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AI is a computer program that

can imitate some functions of

human thinking

the perception of visual

information (computer vision)

the ability to learn (machine

learning) 

the ability to make decisions

(potentially)

What is Artificial Intelligence (AI)? 
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AI  publications in the diagnosis of diabetic retinopathy (DR)



Classification of Diabetic Retinopathy



Training Database

a set of examples on which the

AI algorithm is trained

each image must be labeled by ophthalmologists



Testing Database

1) Original fundus image 2) Fluorescein angiography

3) Fundus image after 

preprocessing

4) Fundus image labeled by  ophthalmologist 5) Fundus image labeled by AI algorithm

Sensitivity (Recall)

Recall = TP/(TP+FN)

Specificity

Specificity = TN/(TN+FP)

AUC ROC (Area Under Curve Receiver 

Operating Characteristic)

Sorensen-Dies index
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Fundus Image Analysis Module
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Fundus Image Analysis Module: drop zone
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Fundus Image Analysis Module
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Fundus Image Analysis Module
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Fundus Image Analysis Module:

report
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According to the International Cassification

of Diabetic Retinopathy
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Interactive Diabetic Retinopathy Guide



Interactive Diabetic Retinopathy Guide
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Interactive Diabetic Retinopathy Guide: Self-Test
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Consequences

Overloaded national healthcare systems, high social 

coast

Insufficient coverage by the ophthalmology healthcare 

services of patients with diabetes both nationally and 

worldwide;

Late diagnostics is one of the major reasons of blindness 

and vision impairment due to diabetic retinopathy (DR) 

and diabetic macular edema (DME).

422m patients worldwide are suffering 

from diabetes mellitus (WHO) 950K
people in the European region 

have vision impairment and 

blindness caused by diabetes 

~640m  people aged 20-79 age will suffer from diabetes by 2040

Ogurtsova K, da Rocha Fernandes JD, Huang Y et al. IDF Diabetes Atlas: Global estimates for the prevalence of diabetes for 2015 and 2040. Diabetes Res Clin Pract. 2017 Jun;128:40-50. doi: 10.1016/j.diabres.2017.03.024. Epub 2017 Mar 31. PMID: 28437734.

Diabetic Retinopathy

is a complication of diabetes mellitus, a 

leading cause of preventable vision 

impairment and blindness;

Each patient suffering from diabetes 

needs ophthalmology check up from once 

every 2 years to 12 times a year 

Practical benefits of the AI in the diagnosis of  DR
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World Health Organisation Diabetic retinopathy screening: a short guide (2020)[2]
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The most effective method for

preventing blindness and low

vision due to DR and DME is

regular ophthalmic screening.

Diabetes Retinopathy Mobile Screening 
Service, Liverpool Diabetes Eye Center, UK [1]

Ophthalmic screening 



Technology Trends

Fundus imaging becomes 

cheaper and more accessible 

Slit lamp + adapter +
smartphone
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[2] https://www.aao.org/eyenet/article/a-retina-telemedicine-technique

[3] https://www.youtube.com/channel/UCwHftYAyR9d6CXIz_oBcnTA

[3]

Fundus camera Portable fundus camera Diagnostics fundus lens + 
smartphone [1]

Lens (magnifier) + 
smartphone [2]

Fundus imaging technology is progressing rapidly: nowadays it’s possible to make fundus images via smartphones (icluding home-based 

check-up)
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