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What is Claimed is: 

 

1. A system for classifying eye images, comprising: 

an input for receiving at least one eye image; 

a storage medium configured to store instructions defining a deep learning 

convolutional neural network (CNN) trained on a dataset of a plurality of eye images, 

wherein the CNN has been trained using an ADAM optimization algorithm and 

validated by blindfold cross-validation, wherein the CNN comprises: 

a first, second, third and fourth convolution layer; 

a first, second and third pooling layer; 

a concatenate layer 

a flattening step; and 

a first, second and third fully connected layer;  

wherein the first convolutional layer produces feature maps in each kernel 

size of (3x3), (5x5) and (7x7) ReLu that are concatenated in the concatenate layer, 

a processor for execution of the deep learning CNN to automatically classify 

the at least one eye image as either normal class or abnormal class, wherein the 

normal class indicates the absence of an eye disease or condition and abnormal 

class indicates the presence of an eye disease or condition; and 

an output to communicate the class of the at least one image to a user. 

2. The system of claim 1, wherein the plurality of images is comprised of at least 

2,500 eye images. 

3. The system of claim 1, wherein the eye disease or condition is age-related 

macular degeneration (AMD), diabetic retinopathy (DR) and/or glaucoma. 

 

4. The system of claim 1, wherein the second convolution layer comprises 

sixteen feature maps (3x3) ReLu. 

 

5. The system of claim 1, wherein the third convolution layer comprises sixteen 

feature maps (3x3) ReLu. 
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6. The system of claim 1, wherein the fourth convolution layer comprises thirty-

two feature maps (3x3) ReLu. 

 

7. The system of claim 1, wherein the first, second and third pooling layers 

reduce the spatial dimension of the input images to half the input size. 

 

8. The system of claim 1, wherein the at least one eye image is not subjected to 

pre-processing. 

 

9. A computer-implemented method for classifying eye images, comprising: 

inputting at least one eye image into the system of claim 1 for processing; and 

obtaining an image classification result of either normal class or abnormal class 

based on the processing of the at least one eye image. 

 

10. A computer readable storage medium, storing non-transitory instructions for 

controlling an automated processor to execute the method of claim 9. 

 

11. A method of training a convolutional neural network to classify a fundus image 

as one of normal and abnormal, the method comprising steps of: 

a)  obtaining a first plurality of fundus images with features of an eye condition or 

disease; 

b) obtaining a second plurality of fundus images with normal features; 

c) processing the first plurality of fundus and the second plurality of fundus 

through the convolutional neural network to identify features in the first plurality of 

fundus images as characteristic of an eye condition or disease; 

wherein the convolutional neural network (CNN) is comprised of: 

a first, second, third and fourth convolution layer; 

a first, second and third pooling layer; 
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a concatenate layer 

a flattening step; and 

a first, second and third fully connected layer,  

wherein the first convolutional layer produces feature maps in each kernel 

size of (3x3), (5x5) and (7x7) ReLu that are concatenated in the concatenate layer, 

wherein the CNN has been trained using an ADAM optimization algorithm and 

validated by blindfold cross-validation. 

12. The method of claim 11, wherein the eye condition or disease is at least one 

of age-related macular degeneration (AMD), diabetic retinopathy (DR) and/or 

glaucoma. 

 

13. The method of claim 11, wherein the second convolution layer comprises 

sixteen feature maps (3x3) ReLu. 

 

14. The method of claim 11, wherein the third convolution layer comprises sixteen 

feature maps (3x3) ReLu. 

 

15. The method of claim 11, wherein the fourth convolution layer comprises thirty-

two feature maps (3x3) ReLu. 

 

16. The method of claim 11, wherein the first, second and third pooling layers 

reduce the spatial dimension of the input images to half the input size. 

 

17. The method of claim 11, wherein the first plurality of fundus images and the 

second plurality of fundus images are not subjected to pre-processing. 

 

 

 


