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FIG. 1

Acquire at least one labeled vocal audio, at least one vocal note label corresponding to each labeled vocal
audio, at least one pure vocal audio, and at least one accompaniment audio

Y

Acquire a trained first network by training a first network based on the labeled vocal audio, the
accompaniment audio, and the vocal note label corresponding to the labeled vocal audio, wherein the first
network is configured to output a vocal note recognition result corresponding to the labeled vocal audio
based on a synthesized audio generated from the labeled vocal audio and the accompaniment audio

Acquire the vocal note recognition model by training a second network based on the trained first network,
the pure vocal audio, and the accompaniment audio, wherein the second network is configured to output a
vocal note recognition result corresponding to the pure vocal audio based on a synthesized audio generated

from the pure vocal audio and the accompaniment audio
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Acquire at least one labeled vocal audio, at least one vocal note label corresponding to each labeled vocal
audio, at least one pure vocal audio, and at least one accompaniment audio

Acquire a trained first network by training a first network based on the labeled vocal audio, the
accompaniment audio, and the vocal note label corresponding to the labeled vocal audio, wherein the first
network is configured to output a vocal note recognition result corresponding to the labeled vocal audio
based on a synthesized audio generated from the labeled vocal audio and the accompaniment audio

Train a second network based on the trained first network, the pure vocal audio, and the accompaniment
audio

232

Determine whether the second

network satisfies a training stop condition

Determine the trained second network as the vocal note recognition model

FIG. 3

Acquire at least one labeled vocal audio, at least one vocal note label corresponding to each labeled vocal
audio, at least one pure vocal audio, and at least one accompaniment audio

v

Acquire a synthesized audio corresponding to the labeled vocal audio by synthesizing the accompaniment
audio with the labeled vocal audio

v

Train the first network based on the synthesized audio corresponding to the labeled vocal audio and the
vocal note label corresponding to the labeled vocal audio to obtain the trained first network

Train a second network based on the trained first network, the pure vocal audio, and the accompaniment

audio
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Determine the trained second network as the vocal note recognition model
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Acquire a target audio with accompaniment, the target audio including a vocal and an accompaniment

Acquire an audio feature of the target audio, the audio feature including features of the target audio related in
a time-frequency domain

Extract the note feature of the target audio based on the audio feature, the note feature including a feature
related to the vocal note of the target audio

Y

Acquire the vocal note sequence of the target audio based on the note feature
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