R H

e P AEBRSETAT, T= {t b, GO SES, (30RTH A

b BT SITAL T CTC & 3 MM eh M P i B A5 e 7 S Dy
P(TILL) P (L TIP(T)=PHpnad TIP(T), Hi: Ly mCTCH &

memory network and
connection timing classification
model:

P

+ 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 of
all model units, that phoneme
posterior probabilities that may

Mk EE Y oceur;

WIBTEEE P8, B E T 5 Hmax AT SN Lyt A d i

P(H) e 8P aIH, H ={Njj1.Ngenjz ,n(_i+m-‘1)jm}[wZ

N TR R, RSB AT BT = {hy N, P

B i N

Hs e Nk

file:///C:/pdf/N048471090US04/MTCN106098059.htm

i {Z@I’ﬁﬁ%f ’ ﬂijjiﬂiattice

)
(08

Step 4) wake the word search:
Lattice network structure
generated by searches and
customized wake the most
similar word of possible

2/16
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B RIFHIPREA & NG MRk, B

phoneme sequences as a
judge.

2. According to claim 1 can be
customized voice-wake method,
which is characterized, the
closest possible phoneme
sequences described h pgx , DY
determining the probability in a
sequence of phonemes in
speech, the higher the
probability of occurrence and
more and wake the word
phoneme sequences more
similar sequences may be wake
the word manner, in particular:

IIMAGE]

- P (1) is the target phoneme
sequence T.T={t4 , t7, 0@,
t 4 } the observed probability, t;t
| in phonemes, | 1~n;

T target phoneme sequences in
the CTC phoneme lattice
structure probabilities of all
sequences of phonemes are:

P(T| L) ?P (Ll TIP(T)@P (Hasal
T) p (1), of which: | ; all
phoneme sequences in the
CTC phoneme lattice structure,
possible phoneme sequences h
Mayx IS Known thatt iy, , the

highest probability;

P {h) for phonemes sequence
HH={ny Ninp. € @ € Ny
m-1) JM } Of observation
probability, n ;for lattice
network grid structure in the
subsection | bar subsection |
column of phonemes,
phonemes sequence h aiso can
sadforH=(h 4. hs, @ & @, H
m tWhere: h i = N ¢ k1) JK

P {h) through unigram
assumptions, cumuliative
phoneme sequences, each
phoneme posterior probabilities
obtained, in particular to:

3/16
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P (T/H) for the target phoneme
sequence similarity between the
t and h phoneme sequences,

The target phoneme sequences
and hypothetical sequence of
product of the probabilities of
each edit operation as an
indicator of the phoneme
sequence similarity, MED (T,H)
representing the target
phoneme sequences t and h
phoneme sequences of a
minimum number of edits, p (op
| | R=T,E=H) represents the
phoneme sequences reference
r to t guess phoneme
sequences e h, seriese and r |
between editing operation op |

probability.

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 probability, that p
(Insert (e )), and p (delete (r |))
andp (r /e ) directly by prior
knowledge obtained, r |And e

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
application scenario complexity
and quantity ceiling set by first,
and then under this limit
specifies the network structure;

1.2) memory to initialize the
length: using initialization
parameters or model of
transferring method initialize.

4/16
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5. According to claim 4
customizable voice awakens,
which is characterized, the
length of initialization of
memory, using Ccross entropy
criterion when training the
length of a standard acoustic
memory and initialized 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 Filter LFAT
acoustic characteristics of the
Bank;

2.2) model is accomplished
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 directly
compute the posterior
probability 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
probability, dang subsequently
inspection below preset value
Shi judge the frame for a
pointed peak, will word in the all

file///C:/pdf/INO48471090US04/MTCN106098059.htm 5/16
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pointed peak Hou, will time
Shang continuous of pointed
peak merged for a pointed
peak, for each pointed peak,
select out this a frame Shang
Hou inspection probability over
preset value of sound are
renowned for their composition
lattice network structure in the
of a column; in structure out all
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 similar
sequences of phonemes;

4.3) calculation found observing
the product of the probability
and the degree of similarity 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 similar

6/16
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Description:

TS 0 R
HORUR

AEIN SR — R SN LA B P SRR, AR R — R T KT
LAV

(LSTM)FIRESZIN 773 KA (CTC) I 7 € i 1 & Ml I i J2 R ER
R CIZN

PR, MEEESHARNARE, AEE &SNS IS BEARBUR MY
WEFE) RTEM S . 15 S MR A IR SR A P — N E A, Ry
MHTE S m AR girh. — A0 EHI 15 & el (Voice Wake-up) R4t
AT 55 2 N —BUELEIE &R B 30 T RE v — L8 50 HR 7E My 4 i (M0 12
1) o T A2 ) RTRE P A B I R S G RS AR S e T FH P 45 A i3], A
10 SEBRG 75 12 2SR Y B m) (e 8 5 e gl o A, JEmD e il e 4
RS eI liin A6, Ml E e, LikE S AR, 15 Sk S
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PR, mRACOH R ER KGR . Rk, MefREE AR P 1 xR
MR ER . SIEGNI SOALS SCR LR, 15 BEE N —Ffont 5 & 10 9
B, A8 S (S ERC— R TSR S I M DL B 4% R AR
HRAZ B BRI A . AT 2R e E (g5t A . Wis A0 &
45, AR — B A WONE S KRGS IR A EAE. £ 2R
B G AR B S ) A ASI ) BB, WA TR R R KRR Y
J7i%s VA SSETIRIE S 7 i

PN 7F
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— ] g HIE S 5k 22 RS, MR CTCRE Rt Jm 56 M54 L AR RT
HEAT R XK, T SERE A A B AS BRI AR . AR — Jy i m] A
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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 all possible speech
recognition results and
probabilities.

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 automatically 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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does not rely on the user to
specify words, which do not
need to modify the model to
easily change the user wake up
Word. In contrast, non-
customizable wake wake
technology specified words
related to wake the word fixed
wake cannot easily change the
word. Yoice awakens and
closely related to the continuous
speech recognition, voice wake
on LAN technology does not
require complete voice
sentences all identified, but only
concerned with user-specified
key information. Therefore, the
wake on LAN technology
reduces the reguirements for
recognition system. Compared
with the conventional text mode
documents, voice data as a
form of coding of sound makes
voice messages became more
difficuit to direct a computer to
retrieve and extract data
information form. In addition
various potential factors {such
as background noise, the
speaker's accent), and develop
an effective voice towake up
systems become more complex
and difficult. Main voice of wake
on LAN technology, including an
early method of dynamic time
warping, now based on hidden
Markov model methods, as well
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
insufficient, presents a
customizable voice wake
method and system using CTC
model outputs a posteriori
sparse efficient search features
to complete technology to wake
the word confidence measure.
The invention can obtain a
higher wake performance
{precision and recall), high
accuracy and low false alarm
wake up, on the application of
the system of consumption of
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P(T/H) N s R A TR & 54 H 2 (B A SR, computing resources is
relatively smali. the invention is
MEINT H) realized through the following

- technology: the invention
f‘“ 3 Ef f :::::: H E«‘-’{\ Y lf S E }" R }f i relates to a customizable voice

‘ wake method, comprising the
foliowing steps: step 1) use
short-term memory network and
R connection time series
3 Mi H V\Jm classification modei for the
ﬂ][ Rjﬂ—ﬁx%\] o s modelang of phoneme
N information yoice messages,
steps 2) on model for training:
will prior collection and mark
good of audio data first to after
traditional of signal processing
method do pretreatment and
extraction can for modei training
of acoustic features, mode! will
features data as entered, will
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; step 3) training model to
test: to test voice doing the
same preprocessing and

H b 205 SRR B 912 G B R R0
1A EHEHLL f iR AR, MED(T H)# 5 B

BERE R P(opiER ----- T, E=H)&R
SIEAHIN, 7 YIEFIR Z () 5K 4w

BRI % 4 *
P{ delete
FURT O /{Z

. R,
yd /74\' ig IL;, ’ rg fzue;ﬂ

Iier

AR

i A feature extracting and enter the
AR model, the modei output each
A2 WM A BT A UL RS frame of ali mode! units, that

phoneme posterior probabilities
that may occur; step 4} wake
the word search: Lattice
network structure generated by
searches and customized wake
the most similar word of
possibie phoneme seguences
as a judge. the closest possible
phoneme seguences described
h s1ax , Py determining the

Confidenes sooelng |

Lab-g] S
A probability in a segquence of
&1 Sy A B 28 S g phonemes in speech, the higher
USRI RS G i s the probability of occurrence
]2 g o 25 R £ e g 2 [ and more and wake the word

phoneme sequences more
similar seguences may be wake
the word manner, in particular:

S ﬁ?r 2, F2

JET g/

[IMAGE]

P {t) is the target phoneme

ATRATALIE 2 85
Lic sequence T,T={t . t2, €&, t

P, S
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n } the observed probability, t |t |
in phonemes, | 1~n; t target
phoneme sequences in the
CTC phoneme lattice structure
probabilities of all sequences of
phonemes are:

P(TI Lu)?P(Lnl T)P(T)@P(Hmaxl
T) p (t), of which: |  all
phoneme sequences in the
CTC phoneme lattice structure,
possible phoneme sequences h
Max IS Known thatt |, , the
highest probability. p (h) for
phonemes sequence H H={n i1

N2 @Y @ Nimyim}
of observation probability, n |
for lattice network grid structure
in the subsection | bar
subsection j column of
phonemes, phonemes
sequence h also can said for

H=h1.h2, € ¢ & Hn}
where: h ¢ =n (k1) Jk; P (h)
through unigram assumptions,
cumulative phoneme
sequences, each phoneme
posterior probabilities obtained,
in particular to:

[IMAGE]

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

The target phoneme sequences
and hypothetical sequence of
product of the probabilities of
each edit operation as an
indicator of the phoneme
sequence similarity, MED (T,H)
representing the target
phoneme sequences t and h
phoneme sequences of a
minimum number of edits, p (op
i | R=T,E=H) represents the
phoneme sequences reference
r to t guess phoneme
sequences e h, seriese and r |
between editing operation op |

probability. by said of edit
operation is refers to: Insert,
and delete, and replaced
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operation, its probability, that p
{(Insert (e }), and p {(delete (r ; }}

and p {r ;/e ) directly by prior
knowledge obtained, r yand e ,

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 moduie 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 similar
phonemes sequence, YWake 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 all
possible speech recognition
results and probabilities.
technical results compared to
the traditional method of the
invention has the following
differences:

[IMAGE]
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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 cell phones a
posteriori, the grid in the lower
part of the solid line represents
a potential path, dotted line
represents all active
connections. the specific way of
implementing this
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 similar
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 following steps: step 1) use
short-term memory network and
connection time series
classification model for the
modeling of phoneme
information voice messages,
specific steps, including:
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1.1) determines the structure of
the model: depending on the
application scenario the
computing power of the device
model complexity, due to the
complexity and the parameters
of the model are related, so the
first thing to set the upper limit
of the number of, for example,
does not exceed 5.5M in size.
Then under this limit specifies
the network structure, for
example, use 3 hidden
networks, each 256 nodes,
projecting to 96 nodes.

1.2) memory to initialize the
length: uses random
initialization parameter, or by
model transferring initialized,
random CTC training after the
initial cause difficult problems, it
is recommended using the
cross entropy rule when training
the length of a standard
acoustic memory and initialized
by copying parameters model.
steps 2) on model for training:
will prior collection 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 will
features data as entered, will
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 Filter 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 all
the posterior probability 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 directly
compute the posterior
probability of each frame. step
4) wake the word search: on a
lattice network structure
generated by search and
customized wake most similar
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. In
find a sentence words of all
pointed peak Hou, will time
Shang continuous of pointed
peak merged for a pointed
peak, for each pointed peak,
select out this a frame Shang
Hou inspection probability larger
of phonemes, for example Hou
inspection probability is greater
than 0.005 of phonemes,
composition lattice network
structure in the of a column; in
structure out all 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 similar
sequences of phonemes.

4.3) calculation found observing
the product of the probability
and the degree of similarity 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 following table:

[IMAGE]

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 0 to 10, on
average, EER, the smaller the
better, FOM the bigger the
better. While the table also
shows that the amount of
parameters for each model.
Standard WSJO 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 qualified wake
Word, for different wake Word
by using of threshold value also
hard unified, so here proposed
has a for different wake Word
automatically 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, this
invention based on CTC of
lattice network grid scale more
small, while as retained has
useful information. Based on
search algorithms using
phoneme sequence observed
probabilities and the target
sequence similarity 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
this 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 limited 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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CN103021409 A

Publication country: CHINA

Publication type: UNEXAMINED APPLIC. OPEN TO PUBLIC INSPECTION
Publication date: 20130403

Application number: CN201210455215

Application date: 20121113

Priority: CN20121045521520121113CN20121455215;

Assignee: ANHUI USTC IFLYTEK CO ;

Assigneestd: ANHUI USTC IFLYTEK CO LTD ;

inventorstd: ZHOU JIAN ; PAN ZHIBING ; MA BING : ZHANG KAl ; ZHU GUOZHENG ;

SHU YINDONG ; WANG HAIKUN ;
International ciasss: G1C’L15/22, G1OL15/O6, HO4N5/2323

Family members:  UN103021408 A UN103021408 8

Title: VOICE ACTIVATING PHOTOGRAPHING SYSTEM
Title: —FhiEE E AR RS

Abstract:

The invention provides a voice activating photographing system. The voice activating
photographing system comprises an operating system module (10), an activating word
customizing module (11), a photographing module (12), an audio module (13) and a storage
module (14), wherein the voice activating module runs in the operating system module (10)
and includes voice input (11), 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
finishing the activating operation; and the voice activating algorithm (2) is executed by
acoustics characteristic extracting (4), activating word detecting (5), activating word
confirming (6), construction of an activating word detecting network (7), a training acoustics
module (8) and construction of an activating word confirming network (9). According to the
voice activating photographing system, command words can be customized according to the
user requirement, human-computer exchange is more humanized, the accuracy in activating
is higher, and the interference resistance stronger.

Abstract:
—MEEE AN RS, B8 RIERGHEG A speech start camera system, comprising: an
(10) . Mafgia)Edmiide (11) | ekt operating system module (10), Wake word custom

(12) . HFHikith (13) F{Efigkit (14) ; £ module (11), camera module (12), an audio
i $RIERGEHLS (10) dugfrisEmgtis; i module (13) and memory module (14); wherein:
WiB AR R U FE SO (1) . iEempge  the operating system module (10) Voice wake run

(2) RIMalRsAT (3) ; EHMERE L (2) ik module; the voice wake module includes voice
GEEN (1) IS S, 7 gwEgee  InPut (1), voice wake algorithm (2) and wake
- Execution (3); Voice wake algorithm (2) Get Voice

file///C:/pdf/INO48471090US04/MTCN103021409.htm 113
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Jei, g R AR AT (3) , M 5E Rl i
PR PRI FMmsyL (2) il AR IE R L
(4) . MaREEFEI (5 . MAERiETRIA (6) . #)
FEMAERR R 2% (7). IR SEEREAL (8) Ay
eSS (9) RSB, A B AT DA 4
P R a2l @ i), AR A MEAL S 301
HERIS S, PUT PR 5.

Claims:

CN 1. —FiBH s KRR, HARIEAE T .
PRERGHYL (10) Mo € ELH (1), FAHE AR
e (12), FHHBIH (A3)FIFfkEd (14), 3,
PIERGEY (10)F iz B meAREi; Bridif
EMEEE LSRR (1), W MEEL ()
A 4T (3); BT ERE YL (QRAGEH A
(MIIBERE Y, TS ERCE s, 194K
e iR AT (3), M oe e BEHR1E; BridiE
Mol L ()it R IE SR (4)  na i 1]
(5). MAREIAERIN (B)s Fa LR niu i i) K I X 45
(7)s IZrAE2HE AL (8)FIA) 2 m A a] ) DA X 245
ORI, HARSCHUIRE ~: H—, AR
fEPEEC (4): EiLiEEmA ()RIGER S T
N> WIEAX VRS I HAEET NH W Rk
PERLRVRAAE, 8 R BGE T A T FH BIKMFCC
(Mel-Frequency Cepstrum Coefficient, 3£/R#i%
11 REO FREME NS FRE: B0, Mlaks
W CBYAFHERAT B 5 PR AE, R VISR S At
A (8)TEme iRk WML% (7) Lt R S35, W
B ATy R R B A T B SR DU PR R ], )
ThE Sk MR, ENGE DR, 0 R B
— B E AT IR ACE S RE (4); =, M
Bih ()N RAF BN A 7R E, SR ZRA 5 2
B (8)FEMLE AR 2% (9) L itk ATl n] i
N, 1FBIRA TN 7 Pk e g 1] a2 75
DNECSZ RN W], RDREZ 00 W 1] 1) e 2 AT 43 F
TAVEERIT IR, AR m A aiiG 7 KT
PR, DA DA 12 2 ] & S0 (M BT 1 2 I O ol
I, G4 R WBRAT (3), MM TERE Fe
MR lE: AR mAHNT A/ NT IR, WA A&
AR 1A K B MR M 1R], BB ] B — B E TS
FRHESEHC (4); malgn) € B (11), R
TN, iR E RSB (10) 9 i
B ASE BT e IR P 2 A5 (@) A g ] K ) o 4
(7); Al (12), B AMBIIREN RS
B, BRWUORE RSB (10)ARTRA, JFE A
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Input (1) of the voice signal, voice wake After
treatment, the resulting 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
achieve. The present invention can enter the
command word customized according to user
needs, more accurate and more user-friendly
human-computer exchange started, stronger anti-
interference.

CN 1. A speech start camera system, comprising:
an operating system module (10), Wake word
custom module (11), camera module (12), an
audio module (13) and storage module (14);
wherein: the operating system module (10)
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 completing
the wake-up; the voice wake-up algorithm (2) by
the acoustic feature extraction (4), Wake-term
detection (5), Wake word confirmation (6), to build
a network wake-word detection (7), trained
acoustic model (8), and build a network wake-
word confirmation (9) to achieve the specific
process is as follows: first, the acoustic feature
extraction (4): (1) obtain a voice signal input
through the voice input, extract distinguishing
nature, and is based on the human auditory
characteristics of the extracted features, usually
used in selecting the speech recognition 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 calculate the acoustic score, If the
acoustic score the best path contains a wake-up
word to be detected, it is determined 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 training (8) in the wake of the word
confirm confirmation wake word on the network

213
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B R R 75 S FOR BUFk R (14); &
PR (13), HATREREMF I MRINFE, %
FUIRE T SR R E S, JF IR B
ARG (10), &5 LhRE L BRI AR G
(ORI B G, FERGE A5 hfEs  (FhfH
e (14), HATKAAAERE S OAEAE 5T, AR
KA Rl R 7 BB A B AT (748

2 MR AUR B R AR E S A S IR RS, HLARIE
T Frid g (8)i &hr NmiEh s, 43 A
RNE R RE R (R)Garbageffi®!)
T 2 P AR RIS SRR U] R S AR R
g7k, EAEARE, ARIJETMLE (Maximum
Likelihood Estimation, ¢ KAL) AIMPE
(Minimum Phone Error, /M E#ssiR) Xt
ZhifE M) 1320 Garbaget® 28 BT W mefifia) 2
NI T, A3 TR 2535 R R ARG 20
e, IR S R A, RS R
oy 203, (AR XN IR G IG5 A
gLk, SRAIMLEEN I ZRAF M (K Garbage i, {d
135202 Garbage & #! .

BARHEAUF Z R A FAMIE & G sh i RS, HAHIE
(£ FrRMgia kI g (7)Y S8l R A e A3
RS, TR AR Bs e A S
J&: F = Srgmaxr(W)P(MF) 2 CN H i X% M
DB PR R S AR ) B, WHR RS i K
seRIE R A S EE P (X )N A 2 E R4
I YNGRAF I PR (8) A3 8); SRR P
(W) i 5 B B2y, BISRATAS[R] R A5 S A28 Py

Patent Order MT

(9), to give final confirmation score; determining
whether the detected wake-up word for real wake-
up word, will 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 (11), receiving user Wake-
term input and output operating system module
(10) in the required modules wake voice acoustic
model (8) and wake-up word detection network
(7); camera module (12), having a camera system
module, the receiver operating system modules
(10) of camera commands and sends the digital
signal after the camera image to the memory
module (14); audio module (13), having a record
collection and audio broadcast function, voice
recording mainly audio data collection
environment, and transfer to the operating system
module (10), the main function after receiving
broadcast system module (10) to alert feedback,
broadcast beep function; a storage module (14), a
permanent storage capacity of the storage
medium, the digital image information generated
by the camera module for storage.

[FJPenaltyP (X) N A HEAE, 4 p5 " AU R i 1a) R i)

W Z5fE B oR IR RS RE fE -

4 WA AUR) ER A PR B9 0 s RS, HARHE
fEF: FriRmMamgia filmgs (9)S: Blid: a kit
v e i iR A B R — 2%, IRl A By
(ScOrephmel, SCOreph_2"-, Scoreph. neN),
Horp N a8 1195 £ %0 Scorephonel,
Scorephone2,..., Scoreph. neN 73 Jil# 7R 1M
WP A& RSy, K M hrRRE RN
NAE ZRAGAR IR b TR i ] o 0 [ B AR
ik, 13BN BP0y, JFRTT R — 2%
(Scoreframel, Scoreframe?2,..., ScoreframeM),
HAMAZ JRAE I K, PAWCH AL cib 5
15 )06 B n) REAS B R ITIAS 4y, THE T
Amc-Civtiphromi—={Scoreptonei—= [ Scoreframek)/
(Kiend — Ktstorr) k=Kistan 1L #KistartAlIKimdZ3 )
NS K BT LRI [ A1 25 I [R); - CMphonei
AR ERNTHIAG ST, Nhrphoneides il
%, Scorephoneiln - fiz%Fii~Phone IS 73
4%, Scoreframek 7~ {4 H ek i) i WA X 45 i S 73
BN BRI 735 oS4 B AR ) e 2
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2 according to claim 1, wherein the speech start
camera system, characterized in that: said
acoustic model (8) of the training is divided into
two portions, respectively, acoustic models and
phoneme model waste (ie Garbage model);
phoneme acoustic models using the traditional
speech recognition acoustic model training
method, select a database, use-based MLE
(Maximum Likelihood Estimation, maximum
likelihood estimation) and MPE (Minimum Phone
Error, the smallest phoneme error) Division of By
training criteria obtained; Garbage model except
for absorbing the same wake-up word database-
independent voice, using and training the
phoneme models, by calculating each of the
similarity between the phoneme models, each
phoneme is divided into 20 classes, each class
using All the training data corresponding
phonemes integrate using MLE training guidelines
Garbage corresponding model, it will have 20
categories Garbage models.
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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 realized
using the optimal route calculated score, the score
is calculated 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,; conditional probability P (XI ff) for the
acoustic model score, by trained acoustic models
(8) is calculated; the prior probability P (W) is the
language model score, that is, different acoustic
models applied PenaltyP (X) for the whole
probability, when Wake-word acoustic model and
finalized 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) implementation is:. A wake will
be checked to decode words phoneme-level, and
record all scores (ScOrephmel, 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 decoding score,
where the subscript represents N phonemes
phonemes identification;. b detected using the
same words and wake-up feature to give the
corresponding acoustic score, and frame-accurate
level (Scoreframel, Scoreframe?2, ...,
ScoreframeM), where M is the total time for the
sentence length feature, in frame units; c
calculated wake-word recognition score for each
phoneme, calculated as follows: imd CMphomi =
[Scorephonei - [Scoreframek.) / (Kiend - Ktstorr) k
= Kistan where Kistart and Kimd are the i-th
phoneme start time and end time; CMphonei
represents the i-th phoneme recognition score, the
subscript phonei represents the i-th phoneme,
Scorephonei as above Phone shown decoding the
i-th score, Scoreframek confirm that the use of the
word wake scoring the first k network decoded
frame; d calculated to obtain the final confirmation
of the wake-up word score, calculated as follows:.
INC w, / =T7 Z 5. Voice of claim 1, wherein the
camera system to start, characterized in that: the
operating system module (10) in the wake of the
speech module can be ported to be ported to
Windows, Linux, Android, I0S platform.
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CN a voice-activated camera system TECHNICAL
FIELD

[0001] The present invention relates to a voice-
activated camera system that can be used in
consumer electronics products containing the
camera function.

[0002] With the rapid development of consumer
electronics products, a variety of devices
containing camera more frequently, people taking
pictures of the increasingly high requirements of
humanity, as the most basic human voice way, the
application of speech recognition technology to
consumer electronics products, through natural
speech to control functions such products is the
future trend of development.

Disclosure

[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 convenient,
the operation mode is limited and insufficient
camera jitter, Simple operation more humane, start
taking pictures is not limited, Stabilize advantages.
Some of the existing voice-activated technology is
the use of voice characteristics such as whistles,
the rate of false start out, enter a single voice
command and other defects, the present invention
can enter the command word customized
according to user needs, more user-friendly
human-computer exchange of higher accuracy of
the start of stronger anti-interference.

[0004] The present invention is achieved by the
following technical solutions: one voice activated
camera system, comprising: an operating system
module 10, a wake-up word customization module
11, a camera module 12, an audio module 13 and
the memory module 14; wherein:

[0005] The operating system module 10 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 results 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, MmisemisE MelsRlE; MRARATINE A/
TR, WA A2 g 3] Sy i b (X e g ), 397 [
B —2 HEHEAT S RHIESEI4 5 [0009] me i

Tl R, MR AT I B R A R B bR
P e g i), R 1E R 0 iE
MR L BT 5 1) 75 2 A R B AT B G K U RR 437 5 4

CN [0010] fli@kitk12, JATMIRINRENT R AR

B, BRVURIE RGEYV00AIRTR A, JRFE )5S
VKRB G 5 R RIE B4 5 [0011] #
P13, FUT R REA G SRR INGE, R Th
B 1 ERE RN RS 4, JHEEERIERS
B0, & IhEE: EABEIRGHY0EZ HIER
RtfE, FEMRIE RTETIGE:  [0012] (A4,
B A RAAAERE TTHRIAEARE N, A R HLAE R )
oGS B AT E .

[0013] ATiA f g R8I ZRoy AW 7 43 iR
H R EREARERE R (R Garbage #AD 5 #%
o E AR LG4 5 5 U] R 4 75 AR R ) 25
Jiilg, RHCEAR %, AR ZET MLE (Maximum
Likelihood Estimation, iz KAIRfE 1) F1 MPE
(Minimum Phone Error, fi/NE#&4EE1R) X
ZrEN) N 133 Garbaget& 8 FH T Wi mefikgin) 2
SN TR, d AR R A RE I 5
e, VRS R A 2 A, B R
Gy M20 2K, 8 AR 2O NI BT A VI gREdiE b &
ALk, SRHIMLEE N YIZEA N (K Garbage il {g
#3320 Garbaget## .

[0014] i e i i) K6 00 ) 245 7 ) 512 BRR FH s e 4903
PRV AT, PR AR G o BE A2 1) 11 5 A U
[00151 W = argilifil W) W [0016] H: A X L& M A
W PRI S SRR ) B, WHAR R AR 7 e K A
WIRFA); % (HHERP(XIW) N 22 RSy, il
YNGR B R8T A B IR P(W) Ky
WS BAGr, BICRATAS A () 55 S A A B iy
PenaltyP(X) A RER, > 5 "7 A5 gt gt ] Ao i)
W2 e B R A e 1A

[0017] Frikmafiia] i\ 25952 B & [0018] ak%
for th Ry e e ] R G B K — 4R, JFIC R 1 B y
(ScOrephmel, ScorephOne2,... , Scoreph.
neN), i N Amefgia) g e 185 24
Scorephonel, Scorephone2,..., Scoreph. neN 71
AZe iz MR Th BT A B R RS Sy, KT
bRER B RN B R AIAR IR [0019] b. 13 H Al
W o) R U R RE AR, A9 BIFHNLIG 7552490y, R
B EImi— 2% (Scoreframel, Scoreframe?2, ...,
ScOreframeM), HAMAZAJREAE R K, BA
N4 [0020] c. it B AT el B 5 R I A
375, iHHE AW T: Aend [0021] CMphonei =
(Scoreplwnej - Scorefmmek) / (Kiend [0022] H: A
file:///C:/pdfiNO48471090US04/MTCN103021409.htm

Patent Order MT

detection, Wake words confirm 6, construct wake
word detection network 7, 8, and build the acoustic
model training wake word Verify that the network 9
to achieve the specific process is as follows:

[0006] a first step, the acoustic feature extraction
4: 1 to obtain a voice through the voice input
signal is input, extracts distinguishing nature, and
is based on the human auditory characteristics
extracted features, usually 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 training Model 8 in the wake of the word
detecting network on 7 acoustic score is
calculated, if the acoustic score optimal path
contains a wake-up word to be detected, it is
determined 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 training of 8 on the network in the wake of
the word confirm confirm 9. Wake word to give
final confirmation score; determining the subject
the wake-up word whether real wake-up word, will
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, Results 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 customized word module 11, resource
generation module voice module receives wake
wake term user input, output operating system
module 10 Wake voice acoustic model required
modules 8 and wake-word detecting network 7; 4
CN

[0010] camera module 12, with pictures system
module function, the receiver operating system
modules photographing instruction 10, and
transmits the image photographed in the digital
signal after the storage module 14;

[0011] audio module 13, with the acquisition and
recording audio broadcast function, the main
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function is to collect environmental record audio
data, and transferred to the operating system
module 10, the main function is to receive
broadcast system to alert the feedback module 10,
the broadcast beep function;

[0012] The storage module 14, with a permanent
storage capacity of the storage medium, for
photographing module generated storing the
digital image information.

[0013] The acoustic model training 8 is divided into
two parts, namely phoneme acoustic model and
scrap models (ie Garbage model);, phoneme
acoustic models using the traditional speech
recognition acoustic model training method, select
the database, use based on the following MLE
(Maximum Likelihood Estimation, maximum
likelihood estimation) and MPE (Minimum Phone
Error, the smallest phoneme error) discriminative
training guidelines are; Garbage model-
independent voice except for absorbing wake of
the word, the use and training of phoneme models
The same database, each phoneme model by
calculating the similarity between, each phoneme
is divided into 20 categories, each category using
the corresponding phoneme integrate all training
data, using the MLE criteria Garbage
corresponding training model, it will have 20
categories Garbage Model.

[0014] wake up the word detection networks 7
uses the best path score is calculated, the formula
for calculating the optimal score path is: [00151 W
= argi grade IW) W [0016] wherein X represents
extracted from the input speech acoustic feature
vector, W on behalf of the score's largest optimal
word sequence; conditional probability P (XIW) for
the acoustic model score 8 by trained acoustic
model is calculated; the prior probability P (W) is
the language score model, is different acoustic
models applied PenaltyP (X) for the whole
probability, when the word acoustic model and
wake finalized after detecting network is constant.

[0017] 9 Wake words the acknowledgment
network implementations are:. [0018] a detection
of the wake-up word decoding to phoneme level,
and record all scores (ScOrephmel,
ScorephOne2,..., Scoreph.neN), where N is the
total number of wake-up word phoneme,
Scorephonel, Scorephone?2,..., Scoreph. neN
words denote the wake of all the phonemes are
decoding score, where the subscript represents N
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