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Objective: Code-free deep learning (CFDL) has emerged as a new tool to facilitate clinicians with minimal 
coding experience to develop their own deep learning models (DL). This study evaluated the discriminative 
performance of CFDL in differentiating diabetic retinopathy (DR) and age-related macular degeneration 
(AMD) from normal fundi using colour fundus photographs (CFP)s.

Methods: Using a publicly available CFP dataset (ODIR-K dataset), we carried out the CFDL model design 
using the Google Vertex AI AutoML platform. 1326 CFPs carrying a single label for DR, AMD, and normal 
fundi were retrieved from the ODIR-5K dataset and then uploaded. The uploaded dataset was split into 8-1-1 
for training, validation, and testing. A multi-class classification model was devised and compared to bespoke 
DL multi-classifiers identified from a targeted literature search. External validation of the model was performed 
on an independent dataset with CFPs retrieved from the RFMiD dataset.

Results: The multi-class CFDL classifier achieved high diagnostic performance with an area under precision-
recall curve (AUPRC) of 0.983, a F1 score of 0.98, a precision of 98.04% and a recall of 97.96% at the 0.5 
confidence threshold. The per-class sensitivity and specificity, respectively, were 42.9% and 100% for DR, 64% 
and 96.19% for AMD, and 98% and 63.3% for normal. Upon external validation, the model’s AUPRC, F1 score, 
precision and recall were 0.745, 0.727, 73.54% and 71.95% respectively.

Conclusion: The study demonstrated the feasibility and good diagnostic accuracy of CFDL in the simultaneous 
screening of DR and AMD on CFPs.
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