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Ultra-widefield (UWF) fundus photography provides a powerful 
tool for monitoring the periphery of the retina compared to narrow 
field (NF) images. We study the effectiveness of data-driven deep 
learning techniques for automatic diabetic retinopathy (DR) 
grading in ultra-widefield fundus images using a small dataset of 
annotated UWF images.

The results are shown in Table 1. The model reached an accuracy of 84%, 97% and 94% for DR grading, referable DR, 
and DR screening respectively. This is an improvement over using only NF images in all considered metrics and it is 
achievable using a small amount of UFW images.

PURPOSE RESULTS

 154 UWF fundus images were collected using CLARUSTM 500 
(ZEISS, Dublin, CA). All images were graded for DR by an expert 
for ICDR disease severity scale. The data consisted of a mix of 
healthy and different DR severity levels images captured from 
119 subjects.

 An automatic deep DR grading model using convolutional neural 
networks (CNN) [1] is trained with NF fundus images (35k 
images, 45° FOV). The model is then fine-tuned with UWF 
CLARUS images.

 The model is evaluated using 5-fold stratified cross validation. 
Each UWF image is divided into 4 non-overlapping tiles and the 
results are combined using the mean prediction value.

 We compare utilizing CLARUS data for fine-tuning the model 
with using the pre-trained model directly for evaluation without 
fine-tuning.

METHODS

The scarcity of annotated UWF fundus images can be addressed 
with transfer training given the large number of available annotated 
NF fundus images and fine tuning with a small amount of 
annotated UWF images. This approach shows good generalization 
of an existing trained model without the need for large-scale data 
collection.

CONCLUSION
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Figure 1. Schematic view of the fine-tuning approach

Table 1. Comparison between using CLARUS data for fine-tuning and using CLARUS data directly for 
evaluation on the pre-trained model

Poster # 1094 - A0052

[1] M.H. Sarhan, S. Albarqouni, M. Yigitsoy, N. Navab, A. Eslami: Multi-scale Microaneurysms 
Segmentation Using Embedding Triplet Loss arXiv preprint (2019)


	Deep learning for automatic diabetic retinopathy grading of ultra-widefield fundus images

