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Obtaining a first fundus-image initial sample and a second fundus-image initial 

sample, where the first fundus-image initial sample is based on a first fundus-

image data source, and the second fundus-image initial sample is based on a 

second fundus-image data source

Performing feature extraction on the first fundus-image initial sample to obtain 

first fundus-image initial feature data having a first data-source feature, and 

performing feature extraction on the second fundus-image initial sample to 

obtain second fundus-image initial feature data having a second data-source 

feature

Converting the first fundus-image initial feature data into second fundus-image 

expansion feature data having the second data-source feature, and converting 

the second fundus-image initial feature data into first fundus-image expansion 

feature data having the first data-source feature
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Performing image restoration on the first fundus-image expansion feature data 

to obtain a first fundus-image expansion sample corresponding to the first 

fundus-image data source, and performing image restoration on the second 

fundus-image expansion feature data to obtain a second fundus-image 

expansion sample corresponding to the second fundus-image data source
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Collecting fundus images, and obtaining data source information of the fundus images

For each of the fundus images, determining, according to the data source information, 

whether data source of the fundus image is the first fundus-image data source, the 

second fundus-image data source, or a fundus-image data source to-be-determined

Determining a fundus image whose data source is the first fundus-image data source 

as the first fundus-image initial sample, and determining a fundus image whose data 

source is the second fundus-image data source as the second fundus-image initial 

sample
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Inputting a fundus image whose data source is the fundus-image data source to-be-

determined into a pre-trained fundus-image classification model, and determining, 

according to an output result of the fundus-image classification model, the fundus 

image as the first fundus-image initial sample, the second fundus-image initial sample, 

or a noise sample
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Determining a pre-trained first encoder and a pre-trained second encoder, where the 

first encoder is based on a convolutional neural network, and the second encoder is 

based on a convolutional neural network

Inputting the first fundus-image initial sample into the first encoder, and performing, 

with the first encoder, feature extraction on the first fundus-image initial sample to 

obtain the first fundus-image initial feature data having the first data-source feature

Inputting the second fundus-image initial sample into the second encoder, and 

performing, with the second encoder, feature extraction on the second fundus-image 

initial sample to obtain the second fundus-image initial feature data having the second 

data-source feature
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Determining a pre-trained first transcoder and a pre-trained second transcoder, where 

the first transcoder is based on a residual network, and the second transcoder is based 

on a residual network

Inputting the first fundus-image initial feature data into the first transcoder, and 

converting, with the first transcoder, the first fundus-image initial feature data into the 

second fundus-image expansion feature data having the second data-source feature

Inputting the second fundus-image initial feature data into the second transcoder, and 

converting, with the second transcoder, the second fundus-image initial feature data 

into the first fundus-image expansion feature data having the first data-source feature
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Determining a first decoder and a second decoder, where the first decoder is based on 

a deconvolutional neural network and corresponds to the second encoder, and the 

second decoder is based on a deconvolutional neural network and corresponds to the 

first encoder

Inputting the first fundus-image expansion feature data into the first decoder, and 

performing, with the first decoder, image restoration on the first fundus-image 

expansion feature data to obtain the first fundus-image expansion sample 

corresponding to the first fundus-image data source

Inputting the second fundus-image expansion feature data into the second decoder, 

and performing, with the second decoder, image restoration on the second fundus-

image expansion feature data to obtain the second fundus-image expansion sample 

corresponding to the second fundus-image data source
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Constructing a first discriminator and a second discriminator, where the first 

discriminator is configured to determine whether an input image is from the first 

fundus-image data source, and the second discriminator is configured to determine 

whether an input image is from the second fundus-image data source

Forming a first generative adversarial network by sequentially connecting the first 

encoder, the first transcoder, the second decoder, and the second discriminator, and 

forming a second generative adversarial network by sequentially connecting the 

second encoder, the second transcoder, the first decoder, and the first discriminator

Training jointly, with a same loss function, the first generative adversarial network 

and the second generative adversarial network
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