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operation is complete, just after the operation step
C, and to complete the wake of its personalized
voice TV;

When the user changes the TV channel
preferences, by re-executing step A, user
personalization information registration information
storage unit to update the information television
channel, this time without the need for a voiceprint
model, only conduct voiceprint matching and
speech recognition.

3. Voiceprint as claimed in using voice recognition
and speech personalized TV system wake-up
method according to claim 1, characterized in that
the system comprises a user personalization
information Sign up, wake up word recognition
voiceprint matching voice control system (1) for
receiving and storing transmitted from the voice
control system (1) to have trained user voiceprint
model and have identified television channel
information information storage unit (2) and
receiving control information transmitted from the
voice control system (1) and the information
storage unit, responsible for the implementation of
personalized television voice Wake TV host
controller operations (3), with an electrical signal
connected, where:

The voice control system (1) by the voice
acquisition unit (11), the voice recognition unit (12)
voiceprint identification unit (13), wherein:

The voice acquisition unit (11) for the completion
of the acquisition and processing user speech
signal;

The voice recognition unit (12) for identifying a
user of said television information and wake-up
word; the voiceprint identification unit (13) is used
to extract from a speech on behalf of its user
identity information voiceprint information
voiceprint model voiceprint match.

4. Claim and speech recognition using the
voiceprint of claim 1, wherein the personalized
television voice awakened, characterized in that
said step A personalized information registration,
concrete implementation steps to:

A1 open the voice control system (1), it is in "User
Registration" state;.

A2. If the user is registered for the first time
personalized information, perform this step,
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otherwise to step A6 started, users facing the TV
voice acquisition unit (11) to speak, speak the
contents of any text, the duration of at least 30
Sec;

1

. Speaker voice signal

A3 voice acquisition unit (11) gathers the input,
and its A / D conversion, filter processing;

A4. Voiceprint identification unit (13) after step A3
by pretreatment of the speech signal processing,
including windowing framing, pre-emphasis,
endpoint detection, feature extraction voiceprint
parameters, and then call the information storage
unit (2) already voiceprint model voiceprint
matches, if the match is successful, go to step A7;
on the contrary, enter the next step;

A5 call voiceprint identification unit (13) performs
voiceprint model from step A4 feature parameters
extracted training, the trained model voiceprint
information stored in the storage unit (2);

AB6. Users facing the TV voice acquisition unit (11)
Name your favorite TV channel information such
as channel codes "3" represents Hunan Satellite
TV, they say the number "3" to step A3 resume;

A7 . Voice recognition unit (12) for voice acquisition
unit (11) collected speech recognition, it will
recognize the TV channel code is stored in the
information storage unit (2) and with a voiceprint
matching the success of voiceprint Model
associate;

A8. Exit personalized information registration.

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

C1 when the voice control system (1) in the "Voice
wake up" turned on, the user facing the TV voice
acquisition unit (11) Name wake word;.

. Speaker voice signal

C2 voice acquisition unit (11) gathers the input,
and its A/ D conversion, filter processing;
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C3. Voice recognition unit (12) on said processed
speech recognition, the recognized content with a
preset wake-up word matching, to determine
whether the input speech signal collected wake of
TV voice instruction, if the match is successful
then the wake-up command is passed to the TV
host controller (3), otherwise exit wake;

C4. Voiceprint identification unit (13) and the
processed voice information storage unit (2)
voiceprint model voiceprint matches, if the match
is successful, then the TV channel information
associated with the user's voiceprint model and
wake-up operation command output to a television
host controller (3), otherwise exit the wake;

C5. TV host controller (3) After the successful
receipt of the voice control system (1) is passed to
the TV channel information and wake operating
instructions, perform TV start operation and
automatically switch to the corresponding user's
favorite TV channels.

6. As the use of voiceprint and voice recognition
voice personalized TV Wake method according to
claim 4, wherein said step of training methods A5
voiceprint Model total change factor modeling
techniques.

7. Claim using the voiceprint and voice recognition
according to claim 6 personalized TV voice
awakened, characterized in that the total change
factor modeling techniques given period the user's
voice, the mean and the speaker and channel
associated Gaussian mixture model GMM ultra-
vector S is expressed as follows:

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

8 claim using the voiceprint and voice recognition
personalize Television Voice wake method
according to claim 7, wherein said e and v are
Gaussian:

e~N (0, I)v~N (0O, S)where, S is a diagonal
covariance matrix, to obtain v, require prior
recourse to wake the TV voice scene approximate
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voice data collection, use EM algorithm to train to
get general background model, gave a total
change of space and residual difference vector; for
any television user's voice, you can use the
trained T, e and S m and Gaussian mixture model
built by the user's voice, determine the total
change factor for each user, that voiceprint model.

9. The as claimed in claim 4, 5 using voiceprint
and voice recognition personalize the TV voice
awakened, characterized in that said voiceprint
matching, is based on the use of voiceprint
recognition system total change factors, the total
change in the use of two factor v 4 and v ¢gsine

distance 2 t0 measure between two speech

contained speaker sound the degree of matching
pattern information, the formula is as follows: d (v

1,v2)=andlt,vl,v2andgt ||v1|]|@||Vv2]]|

If d is greater than a predetermined threshold is
considered two paragraphs from the same
speaker's voice, voiceprint matches, otherwise the
match fails.

10. Voiceprint as claimed in using voice
recognition and speech personalized wake
television system according to the method of (12)
acoustic models, characterized in that, the voice
recognition unit training, state the number of HMM
take 5, each state using a Gaussian mixture model
GMM Gaussian mixture containing eight
component representation.

11. Voiceprint as claimed in using voice
recognition and speech personalized TV system
wake-up method according to claim 3,
characterized in that said speech voice recognition
unit (12) decoding, using acoustic, language
models and pronunciation dictionaries for effective
integration of the voice signal input characteristic
parameters PLP search and match the word
network, in order to find the statistical sense of the
word that best matches the string as a final
recognition result based on the weighted Finite
state transitions Viterbi decoding.

Using the voiceprint and voice recognition
personalize Television Voice Wake methods

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

BACKGROUND

In recent years, with the rapid development of
intelligent voice processing technology, the
Internet and cloud computing, smart TV currently
on the market that appears most are beginning to
support a simple voice operations, such as
adjusting the volume, resource searches, etc.,
while TV voice assistant applications have begun
to appear. However, due to the multiple dialects
vary throughout China, homophone many different
factors such as ambient noise around the dialect
pronunciation and intonation of speech recognition
accuracy caused by low TV does not execute user
voice commands phenomenon often occurs. So,
for consumers, the current television voice to
some extent and can not meet its needs. At the
same time, most of these machine voice
interaction capabilities needed to accomplish
through cloud computing, there are some security
risks.

Now almost every family has one or several TV
sets, but a TV is usually used by several family
members, especially placed in the living room TV,
and each family member on the television program
channel preferences but not the same, then after
the turn on the TV remote control is typically
required to traverse switching television channels
to find their favorite channel, very inconvenient
and cumbersome.

Summary

To solve the problem of the prior art, the present
invention provides a method of using speech
realization of personalized TV Wake, it is possible
for the user using the voiceprint voice recognition
and speech recognition, to achieve the user's
identity and to monitor the use of very simple
Words can wake wakeup open their favorite TV
channels.

As we all know, voiceprint identification, also
known as speaker recognition is a biometric
technology, voiceprint recognition and speech
recognition are within the scope of intelligent voice
processing technology. Specifically the speaker's

718
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voiceprint speech signal characteristic parameters
and trained voiceprint model for pattern matching
to automatically perform speaker identification or
identification technology. Speech recognition is
through pattern recognition and language
information contained in the understanding of the
speech signal will be extracted from the
technology, including feature extraction, acoustic
model and language model training, decoding
technology.

The present invention specific implementation
steps are as follows:

A. Personalized Information Register using the
voiceprint identification system to establish the
user's voiceprint model, using voice recognition
system identifies the user's favorite TV channel
information.

B. Information storage

The user voiceprint model and favorite TV
channels and stores information related to the TV
information storage unit.

C. Voice Wake Up

Users only need to tell the television voice
collecting unit pre-set wake-up word, you can
wake up the words of the voiceprint and voice
recognition results from the television tune
information storage unit based on the voice
recognition and speech recognition systems the
user's personalized information, auto-complete
turn on the TV and automatically switch to the
user's favorite TV channels. voiceprint and voice
recognition using personalized television speech
wake method described above, characterized in
that said step A, step B, at the time of completion
of the user operation for the first time, just after the
steps C to complete their personalized voice TVs
wake.

When the user changes the TV channel
preferences, by re-executing step A, user
personalization information registration information
storage unit to update the information television
channel, this time without the need for a voiceprint
model, only conduct voiceprint matching and
speech recognition.

Since the present invention uses a voiceprint
recognition technology, it is easy to establish the
corresponding voiceprint key (voiceprint model) for
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different users of different users through a unique
voiceprint key to their favorite TV channels
correlate information and protection, so as to
realize the TV voice with user personalization
wake-up function.

Compared with the prior art, it has the following
characteristics:

First, the user simply opened his mouth to say a
simple wake-up words, such as "hello TV" will
automatically turn on the TV and immediately
switch to your favorite television program
channels, without the need to manually turn the
remote control, giving users a smart, fashion
experience.

Second, voiceprint recognition performance and
said the language used in the text and
personalized registration has nothing to do, easy
to use.

Third, using the voiceprint as a password, a simple
television channel code and wake-word speech as
an interactive way, so speech recognition system
just to implement simple keyword recognition,
recognition speed, and voiceprint recognition and
speech Only trained and tested off-line
identification can be completed without the need to
send to the cloud server, easy to use and ensure
the safety of family information.

Fourth, you can set personalized voice multiple
users boot information, in addition to wake-up
function, but also can be used to personalize
automated voice for Taiwan.

Fifth, the algorithm of the present invention
achieves module has good portability and
scalability, can be ported to run on cable television
set-top boxes, high-speed general-purpose
processor or DSP chips, widely used in smart
home related fields.

Brief Description

1 of the present invention using the voiceprint and
voice recognition voice wake personalized TV
system block diagram of the method;

2 is a schematic invention registered user
personalization information systems
implementation flow chart;
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Figure 3 is a flowchart illustrating the invention
personalized voice wake-TV implementation.

DETAILED DESCRIPTION

The following accompanying drawings and the
embodiment of the present invention will be further
described

The present invention is constructed using a
voiceprint and voice recognition voice wake
personalized TV system (Figure 1), which includes
personalized information for users registered,
Wake word recognition voiceprint matches Voice
control system for receiving and storing passed
from voice control system 1 to a good user
voiceprint model and has identified information
television channel information storage unit 2 has
been training and receive voice control system 1
and the information store from control information
transmission unit, responsible for the
implementation of personalized television voice
wake-up consisting of a TV host controller 3,
connected to an electrical signal. Where:

The voice control system by the voice acquisition
unit 11, a voice recognition unit 12 voiceprint
identification unit 13, of which:

The voice collecting unit 11 for the completion of
the acquisition and processing user speech signal,

The voice recognition unit 12 for identifying a user
of said television information and wake-up word;

The voiceprint identifying unit 13 for extracting
from a speech on behalf of its user identity
information voiceprint information modeling
voiceprint matches the voiceprint. voice control
system of the present invention has two state
button, the "Registration" and "Voice wake up."
When the user needs to openthe "User
Registration", usually are in the "Voice wake-up"
state, which will help save energy when
personalized information registration. are
described below in conjunction with the
accompanying drawings of specific embodiments
of the registration process the user personalized
information and automated voice wake of

When users first time personalized information
registered (Figure 2) Example, the need for
television to speak twice, the first time any text of
the speech, the voiceprint model for the second
time for the user his favorite TV channel

10/18
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information for the TV channel information and
user voiceprint model association. Specific steps
are as follows:

A1 open voice control system 1, it is in "User
Registration" status;

A2 If the user is registered for the first time
personalized information, perform this step,
otherwise to step A6 started, users facing the TV
voice collecting unit 11 to speak, speak any text
content, duration of at least 30 seconds;

A3 11 gathering input voice Speaker voice signal
acquisition unit, and its A / D conversion, filter
processing;.

A4. Voiceprint identification unit after 13 pairs step
A3 by pretreatment of the speech signal
processing, including windowing framing, pre-
emphasis, endpoint detection, feature extraction
voiceprint parameters, and then call the
information storage unit 2 has voiceprint model
voiceprint matches, if the match is successful, go
to step A7; on the contrary, enter the next step;

W, PG R b BT F 15 IR,

INCR BT IR R
WI(n)=0.54+0.46cos[2pin/(N-1)]

A RAEA HBO00HZ IR i, 73t he 447 T (K3t K<

N25%Fp, Wit N10% B, A LR T
JELIN 6 B IR i o Rr Y5 A5 A5 ' A T s A,

M AN 5 A S ARSI R L L ex(-) v
RN J5 51 5, WFoR MEHE SN
AN KT 6 In B I R R I e B E TS 2 AN

En=Sigmam=-ecw[x(MW(Mn-m)2=x2(n)
*W2(n)

— ESURHIE S B

75 GURFAE Z 20 B IR0 M T8 AR 1 45 5 b2
HBE S WL B i ANPER 2250, AR PR A IR /2 394
(R F 28 VE T 2R %4 (Perception Linear Predictive
Coefficients, PLP), HARSERGEREN: B A Lk
YR —PAL T 1o i PR 15 3 (A P PR T R
SRFE AT HI248 17 I Mg /R = A IE IR 2 2k 471l 59
AT, HeE AT BN TE 5 BE T AT Ak 5 i 2
o0 H DAL B (R W 5 [ SN SR G A A3 IR LUk
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A5 call voiceprint identification unit 13 from step
A4 extracted characteristic parameters training
voiceprint model, the model will be trained
voiceprint information stored in the storage unit 2;

A6 user facing the TV voice collecting unit 11 say
their favorite TV channel information such as
channel codes "3" represents Hunan Satellite TV,
they say the number "3" to step A3 restart;

A7 voice recognition unit 12 speech acquisition
unit 11 acquired speech recognition, will recognize
the TV channel code is stored in the information
storage unit 2 and the voiceprint matches the
voiceprint model successful association;

A8. Exit personalized information registration.

When the user's preferences change TV channels,
information storage unit can be updated by re-
11/18
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personalized information registered 2 television
channel information, then just in front of the TV
voice collecting unit 11 television channels say
Information can be, the voice control system
automatically A6 started from the above step,
without the need for user voiceprint remodel.
automatically personalized voice wake television
specific procedure (Figure 3) to implement the
following:

C1 when the voice control system is in the "Voice
wake up' turned on, the user facing the TV voice
collecting unit 11 wake-up word spoken:;.

C2 11 gathering input voice Speaker voice signal
acquisition unit, and its A / D conversion, filter
processing;.

C3. Speech recognition unit 12 through the above-
described processing speech recognition, the
recognized content with a preset wake-word
matches, collected to determine whether the input
speech signal wakeup command is TV voice, If the
match is passed to the TV main controller 3, or
exit the wake success will wake operating
instructions;

C4. Voiceprint identification unit 13 processed
voice information storage unit 2 voiceprint model
voiceprint matches, if the match is successful,
then the model associated with the user's
voiceprint information television channel and wake
operating instructions output to a television host
controller 3, or withdraw wake;

C5. TV host controller 3 successfully receive voice
control system transfer to the TV channel
information and operation instruction after wake-
up, perform TV start operation and automatically
switch to the corresponding user's favorite TV
channels. above-mentioned predetermined
specific voice can be set to wake word phrases,
such as "Turn on the TV," "On TV," "turn on the
TV" "hello television", "hello TV", etc. and so on.
The voice collecting unit 11 may collect equipment
for the microphone or other voice, the voice signal
for sensing peripheral.

Recognition algorithm of the present invention
relates to the voiceprint identification unit 13 uses
for the speaker based on the total change factor
(also known as i-Vector) confirmation method to
build concrete steps are as follows:

First, the pre-processing of the speech signal
12/18
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Pretreatment

speech signal comprises speech signal pre-
emphasis, plus the window framing and endpoint
detection. For after A / D converted digital voice
signal pre-emphasis using the following first-order
digital filter to enhance the high-frequency
component of the speech signal:

H(z) =1-0.97z -1 and then using the following
formula Hamming window window function
smoothed speech signal, and framing operations
in the speech signal windowing process, where N
is the length of the window.

W (n) = 0.54 0.46cos [2pin / (N-1)]

For a sampling rate of 8000Hz voice, frame length
framing the use of 25 milliseconds, a frame shift of
10 ms. The present invention is based on the use

of short-term energy endpoint detection of speech
signal endpoint detection, to determine the start

and end point of the speech signal, set x (@)
through the pre-emphasis of the speech signal,
then from the voice signal The n-th point short-
term energy E ,, windowed time is calculated as:

En=Sigmam=-88[x(MW(Nn-m2=x2(n)*
W2 (n)

Second, extract voiceprint parameters extract
voiceprint characteristic parameter that is
extracted from the speaker's voice signal can
reflect the personality of its identity parameters.
The present invention is a 39-dimensional
perception of linear prediction coefficient
(Perception Linear Predictive Coefficients, PLP),
the specific extraction process: first speech after
the above steps do a short pretreatment fast
Fourier transform, and then use the 24-step son
Mel triangle filter bank with the frequency of critical
analysis, and then to get the energy spectrum of
the speech loudness curve pre-emphasis to
simulate the auditory perception system sensitivity
frequency energy spectrum coming by the
following formula, etc. loudness weighting curve.

E (omega) = (omega 2 56.8 x 10 6) omega 4
(omega 26.3x106) 2 (omega 2 0.38 x 10 9)
(omega 6 9.58 x 10 26)

Then use the index as a power function of the
energy of 1/15 compression, inverse discrete
Fourier transform to do next, calculate M-order all-
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pole model with dubin algorithm. Finally, the model
coefficients are further converted to Cepstral PLP
obtained characteristic parameters. According to
the results of the collected endpoint detection
signal is a signal to voice signal, such as noise or
silence frame corresponding to the characteristic
parameter discarded.

Third, voiceprint model training

The present invention is a user voiceprint model
training uses a total change factor modeling
techniques, the goal of this technology is to
change the channel information space speaker
identity information and ambient noise, the
microphone to transmit voice signals contained
etc. At the same time modeling. To fix a user's
voice, after the processes of steps one and two,
with the speaker and the average channel
correlation Gaussian mixture model GMM ultra-
vector S is expressed as follows:

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

e~N (0, I)v~N (O, S)where S is a diagonal
covariance matrix. For the purposes of the present
invention, in order to obtain v, requires prior wake
scene using approximate voice data collection and
TV voice, use Expectation Maximization algorithm
(EM) training to give general background model,
gave a total change of space and residual vector.
For any television user's voice, you can use the
trained T, e and m and Gaussian mixture model S
constructed by the user's voice, determine the
total change factor for each user, that voiceprint
model.

Fourth, voiceprint matching

The present invention is based on the use of the
voice recognition system total change factors, the
overall change in the use of two factor v 4 and v

cosine distance 2 t0 measure between the degree of

matching voice contained two speaker voiceprint
information, the formula is as follows: d (v 1, v 2) =

vl v2>[|vi||@]lv2]]
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If d is greater than a predetermined threshold is
considered two paragraphs from the same
speaker's voice, voiceprint matches, otherwise the
match fails. The results of research show that the
probability of linear discriminant analysis by
discriminating factor in the total change after more
structured, can further improve the performance of
voiceprint identification, but the present invention
is primarily for home TV Wake, the number of
family members is not much, generally between 1-
7, so the above voiceprint recognition algorithm
based on total variation factors are sufficient to
ensure the accuracy of the present invention in
terms of voiceprint identification.

Speech recognition algorithm

The following describes the present invention
relates to a voice recognition unit used

Since the present invention is mainly used for
wake-up and TV channel switching, when it comes
to the user and a wake-up word indicates the
number of words in the information channels are
very small, so the speech recognition algorithm
used in the speech recognition unit just one Based
on a simple set of GMM-HMM (Gaussian mixture
model based on hidden Markov model)
identification system can be, and training and
recognition processes are off-line method, which
can greatly improve the speech recognition rate.
Construction of a GMM-HMM speech recognition
system includes an acoustic characteristic
parameter extraction, acoustic model and
language model training, speech decoding
process. Specific steps are as follows:

First, extract the acoustic feature parameters

Since the perception of identity information and
semantic information containing both linear
prediction coefficient speaker, so the sound
pattern recognition algorithm to the introduction of
the PLP parameter extraction method is also used
for voice recognition, but the dimension of the PLP
for 52-dimensional parameter, Meanwhile, in order
to enhance the ability to distinguish between
acoustic features you need to be 52-dimensional
parameter Heteroscedasticity PLP linear
discriminant analysis (Heteroscedastic Linear
Discriminant Analysis, HLDA) then used to carry
out the acoustic modeling and decoding.

Second, the acoustic model training

15/18
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acoustic model using the maximum likelihood
estimation, need to use EM expectation
maximization algorithm and Baum-Welch
algorithm, the former is used to dealing with
incomplete data hidden Markov model brought
down by the state series of hidden variables
training issues and the latter for the efficient
accumulation of statistics from the training data, so
as to effectively extract model parameters to
update the information they need. For the
application of the present invention, during the
acoustic model training, state the number of HMM
take 5, each state GMM model using a Gaussian
mixture containing eight components, said
Gaussian mixture density of the j state following
expression: b j(x) = Sigmam=1Mcjm pjm (x)
where Sigmam =1 Mcjm =1, c jm greater than
orequaltoOpjm (x)=1 (2 pi) D/2| Sigma jm |
112 exp{-12 (x-mujm) T Sigmajm -1 (x-mu
im)}

M = 8 indicates the number of Gaussian mixture, x
is the characteristic parameter to any speech
frame, D is the dimension of features, Cim> micro

jmand S jm ] state for the GMM model in the m-th

power of the Gaussian component weight, mean
vector and covariance matrix.

Third, the language model training mainstream
speech recognition language models currently
used by the vast majority of n- yuan (n-gram)
language model, the word sequence generation
process is expressed as one word jumps between
n-1-order Markov process. Training and Evaluation
n-gram language model indicators for the formula
complexity of the model (Perplexity):

=-mnK-81Klog2(P(w1,.,wK))@-1K
Sigmak=1Klog2 (P (wk |wk-1, wk-2,..., wk -!
N)) where w 1 ,..., W k a@s word sequence contains
K-word, N is metadata language model, the
present invention, a value of 2. From the
theoretical point of view, the complexity of the
language model to the desired word strings should
be as small as possible, which means that the
language model in the history of a given word
string current word prediction, to have a higher
degree of certainty. In fact, the language model
training guidelines is to make it to the training set
sentence complexity is minimized.

Fourth, the speech decoding
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In the case of a given acoustic model and
language model, the quality and speed of speech
recognition is directly related to the decoder, which
directly determines the user's experience.
Although the present invention is used to wake up
terms used in television is limited, they constitute a
decoding network is not large, but the present
invention is still recommended based on weighted
finite state transition (WFST) of Viterbi decoding
technology, it can be acoustic, language model
and pronunciation Dictionary for effective
integration of the voice signal input characteristic
parameters PLP search and matching network in
words, in order to find the statistical sense of the
word that best matches the string as the final
recognition result. the speech recognition unit of
acoustic models and language models can be with
the current mainstream open source tools HTK or
Kaldi good training and stored in advance, during
a voice wake, just call the stored good acoustic
and language models offline the collected user
speech PLP feature extraction and decoding can
be. Experiments show that the method of the
present invention has the training time is short,
voiceprint and voice recognition speed very
quickly, and the recognition rate characteristics.
Voiceprint and voice recognition are just off-line
training and testing can be completed without the
need to send to the cloud server, easy to use and
ensure the safety of family information. Further,
the present invention when the TV off, the TV is
powered down overall, the TV host controller, a
voice recognition unit, voiceprint identification unit,
an information storage unit are off, only the voice
collecting unit collecting the user's voice signal in
real-time consumption energy, and the module
power consumption is very low, saving power
consumption.

In summary, the implementation personalize
Television Voice wake voiceprint recognition and
speech recognition based on the present invention
provides, it is possible when the TV is turned off,
users just say like "hello television" this wake-up
word TV can be turned on and direct display your
favorite TV channels immediately. Implementation
method of the present invention can also be used
in TV user personalization automatic speech for
Taiwan, and can be ported to run on general-
purpose high-speed processor or DSP chips,
widely used in smart home related fields.

Citing: CN103442290 A ; CN103595869 A ; CN103632669 A ; CN103646646 A ;
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PATENT COOPERATION TREATY PCT/US2016/037495
ADVANCE E-MAIL From the INTERNATIONAL BUREAU

PCT h

NOTIFICATION CONCERNING
TRANSMITTAL OF COPY OF INTERNATIONAL
PRELIMINARY REPORT ON PATENTABILITY
(CHAPTER I OF THE PATENT COOPERATION .
TREATY) RUDOY, Da|_1|el, G.
; Wolf, Greenfield & Sacks. P.C.
(PCT Rule 44bis.1(c)) 600 Atlantic Avenue
Boston, MA 02210-2206
Date of mailing (day/month/year) ETATS-UNIS DAMERIQUE
27 December 2018 (27.12.2018)

Applicant's or agent’s file reference

N0484.71178 IMPORTANT NOTICE
International application No. International filing date (day/month/year) Priority date (day/montlvyear)
PCT/US2016/037495 15 June 2016 (15.06.2016)
Applicant

NUANCE COMMUNICATIONS, INC.

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

The International Bureau of WIP@ Authorized officer
34, chemin des Colombettes

1211 Geneva 20, Switzerland Kihwan Moon

Facsimile No. +41 22 338 82 70 e-mail: pct.teaml@wipo.int

Form PCT/IB/326 (January 2004}
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PCT

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY
(Chapter I of the Patent Cooperation Treaty)

(PCT Rule 44bis)

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

International application No. International filing date (day/month/year) Priority date (day/month/year})
PCT/US2016/037495 15 June 2016 (15.06.2016)

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

Applicant
NUANCE COMMUNICATIONS, INC.

1. This international preliminary report on patentability (Chapter I) is issued by the International Bureau on behalf of the
International Searching Authority under Rule 44 bis.1(a).
2. This REPORT consists of a total of 5 sheets, including this cover sheet.

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

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

Box No. 1 Basis of the report

Box No. II Priority

Box No. III Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability

Box No. IV Lack of unity of invention

Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or

industrial applicability; citations and explanations supporting such statement

Box No. VI Certain documents cited
Box No. VII Certain defects in the international application
Box No. VIII Certain observations on the international application

(00 XO O0OX

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

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

Authorized officer

The International Bureau of WIPO

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

Facsimile No. +41 22 338 82 70 e-mail: pct.teaml@wipo.int
Form PCT/IB/373 (January 2004)
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From the
INTERNATIONAL SEARCHING AUTHORITY

o PCT

WRITTEN OPINION OF THE
see form PCTASAR20 INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing
(day/month4iear) see form PCTASA210 (second sheet)

| Applicant's or agent's file reference

FOR FURTHER ACTION

- see form PCTASAR220 See paragraph 2 below
International application No. International filing date (day/nonthAsear) Priority date (day/month/irear)
PCTMUS2016/037495 15.06.2016

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

CINV. G10L15/22 ADD. G10L15/08 G10L17/22

. Applicant
NUANCE COMMUNICATIONS, INC.

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

Box No. | Basis of the opinion
Box No. Il Priority
Box No. llI Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Box No. IV Lack of unity of invention

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

Box No. VI Certain documents cited

Box No. VIl Certain defects in the international application

000 KROOO®

Box No. VIII Certain observations on the international application

2. FURTHER ACTION

If a demand for international preliminary examination is made, this opinion will usually be considered to be a
written opinion of the International Preliminary Examining Authority ("IPEA") except that this does not apply where
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the
International Bureau under Rule 66.1bis(b) that written opinions of this International Searching Authority

will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months
from the date of mailing of Form PCTASA/220 or before the expiration of 22 months from the priority date,
whichever expires later.

For further options, see Form PCTASA/220.

. Name and mailing address of the ISA: Date of completion of Authorized Officer
| — this opinion ev“‘&“ﬂm%""@
g) European Patent Office see form & %
) Zimmermann, Elko ) :
& D-80298 Munich PCTASA210 5 2 $
Tel +49 892899 -0 Telephone No. +49 89 2399-0 St
Fax: +49 89 2399 - 4465 i

Form PCTASA/237 (Cover Sheet) (January 2015)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAUS2016/037495

Box No. | Basis of the opinion

1. With regard to the language, this opinion has been established on the basis of:
the international application in the language in which it was filed.

O atranslation of the international application into , which is the language of a translation furnished for the
purposes of international search (Rules 12.3(a) and 23.1 (b)).

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

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

a. O forming part of the international application as filed:
O in the form of an Annex C/ST.25 text file.

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

b. O furnished together with the international application under PCT Rule 13ter.1(a) for the purposes of
international search only in the form of an Annex C/ST.25 text file.

c. U furnished subsequent to the international filing date for the purposes of international search only:
O in the form of an Annex C/ST.25 text file (Rule 13ter.1(a)).
O on paper or in the form of an image file (Rule 13ter.1(b) and Administrative Instructions, Section

713).

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

5. Additional comments:

Form PCTASA/237 (January 2015)
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WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY

International application No.
PCTAUS2016/037495

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

1. Statement

Novelty (N)

Inventive step (IS)

Industrial applicability (1A)

2. Citations and explanations

see separate sheet

Form PCTASA/237 (January 2015)

Yes:
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Yes:
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Yes:
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2016/037495

Be liem V

Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

CN 104 575 504 A is regarded as being the prior art closest to the subject-matter of
claim 1, and discloses a system wherein an acoustic signal is processed in parallel by
a speech recognizer and a voiceprint identification unit in order to determine whether
a wake-up command was received from a registered user, see figure 3 and
paragraphs [0050] to [0056] of the computer-generated translation annexed to this
opinion, which correspond to paragraphs [0043] to [0049] of CN 104 575 504 A.

The subject-matter of claim 1 differs from this known system in that the acoustic
signal is interpreted using information indicative of the speaker's identity and is
therefore new (Article 33(2) PCT).

The problem to be solved by the present invention may be regarded as improving the
robustness of the wake-up word recognition.

The solution to this problem proposed in claim 1 of the present application is
considered as involving an inventive step (Article 33(3) PCT) for the following
reasons: By using information indicative of the speaker's identity components of the
speech recognizer like vocabulary or acoustic model can be adapted in order to
improve the speech recognizer's ability to accurately determine whether a speaker
uttered any one of the wake-up words. In the prior art at hand there is no hint at
interpreting the acoustic signal using information indicative of the speaker's identity,
and it is not considered to be obvious in view of the parallel processing illustrated in
figure 3of CN 104 575 504 A.

Claims 20 and 37 correspond to claim 1, and claims 2-19, 21-36 and 38-53 are
dependent claims and as such also meet the requirements of the PCT with respect to
novelty and inventive step.

Form PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPO-April 2005)
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Publication number: CN105575385 A

Publication country: CHINA

Publication type:

Publication date: 2016051
Application number: CN201410541444
Application date: 20141014

Priority:
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International class®:
Family members:
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UNEXAMINED APPLIC. OPEN TO PUBLIC INSPECTION

CN20141054144420141014CN20141541444;

Title: VVOICE WAKE-UP METHOD AND APPARATUS, TERMINAL, AND
PROCESSING METHOD THEREOF

Title: M lR 7R S B B M AL Tk

Abstract:

The invention discloses a voice wake-up method and apparatus, a terminal, and a
processing method thereof. The voice wake-up method comprises: a wake-up word voice
signal sent out by a terminal user is collected and a wake-up word identification result and a
vocal print feature of the wake-up word voice signal are obtained and stored; when a
terminal is in a sleep state, a voice signal inputted externally is detected; a voice
identification result and a vocal print feature of the voice signal are obtained; the voice
identification result and the stored wake-up word identification result as well as a matching
result of the vocal print feature and the stored vocal print feature are obtained; and
according to the matching result, whether the terminal needs to be woken up is determined,;
and if so, the terminal is woken up. With the method, technical problems of low user wake-
up rate, high wrong wake-up rate, and poor user experience according to the existing voice

wake-up technology are solved.

Abstract:
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REFE 5 idie AR FCIIRIE Wy 0 G SRR S v
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15 IR e 1) RS0 RAT S SURFIE IR A7 s IR
Lt TARIRIRS &, Rl o S ARE 515 5

SRAINRIEEAE S 55 S5 RS GURRAE; 4R
HUBTIR A U S A A IR M R ) U5 L LA
IR 75 GURFAE S5 A7l 1K 5 SURFIE DL R 2R R
Y I IR VE 25 RPN 155 S e T iR S o,

s WINPT IR S 3 s AR A P IR o5 1 e g V5 RE

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

The present invention discloses a method and
apparatus for voice, terminal and processing
method to wake up. Voice wake-up method of the
present invention includes: a wake-word speech
signal acquisition end-user issue, get the wake-up
wake-up word recognition results voiceprint
characteristic word speech signals and stored; the
terminal is in a dormant state, the detection and
external input speech signal; acquiring the speech
recognition result voiceprint characteristics of the
speech signal; obtaining the wake-up word speech
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recognition result of the recognition result and
storage, as well as matches the voiceprint and
voiceprint stored; according to the match results to
determine whether the need to wake up the
terminal, and if so, to wake the terminal; the voice
of the present invention is a wake-up method can
solve the prior art existing user voice wake wake
low error rate and wake poor user experience
technical problems.

1 A speech wake method comprising the steps of:
acquisition wake-word speech signals sent by the
end-user, access to the wake-up wake-up word
recognition results voiceprint characteristic word
speech signals and storing;

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

Being the speech signal a speech recognition
result voiceprint feature;

Get the wake-up word speech recognition result of
the recognition result and storage, as well as
matches the voiceprint and voiceprint
characteristic features stored:;

According to the matching results to determine
whether the need to wake up the terminal, and if
so, to wake the terminal.

Before

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

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

3 The method as claimed in claim 2, characterized
in that the determination whether the speech
signal is a signal meets a preset requirement
comprises. of the speech signal is processed to
obtain user data and voice background noise data;

2/30
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the user data and voice data of the background
noise and background noise models are preset to
match; determine whether the speech signal
according to the matching result satisfies preset
signal requirements.

4. The method as claimed in claim 3,
characterized in that said voice data to said user
data and said background noise and background
noise models are preset to match steps include:
the user voice data and background noise model
of the pre-match points to get the first matching
value;

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

According to the matching results to determine
whether the speech signal meets a preset signal
required steps include:

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

Methods

5 as claimed in claim any one of claims 1-4,
characterized in that the said matching results
according to the procedure judges whether the
wake-up terminal comprising:

When the speech recognition result of the speech
signal with the stored wakeup word speech
recognition result of the match is successful, and
the voiceprint of the speech signal stored speech
wakeup word voiceprint match is found,
determination need to wake up the terminal.

6 The method as claimed in one any of claim 2-4,
wherein said determining step includes the
required preset signal of said speech signal
meets:

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

3/30

Petitioner Exhibit 1004, Page 937 of 1518



4/30/2019
PR 5 — 2 o TE AR BT RC Bt ST 12 75 5 e
PRI, # A, W) TR SE — ko oA A 2

i o
7ANBUR ZOROFIR I U5, HAMEAE T, I H:

METIR S — A% R T A WO AR, TR S — i T
APRHRAR A 5

Al/ex,

PR A TN SIN, BnASE A T
ARHRARAS o

B UNBUA ERGPTIR I T 15, HARHEE T, A —
A% TR N IR 2 R 9 B4 -

IR 5 A% H T 2 A T W S F e M P IR 2% Ak T
WRIRARAS I T AL B AR

O — M &ImAL B 7Yk, JRHEAE T, WRFIN

R

AR EERA-SAE— TR BT IR 19 1 5 MR 5 35
JITid 28 i

PR i (EMeRE 2 Ji, MRS PRI E S T R IR
TEE RIAT A LI TRV 34

10. QLA ZLROPINA I S5, FLRFIEAE T, Brikme
Mg I IR A R A2 4R B 4

FRAE TR E S5 5 IR R 46 R 7 A TR R Ay e i
o W7 S U T IR 25 i

IR VR 15 5 VR B UM 25 R T LRI A 11 22
- JIRAT

AR5 3% MG R e D = P SR A SHA T o L ) T F%
=

11 —Fpif G, HRHEAE T, B R4

Patent Order MT

speech signal meets the preset signal
requirements;

Get the voiceprint features speech recognition
result of the speech signal comprises:

When the first nuclear unit is judged to be the first
nuclear unit of the multi-core audio processor in
the wake of a second nuclear unit;

The second nuclear unit acquired by the speech
recognition result of the speech signal voiceprint
feature;

Get the wake of the speech recognition result of
the word recognition result is stored, and the
matching results of the step of the voiceprint
stored voiceprint features include:

The second nuclear unit acquires wake word
recognition result of the speech recognition result
and storage, as well as matches the voiceprint
characteristic with the stored voiceprint said;

According to the result of the match is determined
whether the terminal needs to wake up, if the step
of the terminal include wake-up:

The second nuclear unit is required to wake the
terminal according to the matching result of the
determination, if so, the second nuclear unit to
wake the terminal.

7 The method as claimed in claim 6, characterized
in that, further comprising:

When the first core unit judgment is NO, the first
nuclear unit goes to sleep; and / or

When the second nuclear unit judgment is NO, the
second nuclear unit into hibernation.
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— IR A A A 5

FITIR R TR AR 23 P 5 H T ot i 1) 5 3
fei5, ARICITIR MR AR U] 1 515 5 1 e R ] 150 485 21
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PR AR R ] T AE P iR S b TRIRIRE S, £
WA NS E 5

PITIR 2 — SR B S TSR BOINA 1 5 45 5 1015 IR
4G5 RN P SURFAL 5
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8 as claimed in claim 6, characterized in that said
second core said terminal means comprises wake-
up steps:

The second nuclear unit sends an interrupt event
to wake the dormant terminal in the main
processor.
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9 A terminal processing method, characterized by
comprising the steps of:

\oice wake use claims 1-5 method according to
any one of the wake-up terminal;

After the wake-up terminal, perform the
corresponding operation according to preset voice
recognition result of the speech signal.

10 The method as claimed in claim 9,
characterized in that said terminal comprises the
step of wake-up: generated based on the
recognition result of the speech signal preset type
of wake-up interrupt events to wake the terminal;

The default action steps speech recognition result
of the speech signal include: type of interrupt
event to perform the corresponding operation
according to the preset wake.

11 A speech wake apparatus, characterized in
that, comprising: a sampling module, a detection
module, a first acquisition module, a second
acquisition module, and a first judgment module
wakeup module;

The sampling module is used to wake-word
speech signal acquisition end-user issue, get the
wake-up wake-up word recognition results
voiceprint characteristic word speech signals and
storing;

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

The first acquisition module for acquiring speech
recognition result of the speech signal voiceprint
feature;

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

The first module is used for judging according to
the matching results to determine whether to wake
the terminal; in the wake of the first judging
module for judging module is YES, the wake-up
terminal.
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12 apparatus as claimed in claim 11, characterized
by further comprising: a second judging module;

Before After

in the second determining module for external
detection module input speech signal, the first
acquisition module acquiring the speech
recognition result of the speech signal and a
voiceprint characteristic, judging whether the
speech signal satisfies preset signal requirements;
the first module for obtaining said second
determination means determines YES, obtaining a
speech recognition result of the speech signal and
a voiceprint characteristic.

13 The device of claim 12, characterized in that
said second judging module for: of the speech
signal is processed to obtain user data and voice
background noise data; the user data and voice
data of the background noise and background
noise models are preset to match; determine
whether the speech signal according to the
matching result satisfies preset signal
requirements.

14. Apparatus as claimed in claim 12 or 13,
characterized in that said first acquisition module,
a second acquisition module, the judging module
and the first module wakeup integrated multi-core
audio processor of the second nuclear unit; the
second judgment module integrated in the multi-
core audio processor's first core units;

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

The first acquisition module for, after said second
core means wake, the speech signal to obtain a
speech recognition result and a voiceprint
characteristic.

15. Apparatus according to any one of claim 11-
13, wherein said first determining module is used
for the speech recognition result when the speech
signal and wake word stored speech recognition
result matches, and the voiceprint of the speech
signal stored speech wakeup word voiceprint
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match is successful, it is determined that the
terminal needs to wake up.

16 A terminal, characterized by comprising: a
speech according to any one of the processing
modules 11-13 and a wake-up apparatus as
claimed in claim;

After the processing module for the voice wake
wake the terminal apparatus, performs the
corresponding operation according to the preset
speech recognition result of the speech signal.

17. The terminal as claimed in claim 16, wherein
said speech wake-up means for generating a
wake-up module wakeup preset type of the
identification result of the speech signal interrupt
event wake the terminal;

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

\oice wake-up method and apparatus, terminal
and approach

FIELD

The present invention relates to the field of speech
recognition technology, particularly to a method
and apparatus for voice wake, terminal and
processing methods.

BACKGROUND voice in mobile terminals has not
only exist in a separate program applications, and
slowly began to add as an independent input
finger touch input, without touching the phone,
remote control and more intelligent and friendly
service to mobile phone users.

The Voice wake-up technology to provide users
with complete hands-free voice commands remote
control handset provides premise wake wake
mainstream technology software, but the software
running on premise phone system startup, is
guaranteed to receive the user's voice commands
anytime, anywhere voice engine needs to run in
the background and has been listening, mobile
phone system will not enter standby power-saving
sleep state, these wake-up voice application
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technology for power consumption unusually
strong. Speech technology currently in the market
not only in technology application taking into
account the functional-friendliness, but also
concerned about the mobile phone power
consumption, and to ask for too much is not the
voice of the user to bother, so now most of the
manufacturers wake up programs for speech
recognition system use hibernation wakeup
hardware keys or cell phone system is running
software button clicks wake.

With the continuous improvement of technical
personnel, has now appeared speech Low-power
wake-up technology, the application of low-power
sleep state in the mobile phone chip for direct use
voice commands to wake the phone operating
system, without requiring the user to manually
operate the hardware and software.

However, the prior art voice low-power wake-up
function, you can only use a fixed wake-word
speech model generated by this preset fixed
wake-acoustic model of the word. Specifically,
existing voice low-power wake-up implementation
functions, including the following:

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

The statistics estimated from a "fixed wake-up
word" sound characteristics preset in the phone
system.

The sound waveform individual user input and
generate sound statistical characteristics for
comparison. due to the low power performance
audio chip arithmetic processing capacity is
limited, the sample population statistics generated
acoustic model will be in a separate individual
users use the following questions:

1, the user's individual sound pattern difference is
far below or above sampling statistical models
feature extraction confidence interval, causing the
user to wake low. If the sample size is too small or
too simple or population characteristics, for
example, all Mandarin, all adults, will result in
sound Some specific groups, such as the voices of
children, the elderly fail to wake up.

2, in noisy environments generate complex noise
environment sampling statistical model similar
likelihood curve, causing waking up rate. When
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should wake wake chaos, causing the user
problems.

3, since the only pre-recorded "fixed wake-up
word" by manufacturers to wake up the terminal,
the user can not

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

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

Summary

The main technical problem to be solved by the
present invention is to provide a method and
apparatus for voice, terminal and approach wake,
can solve the existing user voice technology exists
wake wake low error rate and wake poor user
experience technical problems.

To solve the above technical problem, the present
invention provides a method for wake-up speech,
comprising the steps of. acquisition wake-word
speech signals sent by the end-user, access to the
wake-up wake-up word recognition results
voiceprint characteristic word speech signals and
storing;

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

Being the speech signal a speech recognition
result voiceprint feature;

Get the wake-up word speech recognition result of
the recognition result and storage, as well as
matches the voiceprint and voiceprint
characteristic features stored:;

According to the matching results to determine
whether the need to wake up the terminal, and if
so, to wake the terminal.

Before

Further, after detecting the speech signal the
method of input, the speech recognition result to
obtain a voiceprint characteristic of the speech
signal, further comprising: determining whether the
voice signal meets the requirements of a preset
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signal, and if so, Get the speech signal a speech
recognition result voiceprint features.

Furthermore, the judgment of the speech signal
meets the requirements of preset signal
comprises: of the speech signal is processed to
obtain user data and voice background noise data;
the user data and voice data of the background
noise and background noise models are preset to
match; determine whether the speech signal
according to the matching result satisfies preset
signal requirements.

Step

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

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

According to the matching results to determine
whether the speech signal meets a preset signal
required steps include:

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

Furthermore, according to the results to determine
whether the steps need to wake up the terminal
includes the matching:

When the speech recognition result of the speech
signal with the stored wakeup word speech
recognition result of the match is successful, and
the voiceprint of the speech signal stored speech
wakeup word voiceprint match is found,
determination need to wake up the terminal.

Furthermore, the judgment of the speech signal
meets the requirements of preset signal
comprises:

After the first multi-core audio processor core unit
wakes up, the first nuclear unit determines

10/30

Petitioner Exhibit 1004, Page 944 of 1518



4/30/2019
[FIFE N T e LRI A, ARUNERE T —
Fpunhb B J5v5, GLBE an R b gk

AP L SR AT LT P S0 3R ) 1 g e g 3 e
BT i

PN A i (LM 2 Ji, MRS PITR & 15 5 K& i
GIECE SARP O IE iz 2 (2

BE 2D, IR e M P i 2 1) 2D R 4 -

FRAE B IR U5 15 5 K UM Z R AL B SR (e i
T A F R PIT IR 2% i

PR E 5 5 I & U0 45 R AT I IR 1 28
R BLES:

Eﬁ%ﬁ%%$%%ﬁ%ﬁﬂ%ﬁﬁ@%ﬁﬁﬁ

FIRE DN TR IR IR I, A i iR | —
B, G CRFERIH. fadlpid, o
éﬁ?ﬁ%\%:ﬁMﬁ&\%ﬂﬁﬁﬁﬁﬂ%@

FITIR RAFE AL 1SR A2 2 0 L it R ] 15 35
f5 5, ARMITIR M BT 15515 5 1 e 1] 5
RS SURFIE A48

PR R USSR P 178 i sk e b TARBRIRAS N, K
A SN A T

PR 25— AR ] TR R 7 15 5 I 17
T2 R A S SURFAIL

PITIA 5 AR S T SRIOInA 1 8 WU 45 2R 547
filt iy nse e ) BUSNZE IR LA BITIR 75 SURFAIE S A7 4l 19
P EURFE UL B 45 2R 5

IR 56— A i b T AR 498 PIT IR UC e 45 AWt 13
i B T IR 25 i

JIT IR R M AR L 1 £ I3 26— PR A Ui g i
I, Ml HT IR 2

e, PR E I GRS R

JIT3d 26 — i s b P T e 0 4SS R 00 A1 S IR
WEE 52 a, INAS —SRABU YR R &5
S A PSR A S QU2 1T, AT R
& TR MR TTE 52K,

PITI 2 — SR HUBLHR 72 I IR 5 — ) W AL L W O
e, SRBUITIREE S S B0 R UM S5 RS SURE

file:///C:/pdf/N048471090US04/MTCN105575395.htm

/

Patent Order MT

whether the speech signal is preset to meet the
signaling requirements;

Get the voiceprint features speech recognition
result of the speech signal comprises:

When the first nuclear unit is judged to be the first
nuclear unit of the multi-core audio processor in
the wake of a second nuclear unit;

The second nuclear unit acquired by the speech
recognition result of the speech signal voiceprint
feature;

Get the wake of the speech recognition result of
the word recognition result is stored, and the
matching results of the step of the voiceprint
stored voiceprint features include:

The second nuclear unit acquires wake word
recognition result of the speech recognition result
and storage, as well as matches the voiceprint
characteristic with the stored voiceprint said;

According to the result of the match is determined
whether the terminal needs to wake up, if the step
of the terminal include wake-up:

The second nuclear unit is required to wake the
terminal according to the matching result of the
determination, if so, the second nuclear unit to
wake the terminal.

Further, the method further comprises:

When the first core unit judgment is NO, the first
nuclear unit goes to sleep; and / or

When the second nuclear unit judgment is NO, the
second nuclear unit into hibernation.

Further, the second nuclear unit to wake the
terminal comprises:

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

The same technique to solve the above problems,
the present invention also provides a method for
processing a terminal, comprising the steps of:
using voice above the top five in any one of the
wake-up wake up the terminal;

After the wake-up terminal, perform the

corresponding operation according to preset voice
11/30
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recognition result of the speech signal.

Further, the wake of the terminal comprises:
generate preset type of wake-up interrupt events
to wake the terminal according to the recognition
result of the speech signal;

The default action steps speech recognition result
of the speech signal include: type of interrupt
event to perform the corresponding operation
according to the preset wake.

Similarly to solve the above technical problem, the
present invention also provides a wake-speech
apparatus comprising: a sampling module, a
detection module, a first acquisition module, a
second acquisition module, and a first judgment
module wakeup module;

The sampling module is used to wake-word
speech signal acquisition end-user issue, get the
wake-up wake-up word recognition results
voiceprint characteristic word speech signals and
storing;

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

The first acquisition module for acquiring speech
recognition result of the speech signal voiceprint
feature;

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

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

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

Before After

in the second determining module for external
detection module input speech signal, the first
acquisition module acquiring the speech
recognition result of the speech signal and a
voiceprint characteristic, judging whether the
speech signal satisfies preset signal requirements;
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the first module for obtaining said second
determination means determines YES, obtaining a
speech recognition result of the speech signal and
a voiceprint characteristic.

Further, the second judging module for: of the
speech signal is processed to obtain user data
and voice background noise data; the user data
and voice data of the background noise and
background noise models are preset to match;
determine whether the speech signal according to
the matching result satisfies preset signal
requirements.

Furthermore, the first acquisition module, a
second acquisition module, the judging module
and the first module is integrated in the wake of
the second core multicore audio processor unit; a
second judgment module integrated the first multi-
core audio processor core unit;

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

The first acquisition module for, after said second
core means wake, the speech signal to obtain a
speech recognition result and a voiceprint
characteristic.

Further, the first determining module is used when
the speech recognition result of the speech signal
with the stored wakeup word speech recognition
result of the match is successful, and the
voiceprint of the speech signal with the stored
when the wake-up word voice voiceprint match is
successful, it is determined that the terminal needs
to wake up.

The same technique to solve the above problems,
the present invention also provides a terminal,
comprising a processing module and said wake-up
means of said speech;

After the processing module for the voice wake
wake the terminal apparatus, performs the
corresponding operation according to the preset
speech recognition result of the speech signal.

Further, the voice wake-up means for generating a
wake-up module preset type of wake-up interrupt
wake-up event of the terminal based on the
identification result of the speech signal;
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The processing module is used to perform the
type of interrupt events corresponding operation
according to the preset wake.

Advantageous Effects
The present invention is:

The present invention provides a method and
apparatus for voice, terminal and approach wake,
wake-up can improve the user rate and reduce the
error rate and enhance the user experience wake.
In particular, the present invention is the voice
wakeup method comprising: signal acquisition
wake-word speech issued by the end user to get
the wake-up wake-up word recognition results
voiceprint characteristic word speech signals and
stored; the terminal is in a sleep state, detection
external input speech signal; obtaining a speech
recognition result voiceprint characteristics of the
speech signal; obtaining the wake-up word speech
recognition result of the recognition result and
storage, as well as matches the voiceprint features
and characteristics of the voiceprint stored;
according to the matching results to determine
whether the need to wake up the terminal, and if
so, to wake the terminal; the voice of the present
invention, methods for waking up to their voice as
a sound sample end-user, end-users get the
sound characteristics of individuals (ie, the
recognition result harmony pattern feature) as an
audio sample characteristics; wake during voice
because sound sample features voiceprint and
voiceprint wakeup extraction (same sound the
same user mode), to avoid the user's individual
sound pattern difference in sound Sample user's
sound pattern caused wake-up failed to provide a
wake-up rate; in addition, the method of the
present invention is added to the speech
recognition result voiceprint matching
characteristics, can effectively avoid the noisy
environment caused by waking up, so that the
noise environment can not wake up the terminal,
reduces the error rate to wake; the method of the
present invention can also provide custom wake-
up word, to meet the needs of individual users, to
enhance the user experience.

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

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

2 the present invention method for obtaining user-
defined voice wake-word sample characteristics
provide a flow diagram illustrating the
embodiment;

3 embodiment of the present invention method for
judging whether the speech signal example of a
preset signal provides a schematic flow diagram
meet the requirements;

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

Figure 5 embodiment of the present invention to a
speech provided a wake-up system for voice wake
schematic flow diagram embodiment;

6 a schematic diagram of the process according to
a second embodiment of a terminal to treatment;

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

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

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

10 the present invention structure diagram of an
embodiment of a terminal provided in the third
embodiment.

DETAILED DESCRIPTION

The following figures present invention will be
described in further detail by specific embodiments
in combination.

Example one:

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