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Train a first neural network by means of a speaker record sample to obtain a speaker recognition
model, the output training result of the first neural network being a speaker vector sample

A

Train a second neural network by means of an unaccompanied vocal singing sample and the
speaker vector sample to obtain an unaccompanied singing synthesis model

y

Input a speaker record to be synthesized into the speaker recognition model to obtain speaker
information output by the intermediate hidden layer of the speaker recognition model

A 4

Input unaccompanied singing music information to be synthesized and the speaker information
into the unaccompanied singing synthesis model to obtain a synthesized custom tone and vocal
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Divide the speaker record sample into a test record sample and a registered record sample, and
mput them into the first neural network
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Output a registered record feature through the first neural network based on the registered
record sample, and perform a mean-pooling on the registered record feature to obtain a
registered record vector
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Output a test record vector through the first neural network based on the test record sample

A

Perform a cosine similarity calculation on the registered record vector and the test record vector
to obtain a cosine similarity result
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Perform a parameter optimization on the first neural network through the cosine similarity result
and a regression function until a loss value of the regression function is minimum
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Determine the first neural network after the parameter optimization as the speaker recognition model

.

Train a second neural network by means of an unaccompanied singing vocal sample and the
speaker vector sample to obtain an unaccompanied singing synthesis model

S104
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A

Input a speaker record to be synthesized into the speaker recognition model to obtain speaker
information output by the intermediate hidden layer of the speaker recognition model
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A 4

Input unaccompanied singing music information to be synthesized and the speaker information into
the unaccompanied singing synthesis model to obtain a synthesized customized timbre vocal
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Train a first neural network by means of a speaker record sample to obtain a
speaker recognition model, and a training result output by the first neural
network 1s a speaker vector sample
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Analyze a music score sample, a lyric sample and a phoneme duration sample in
the unaccompanied singing vocal sample

-

¥

Train the duration model by means of the speaker vector sample, the music score
sample, the lyrics sample and the phoneme duration sample, and an output result
of the duration model is a duration prediction sample

S3044
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Input a speaker record to be synthesized into the speaker recognition model to
obtain speaker information output by the intermediate hidden layer of the
speaker recognition model

S106

A

Input unaccompanied singing music information to be synthesized and the speaker
information into the unaccompanied singing synthesis model to obtain a
synthesized customized timbre vocal
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Train a first neural network by means of a speaker record sample to obtain a
speaker recognition model, and a training result output by the first neural
network is a speaker vector sample
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Analyze a music score sample, a lyric sample and a phoneme duration sample in
the unaccompanied singing vocal sample
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S4044

Extract a Mel spectrogram sample according to a song in the unaccompanied
singing vocal sample

v

Train the acoustic model by means of the speaker vector sample, the phoneme
duration sample, the music score sample, the lyrics sample and the Mel
spectrogram sample, and an output result of the acoustic model is a Mel

spectrogram prediction sample

S4046

A 4

Input a speaker record to be synthesized into the speaker recognition model to
obtain speaker information output by the intermediate hidden layer of the
speaker recognition model

S106

A

Input unaccompanied singing music information to be synthesized and the
speaker information into the unaccompanied singing synthesis model to
obtain a synthesized customized timbre vocal
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Train a first neural network by means of a speaker record sample to obtain a
speaker recognition model, and a training result output by the first neural
network is a speaker vector sample
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Extract a Mel spectrogram sample according to a song in the unaccompanied
singing vocal sample

!

Train a vocoder model by means of the Mel spectrogram sample, and an output
result of the vocoder model is an audio prediction sample

S5044
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l

Input a speaker record to be synthesized into the speaker recognition model to
obiain speaker information outpul by the intermediate hidden layer of the
speaker recognition model

5106

h 4

Input unaccompanied singing music information 1o be synthesized and the speaker
information into the unaccompanied singing synthesis model to obtain a
synthesized customized timbre vocal

FIG.S
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Train a first neural network by means of a speaker record sample to obtain a
speaker recognition model, and a training result output by the first neural
network is a speaker vector sample
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S3042

Analyze a music score sample, a lyric sample and a phoneme duration sample
in the unaccompanied singing vocal sample

.~

¥

Train the duration model by means of the speaker vector sample, the music score
sample, the lyrics sample and the phoneme duration sample,
and an output result of the duration model is a duration prediction sample

S3044

v

Input a speaker record to be synthesized into the speaker recognition model to
obtain speaker information output by the intermediate hidden layer
of the speaker recognition model
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Analyze music scores to be synthesized and lyrics to be synthesized in the
unaccompanied singing music information
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v

Input the speaker information, the music scores to be synthesized and the lyrics
to be synthesized into the duration model, and an output result of
the duration model is a duration prediction result to be synthesized

S6084

Input the duration prediction result, the speaker information, the music scores to be
synthesized and the lyrics to be synthesized into the acoustic model, and an output
result of the acoustic model is a Mel spectrogram prediction result to be synthesized
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\ 4

Input the Mel spectrogram prediction result into the vocoder model, and an output
result of the vocoder model is the synthesized customized timbre vocal
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Train a first neural network by means of a speaker record sample to obtain a
speaker recognition model, and a training result output by the first neural
network is a speaker vector sample

:

Analyze a music score sample, a lyric sample and a phoneme duration sample in
the unaccompanied singing vocal sample

v

Train the duration model by means of the speaker vector sample, the music score
sample, the lyrics sample and the phoneme duration sample, and an output result
of the duration model is a duration prediction sample

Input a speaker record to be synthesized into the speaker recognition model to
obtain speaker information output by the intermediate hidden layer of the
speaker recognition model

\ 4

Perform a text analysis and a feature extraction on music scores and lyrics in the
unaccompanied singing music information to acquire the music scores to be
synthesized and the lyrics to be synthesized

S7082

A
input the duration prediction result, the speaker information, the music scores to be
synthesized and the lyrics to be synthesized into the acoustic model, and an output
result of the acoustic model is a Mel spectrogram prediction result to be synthesized

S6086
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\ 4

Input the Mel spectrogram prediction result into the vocoder model, and an output
result of the vocoder model is the synthesized customized timbre vocal

S6088
L

FIG.7



8/15

Train a first neural network by means of a speaker record sample to obtain a
speaker recognition model, and a training result output by
the first neural network is a speaker vector sample
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Analyze a music score sample, a lyric sample and a phoneme duration sample in
the unaccompanied singing vocal sample

v

Train the duration model by means of the speaker vector sample, the music score
sample, the lyrics sample and the phoneme duration sample, and an output result
of the duration model is a duration prediction sample

S3044

Y

Input a speaker record to be synthesized into the speaker recognition model to
obtain speaker information output by the intermediate hidden layer of the
speaker recognition model

S106

A 4

S6082

Analyze music scores to be synthesized and lyrics to be synthesized in the
unaccompanied singing music information

I

v

Input the speaker information, the music scores to be synthesized and the lyrics
to be synthesized into the duration model, and an output result of the duration
model is a duration prediction result to be synthesized

S6084
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Perform a frame-level extension on the duration prediction result, the music scores
to be synthesized and the Iyrics to be synthesized

I

v

Input a result of the frame-level extension and the speaker information into the
acoustic model, and the output result of the acoustic model is the Mel spectrogram
prediction result to be synthesized

S8084
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Input the Mel spectrogram prediction result into the vocoder model, and an output
result of the vocoder model is the synthesized customized timbre vocal
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