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RetinOpTIC - Automatic Evaluation of Diabetic Retinopathy
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PURPOSE

The aim of the RetinOpTIC project is to perform mass
screening of color fundus images assessing the
presence of Diabetic Retinopathy (DR). Algorithm
performance is evaluated on the Messidor-2 image
database, and compared to competitive algorithms
which are already CE marked and FDA approved.

METHODS

Based on Artificial Intelligence (Al) solutions, referable
DR is detected using convolutional neural networks
(CNNs). The solution includes first the automatic

The proposed CNN ensemble was trained to process a
varying number of images per eye. During training and
inference, the most pathological image in each eye was
automatically selected.
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To be able to detect smaller and smaller lesions such as
microaneurysms, joint CNN models were trained on

progressively larger images.
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RESULTS

The quality criterion was evaluated on 6,098 images
annotated by two experts. It reached a value of 96.4%.
Referable DR was detected with an area under the ROC
curve of 0,988 on the Messidor-2 database, using the
University of lowa’s reference standard (sensitivity =
99.0%, specificity = 87.0%). Results were better than
previously reported systems, evaluated under the same
conditions. In addition, the system could produce lesion-
specific heatmaps, while previously reported CNN
heatmaps did not allow lesion differentiation.
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the OphDiat database, captured by a network of Paris
hospitals and primary care settings.

Unlike competing Al solutions, CNNs are jointly trained
in such a way they are complementary with one
another. The proposed set of CNNs was trained on
more than 80,000 color fundus images of different
gualities and sizes.
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CONCLUSION

The proposed jointly trained CNN ensemble improves
fully automatic detection of referable DR adding a real-
time assessment. It provides more accurate predictions
than competitive systems in less than a second. It is
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