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S101

obtaining an image to be processed

inputting the image to be processed into a first super-resolution network model 

and a second super-resolution network model trained in advance, respectively; 

wherein the first super-resolution network model is a convolutional neural 

network trained using a plurality of original sample images and corresponding 

target sample images; the second super-resolution network model is a generative 

network included in a generative adversarial network trained using a plurality of 

original sample images and corresponding target sample images; the network 

structures of the first super-resolution network model and the second super-

resolution network model are the same; the resolutions of the target sample 

images are greater than the resolutions of the original sample images

obtaining a first image output by the first super-resolution network model and a 

second image output by the second super-resolution network model; wherein the 

resolution of the first image and the resolution of the second image are both 

greater than the resolution of the image to be processed

S102

S103

fusing the first image and the second image to obtain a target image, wherein the 

resolution of the target image is greater than the resolution of the image to be 

processed

S104

 
Fig. 1 

S201
obtaining a training sample set comprising a plurality of training 

samples; wherein each training sample comprises an original sample 

image and a corresponding target sample image; the resolution of the 

target sample image is greater than the resolution of the original 

sample image

inputting a first preset number of first original sample images in the 

training sample set into a current convolutional neural network to 

obtain first reconstruction target images corresponding to first 

original sample images

calculating a loss value based on first reconstruction target images, 

first target sample images corresponding to the first original sample 

images and a preset first loss function

S202

S203

taking the current convolutional neural network as a trained first 

super-resolution network model

S204

S206

determining whether the current 
convolutional neural network converges based on the 

loss value of the preset first loss function

adjusting network 

parameters of the current 

convolutional neural 

network

No

Yes

S205
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taking the network parameters of the first super-resolution network 

model as initial parameters of the generative network in the generative 

adversarial network to obtain a current generative network; and setting 

initial parameters of a discrimination network in the generative 

adversarial network to obtain a current discrimination network

inputting a second preset number of second original sample images in 

the training sample set into the current generation network to obtain 

second reconstruction target images corresponding to second original 

sample images

inputting the second reconstruction target images into the current 

discrimination network to obtain, for each second reconstruction target 

image, a  first current prediction probability value of the second 

reconstruction target image being a second target sample image; and 

inputting second target sample images corresponding to the second 

original sample images into the current discrimination network to obtain, 

for each second target sample image, a second current prediction 

probability value of the second target sample image being a second 

target sample image

calculating a loss value based on first current prediction probability 

values, second current prediction probability values, the real result of 

whether it is a second target sample image and a preset second loss 

function

adjusting network parameters of the current discrimination network 

according to the loss value of the preset second loss function to obtain a 

current intermediate discrimination network

 inputting a third preset number of third original sample images in the 

training sample set into the current generative network to obtain third 

reconstruction target images corresponding to the third original sample 

images

inputting the third reconstruction target images into the current 

intermediate discrimination network to obtain, for each third 

reconstruction target image, a third current prediction probability value 

of the third reconstruction target image being a third target sample image

calculating a loss value based on third current prediction probability 

values, the real result of whether it is a third target sample image, third 

target sample images corresponding to the third original sample images, 

the third reconstruction target images, and a preset third loss function

adjusting the network parameters of the current generative network 

according to the loss value of the third loss function, and increasing the 

number of iterations by one

determining whether the preset number of iterations is 

reached

taking the trained current generative network as a second super-

resolution network model

No

Yes

S301

S302

S303

S304

S305

S306

S307

S308

S309

S310

S311
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S401

obtaining an image to be processed

inputting the image to be processed into a pre-trained super-

resolution reconstruction model; wherein the super-resolution 

reconstruction model is obtained by training a preset 

convolutional neural network and a generative adversarial 

network comprising a generative network and a discrimination 

network respectively using a plurality of training samples and 

then performing parameter fusion on network parameters of the 

trained preset convolutional neural network and network 

parameters of the trained generative network; the network 

structures of the super-resolution reconstruction model, the preset 

convolutional neural network and the generative network are the 

same; wherein each training sample comprises an original sample 

image and a corresponding target sample image, the resolution of 

the target sample image is greater than that of the original sample 

image

obtaining a target image corresponding to the image to be 

processed output from the super-resolution reconstruction model, 

wherein the resolution of the target image is greater than that of 

the image to be processed

S402

S403

 

Fig. 4 

S501

obtaining a training sample set containing a plurality of 

training samples; wherein each training sample includes an 

original sample image and a corresponding target sample 

image; the resolution of the target sample image is greater than 

that of the original sample image

training a preset convolutional neural network based on the 

training sample set, and taking the trained preset convolutional 

neural network as a target convolutional neural network model

training a generative adversarial network based on the training 

sample set, and taking a generative network in the trained 

generative adversarial network as a target generative network 

model

S502

S503

performing weighted fusion on network parameters of each 

layer of the target convolutional neural network model and 

network parameters of each layer of the target generative 

network model respectively to obtain fused network 

parameters

creating a super-resolution reconstruction model; wherein the 

network structure of the super-resolution reconstruction model 

is the same as the network structures of the preset 

convolutional neural network and the generative network, and 

the network parameters of the super-resolution reconstruction 

model are the fused network parameters

S504

S505
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S601
obtaining a training sample set containing a plurality of 

training samples, wherein each training sample includes an 
original sample image and a corresponding target sample 
image; the resolution of the target sample image is greater 

than that of the original sample image

inputting a first preset number of first original sample 
images in the training sample set into a current preset 

convolutional neural network to obtain first reconstruction 
target images corresponding to the first original sample 

images

calculating a loss value based on the first reconstruction 
target images, first target sample images corresponding to 

the first original sample images and a preset first loss 
function

S602

S603

determining whether the current preset 
convolutional neural network converges based 

on the loss value of the preset first loss function

obtaining a trained target convolutional neural network 

model

adjusting network parameters of the current preset 

convolutional neural network

taking the network parameters of the target convolutional 
neural network model as initial parameters of a generative 
network in the generative adversarial network to obtain a 
current generative network; and setting initial parameters 
of a discrimination network in the generative adversarial 

network to obtain a current discrimination network

inputting a second preset number of second original 
sample images in the training sample set into the current 
generative network to obtain second reconstruction target 

images corresponding to the second original sample 
images

inputting a second preset number of second original 
sample images in the training sample set into the current 
generative network to obtain second reconstruction target 

images corresponding to the second original sample 
images

calculating a loss value based on first current prediction 
probability values, second current prediction probability 

values, the real result of whether it is a second target 
sample image and a preset second loss function

adjusting network parameters of the current discrimination 
network according to the loss value of the preset second 

loss function to obtain a current intermediate 
discrimination network

inputting a third preset number of third original 
sample images in the training sample set into the 

current generative network to obtain third 
reconstruction target images corresponding to the 

third original sample images

inputting the third reconstruction target images into 
the current intermediate discrimination network to 
obtain, for each third reconstruction target image, a 

third current prediction probability value of the 
third reconstruction target image being a third 

target sample image

calculating a loss value based on third current 
prediction probability values, the real result of 
whether it is a third target sample image, third 

target sample images corresponding to the third 
original sample images, the third reconstruction 
target images, and a preset third loss function

adjusting the network parameters of the current 
generative network according to the loss value of 
the third loss function, and increasing the number 

of iterations by one

determining whether the preset 
number of iterations is reached

taking the trained current generative network as a 
target generative network model

No

Yes

S604

Yes

No

S605

S606

S607

S609

S608

S610

S611

S612

S613

S614

S615

S616

S617

performing weighted fusion on the network 
parameters of each layer of the target convolutional 
neural network model and the network parameters 

of each layer of the target generative network 
model respectively to obtain fused network 

parameters

creating a super-resolution reconstruction model

S618

S619

Fig. 6 

701

to-be-processed image obtaining unit
702

703
input unit

obtaining unit

target image obtaining unit
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801

to-be-processed image obtaining unit

802

803

to-be-processed image inputting unit

target image obtaining unit
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901

sample set obtaining unit

902

903

target convolutional neural network model 
obtaining unit

target generative network model obtaining unit

fusion unit

904

super-resolution reconstruction model creation 
unit

905
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