
No software was used. 

We used a receiver operating characteristic (ROC) curve and the area under the curve (AUC) with 95% confidence intervals (CI) to 
evaluate the performance of the DL models. The accuracy, sensitivity, and specificity of the DL models and general ophthalmologists 
for detecting RD and discerning the macular status were computed according to the reference standard. In the test sets, unweighted 
Cohen's kappa coefficients were employed to compare the results of the DL models to the reference standard as determined by the 
aforementioned retinal specialists. All statistical analyses were performed using Python 3.7.3. 
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To develop the cascaded deep learning system, a total of 11087 UWF images were retrospectively obtained from patients presenting for 
retinopathy examinations or undergoing a routine ophthalmic health evaluation between November 2016 and January 2019 at Shenzhen 
Ophthalmic Centre using an OPTOS nonmydriatic camera (OPTOS Daytona, Dunefermline, United Kingdom) and 200° fields of view. Patients 
underwent this examination without mydriasis. 

Poor-quality images were excluded from the study, and fair-quality images were excluded from the training of the DL model designed to 
discern macula-on RD from macula-off RD. 

In the present study, the cascaded DL system included two models, each of which was trained using a state-of-the-art convolutional neural 
network (CNN) architecture, InceptionResNetV2. InceptionResNetV2 mimics the architectural characteristics of two previous state of the art 
CNNs, the Residual Network and the Inception Network. Weights pretrained for ImageNet classification were used to initialize the CNN 
architectures. The first model identified RD in input images. The second model further discerned macula-on RD from RD images detected by 
the first model. Figure 2 shows the framework of this cascaded DL system. Each DL model was trained up to 180 epochs. During the training 
process, the validation loss was evaluated using the validation set after each epoch and used as a reference for model selection. Early stopping 
was applied, and if the validation loss did not improve over 60 consecutive epochs, the training process was stopped. The model state where 
the validation loss was the lowest was saved as the final state of the model. 

To train the DL model, the whole dataset was randomly divided into 3 independent sets: 70% in a training set, 15% in a validation set and the 
remaining 15% in a test set, with no patients overlapping among these sets. 

Before the computer scientist declared the results predicted by DL models in test sets, retina specialists were masked to those DL 
model results.  

nature
research  |  reporting sum

m
ary 

Life sciences study design
All studies must disclose on these points even when the disclosure is negative. 

Sample size 

Data exclusions 

Replication 

Randomization 

Blinding 

Reporting for specific materials, systems and methods 
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material, 
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response. 


