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Deep Convolutional Neural Networks for Diabetic Retinopathy
Screening

Ali Karsaz, Associate Professor!, Saboora Mohammadian, M.Sc.?

1- Electrical and Bioelectric Engineering Department, Khorasan Institute of Higher Education, Mashhad, Iran, karsaz@khorasan.ac.ir
2- Bioelectric Engineering Department, Khorasan Institute of Higher Education, Mashhad, Iran, sa.m.roshan@khorasan.ac.ir

Abstract: Diabetic Retinopathy (DR) is one of the major complications of Diabetes, which is the injury to the retina of the diabetic patient
and causes blindness if not diagnosed in early stages. Various machine learning classification and clustering approaches have been studied
in literature with the purpose of improving the accuracy of the screening methods. Some of machine learning classification and clustering
approaches are based on manually feature extraction of fundus images by image processing experts. In recent years, a new approach for
image classification and diagnosis without using any manual feature extraction is proposed based on convolutional neural network (CNN).
In medical imaging and diagnosis, training a deep CNN from scratch is difficult because it requires a large amount of labeled training data
and the training procedure is a time consuming task to ensure proper convergence. Therefore, a very common method to train CNNs for
medical diagnosis is fine-tuning a pre-trained CNN. In this paper, the pre-trained GoogleNet as a powerful CNN is employed on the Kaggle
database for DR diagnosis from retinal images. To assess the efficacy of the clinical results, the proposed CNN algorithm is performed to
diagnose DR from the images that are gathered from the the Navid-Didegan ophthalmology clinic.

Keywords: Diabetic retinopathy; Convolutional neural network (CNN), GoogleNet, Kaggle retinopathy database.
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26- Feature map

27- Local receptive field

28- Convolutional kernel

29- Activation function

30- Sigmoid

31- Rectified linear unit

32- Exponential linear unit

33- Pooling

34- Overfittinh

35- Max-pooling

36- Average-pooling

39- Adaptive Gradient Algorithm
40- Root Mean Square Propagation
41- Adaptive Moment Estimation
40- AlexNet

41- CifarNet

42- Accuracy

43- Predictive value

44- Precision

45- Sensitivity

48- True Positive (TP)

49- False Positive (FP)

50- True Negative (TN)

51- False Negative (FN)
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1- Diabetic Retinopathy

2- Fundus images

3- Exudate

4- Microaneurysm

5- Hemorrhages

6- Neovascularization

7- Traditional Neural Network
8- Support vector machine

9- Naive Bayes

10- K-nearest neighbors

11- Messidor database

12- Convolutional neural network
13- Deep learning

14- Kaggle Database

15- Paython

16- Diabetic ketoacidosis

17- Hypoglycemia

18- Diabetic nephropathy

19- Diabetic neuropathy

20- Proliferative

21- Macular edema

22- Optical coherence tomography
23- Fukushima

24- Pooling layer

25- Fully connected layer
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