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DRAWINGS

Frame an input speech signal of a target user, and separately extract a
S1 plurality of speech acoustic features of the framed speech signal

|

Input the plurality of speech acoustic features into a deep learning model
/~ Y thatis based on neural network training, and collect the speech acoustic

features to form at least one cluster structure
~ Calculate an average value and a standard deviation of at least one of the
53 cluster structure

|

4 yan Perform coordinate transformation and activation function calculation on
the average value and the standard deviation to obtain a feature vector

S2

\ 4

~ Input the feature vector and an identity verification result of the target user
SH into a preset basic model to obtain a voiceprint model corresponding to the
target user, where the voiceprint model is used to verify whether an input

speech signal belongs to the target user

A\ 4

86/-\ Input a speech signal to be verified into the voiceprint model to obtain an
identity verification result

FIG.1

39 1/-\ Input the plurality of speech acoustic features into the deep learning model

\ 4

<9 2/'\ Select any time node t of the plurality of speech acoustic features, and
establish the n-th model layer with the speech acoustic features in every tn

time from the time node t, where n is a positive integer

\ 4
/S~ Select a target model layer in the plurality of model layers and obtain at
523 least one cluster structure generated at the target model layer

FIG. 2
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Select any time node t of the plurality of speech acoustic features, and
3991 /" establish a first model layer with the speech acoustic features in every t1

time from the time node t

\ 4
/N Establish a second model layer with the speech acoustic features in every
5222 t2 time from the time node t on the first model layer

A\ 4
/N Establish a third model layer with the speech acoustic features in every t3
time from the time node t on the second model layer

5223

v
‘e Establish a fourth model layer with the speech acoustic features in every
5224 t4 time from the time node t on the third model layer

v

/Y Establish a fifth model layer with the speech acoustic features in every t5

5295 time from the time node t on the fourth model layer, where t1<t2<t3<t4<t5
FIG. 3
851/\ Reduce dimensions of the feature vector of the voiceprint model

\ 4
e Input the dimension-reduced feature vector and the identity verification
result of the target user into the preset basic model to obtain the voiceprint

model

Sh2

FIG. 4

/N Perform fast Fourier transform on the framed speech signal to obtain an
SI1 energy spectrum

\ 4
/S~ Input the energy spectrum into a Mel-scaled triangular filter bank to output a
S12

plurality of formant features

v
513 /N Perform discrete cosine transform on the formant features to obtain the speech

acoustic features

FIG.5
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S 11/\ Perform pre-emphasis processing on the framed speech signal

\4

S112 Y Window the pre-emphasized speech signal

\ 4
Extract an effective part of speech signal containing a speech sound through
S1137 speech endpoint detection

\ 4

S1 14/_\ Perform fast Fourier transform on the effective part of speech signal

FIG. 6

Frame an input speech signal of a target user, and separately extract a
plurality of speech acoustic features of the framed speech signal

|

Input the plurality of speech acoustic features into a deep learning model
S92 7 that is based on neural network training, and collect the speech acoustic

features to form at least one cluster structure

Sl

\ 4
SB/-\ Calculate an average value and a standard deviation of at least one of the
cluster structure

v

Perform coordinate transformation and activation function calculation on
the average value and the standard deviation to obtain a feature vector

\ 4

Input the feature vector and an identity verification result of the target user
into a preset basic model to obtain a voiceprint model corresponding to the
target user, where the voiceprint model is used to verify whether an input

speech signal belongs to the target user

57/_\ \ 4

Receive attribute information marked by a user on the voiceprint model,
where the attribute information includes at least one of gender, age and

ethnicity of the target user

FIG.7
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514/\ Identify a speech content of the input framed speech signal
A\ 4
515/_\ Determine a sounding part of the speech content
\ 4
816/-\ Split the speech signal based on the sounding part
v
817/\ Extract speech acoustic features from the split speech signal separately
FIG. 8
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