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Motivation 
 Information about the personal risk of potential cerebrovascular 

diseases can be obtained through the quantization parameter of 
the retinal vessel, which is widely used in clinical practice and 
may improve the prevention of strokes in hypertensive patients. 
Retinal vessel segmentation facilitates the quantification of 
characteristics. 

 The advantage of this method is that it can overcome the 
randomness of boundary selection and the subjective error of 
quantization, and provide a convenient way for doctors to select 
vessels of interest. This can help in the early diagnosis of 
diseases and the monitoring of prognosis and treatment. 
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Main idea 
  A low-level and bottom-up visual saliency model is adopted to 

detect the fundus image. By computing the distance between 
the mean pixel value and the Gaussian blurred version of the 
fundus image, the distance image is used in the saliency image. 
This method can highlight the saliency region of the retinal 
vessel and obtain clear edges with a complete resolution.  

  Given that the GNET model used to learn the characteristics of 
the fundus image may lose some details, an improved model is 
proposed, and the classification results are obtained through a 
training classifier. 
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Method 
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Major results 

The quantitative performances of both enhancement and segmentation 
steps show that our method effectively detects the blood vessels with 
an accuracy of above 95%. 
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Major results 

The true positive rate is on the y axis, whereas the false positive rate is 
on the x axis. The AUC of the UNET model is close to 0.9835 and that 
of the model combining saliency and GNET is close to 0.9843. 
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Conclusions 
To obtain clear edges with a complete resolution of retinal vessels, a 
saliency image has been used as the input image of the deep learning 
network. A novel GNET model has been proposed to train the features and 
classify the pixels using classifiers. Upsampling has been operated before 
max-pooling and the opposite operation was implemented in the right layer 
to reduce the loss of several features caused by the size after convolution 
and to obtain details. The proposed algorithm has been evaluated using 
images from the DRIVE database.  

Compared with other deep learning algorithms, the proposed algorithm had 
higher accuracy, sensitivity, and specificity. The retinal vessels can be 
accurately segmented, and vessel change characteristics can be extracted 
to provide a basis for the screening of cerebrovascular diseases. 
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