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 Low- and middle-income countries account for 
about 75% of the  global diabetes cases. But 
medical infrastructure is lacking to  identify and 
treat this disease.

 In 2014 there have been 415m adults living with 
diabetes. About 145m (35%) had some form of 
diabetic retinopathy (DR).  Among these 45m (11%) 
had vision-threatening DR. In 2040  about 642m 
adults will have diabetes.

 About 7m of people with diabetes are 
blind due to DR.

 There are no early symptoms, but early detection 
and treatment can reduce the risk of vision loss by 
95%.
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Diabetic Retinopathy(DR)
 



 Traditional diabetic eye screening lasts about 30 minutes.

 Within six weeks, they will receive results.

 requires a well-trained clinician to manually 

    evaluate color fundus photographs of the retina

 Equipment are highly demanded in rural areas mobile
model
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How?
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1. Classficaition: The network is trained in only labels on image level  (No 
DR, Referabel DR).

Non-referable DR （No DR)                      DR

NO DR            Mild                       Moderate        Severe    Proliferative DR
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 2. Proposed Framework



Method
 3. Mix-training stragety. Promote  the  capacity  of  capturing  diversified  lesions.
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 4.  Inference method

[2] A.  Chattopadhay,  A.  Sarkar,  P.  Howlader,  and  V.  N.  Balasubramanian,“Grad-cam++: Generalized gradient-based visual explanations for deepconvolutional networks,” 
in2018 IEEE Winter Conference on Applica-tions of Computer Vision (WACV).    IEEE, 2018, pp. 839–847.



Result
 

 High resolution images used for testing
 Lesions marked by four experts
 Regions with more than 75% confidence among the experts are considered as acceptable.

Test data set: DiaretDB1 dataset [3]
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(a) Fundus images (b) Ground-truth (c) Segmented results


