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Acquiring and preprocessing an image to-be-annotated to obtain a plurality of 

instance images
S110

Inputting the instance images into a DenseNet network-based classification 

model for binary classification

Connecting binary-classification results corresponding to the instance images to 

obtain a classification-result image

Inputting the instance images into a Vnet network-FPN network-based 

segmentation model for binarization segmentation

Connecting binarization-segmentation results corresponding to the instance 

images to obtain a segmentation-result image

Calculating a binarization fusion image according to the classification-result 

image and the segmentation-result image

Extracting a contour of the fusion image, and annotating a region of interest in 

the image to-be-annotated according to the contour
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When a DenseNet network-based classification model predicts that an instance image has a 

region of interest, determine that a binary-classification result corresponding to the 

instance image is a first-value block

When the DenseNet network-based classification model predicts that an instance image 

has no region of interest, determine that a binary-classification result corresponding to the 

instance image is a second-value block
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For each of the inputted instance images, preprocessing the instance image to obtain a 

feature map
S11

Increasing the number of channels of the preprocessed feature map according to a first 

dense block in a DenseNet network

Reducing the size of the feature map outputted by the first dense block according to a first 

transition block in the DenseNet network

Increasing the number of channels of the feature map outputted by the first transition block 

according to a second dense block in the DenseNet network, and reducing the size of the 

feature map outputted by the second dense block according to a second transition block in 

the DenseNet network

Increasing the number of channels of the feature map outputted by the second transition 

block according to a third dense block in the DenseNet network, and reducing the size of the 

feature map outputted by the third dense block according to a third transition block in 

theDenseNet network

Increasing the number of channels of the feature map outputted by the third transition block 

according to a fourth dense block in the DenseNet network

Performing batch normalization and global average pooling on the feature map outputted by 

the fourth dense block

According to a feature vector obtained by performing global average pooling, performing 

binary classification on the instance image corresponding to the feature vector
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For each of inputted instance images, inputting the instance image into a Vnet network of the 

segmentation model
S141

Performing, based on the Vnet network, non-linear activation, a plurality of down-sampling, 

and a plurality of up-sampling on the instance image sequentially

Based on a FPN network of the segmentation model, outputting a binarization-segmentation 

result corresponding to the instance image according to a result of the plurality of up-

sampling

S142

S143

 

 

FIG. 12 

 

 

 

Performing a convolution operation on an output of a first up-sampling in the Vnet 

network
S1431

Performing a convolution operation on an output of a second up-sampling in the Vnet 

network

Performing up-sampling on a result of the convolution operation performed on the output 

of the first up-sampling, and adding a result of the up-sampling performed to a result of the 

convolution operation performed on the output of the second up-sampling

Performing a convolution operation on an output of a third up-sampling in the Vnet 

network

Performing up-sampling on a result of the convolution operation performed on the output 

of the second up-sampling, and adding a result the up-sampling performed to a result of the 

convolution operation performed on the output of the third up-sampling

Performing a convolution operation on an output of a fourth up-sampling in the Vnet 

netwsork

Adding a result of the convolution operation performed on the output of the third up-

sampling to a result of the convolution operation performed on the output of the fourth up-

sampling

Performing 1×1 convolution on added results to obtain a binarization segmentation-result 

image
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Acquiring and preprocessing an image to-be-annotated to obtain a plurality of instance 

images
S110

Inputting the instance images into a DenseNet network-based classification model for 

binary classification

Connecting binary-classification results corresponding to the instance images to obtain a 

classification-result image

Inputting the instance images into a Vnet network-FPN network-based segmentation 

model for binarization segmentation

Connecting binarization-segmentation results corresponding to the instance images to 

obtain a segmentation-result image

Taking intersection of the classification-result image and the segmentation-result image to 

obtain a binarization fusion image

Extracting a contour of the fusion image, and annotating a region of interest in the image 

to-be-annotated according to the contour
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When a pixel in the classification-result image has a first value and the pixel in the 

segmentation-result image has the first value, setting the pixel in the fusion image to be the 

first value

S1611

When a pixel in the classification-result image has a second value, setting the pixel in the 

fusion image to be the second value

When a pixel in the segmentation-result image has the second value, setting the pixel in the 

fusion image to be the second value
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Acquiring and preprocessing an image to-be-annotated to obtain a plurality of instance 

images
S110

Inputting the instance images into a DenseNet network-based classification model for 

binary classification

Connecting binary-classification results corresponding to the instance images to obtain a 

classification-result image

Inputting the instance images into a Vnet network-FPN network-based segmentation 

model for binarization segmentation

Connecting binarization-segmentation results corresponding to the instance images to 

obtain a segmentation-result image

Taking intersection of the dilated classification-result image and the segmentation-result 

image to obtain the binarization fusion image

Extracting a contour of the fusion image, and annotating a region of interest in the image 

to-be-annotated according to the contour
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Dilating the first-value block in the classification-result image S101
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