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1 Introduction

This study uses lesion features extracted from the images to classify the stages of diabetic
retinopathy (DR), using the retinal fundus image. There are code snippets from several
parts that are added as necessary in this document to provide all of the instructions
required to reproduce this study.

2 Hardware Configuration

The machine utilized for the implementation of this study has Windows 10 Pro, a 64-bit
operating system, an x64-based processor, an 7th Gen Intel(R) Core(TM) i5-7200U CPU,
and 20GB of RAM. The Hardware configuration of the system is depicted in Figure 1

Figure 1: Hardware Configuration
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3 System Configuration

Jupyter Notebook (Anaconda Navigator). was used to carry out the project’s implement-
ation. All of the coding in this article is done with Python 3. The version of Anaconda
is 2.0.3 which shown in the Figure 2. The notebook server is at versions 6.3.0 and 3.8.8.
(default, Apr 13 2021, 15:08:03) v.1916 of MSC (AMD64) is the Python version running
on the server depicted in the Figure 3.

Figure 2: AnacondaNavigator Configuration

.

Figure 3: JupyterNotebook Configuration

.
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4 Library Requirement

The Figure ?? is a list of the Python packages that must be installed in the environment
for reproducing the study. Each package is installed using the ”pip” command. The
”import” method was used to import the remaining internal libraries which is depicted
in Figure ??.

Table 1: Required Libraries

Packages Version
PIL 8.2.0
cv2 4.0.1
keras 2.8.0
matplotlib 3.3.4
pandas 1.2.4
seaborn 0.11.1
session info 1.0.0
sklearn 1.1.2
tensorflow 2.8.0
theano 1.0.5

5 Data Collection

The Standard Diabetic Retinopathy Database and Kaggle provided the datasets for this
study. This datasets were allowed to downloaded from the websites in the system as
directories . The Kaggle dataset was loaded to the python. The Standard Diabetic
Retinopathy dataset was loaded into python as a csv file which consists of the images
along with the presence and absence of the lesions.

6 Data Preprocessing

The preprocessing of the datasets was done separately for the two datasets.

6.1 Standard Diabetic Retinopathy Database

The lesion feature was learned using this dataset. This image dataset was initially con-
verted to an array in order to extract the lesion feature from the images. For that, the
code shown in the Figure 4 was applied. For all four different types of lesions, this was
used,by changing the Image.open() argument. Then, the data was divided into train and
test sets as depicted in Figure 5.

6.2 Kaggle Dataset

This image dataset was loaded into the python and the obtained importance feature from
the lesion dataset was used to extract the lesion feature from this dataset. And the data
was splited into train and test data as shown in Figure 6. This same Method was carried
out in the data training for the classification stage of DR.
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Figure 4: Code for converting image to array

Figure 5: Train Test Split

Figure 6: Code for dataframe of DR No DR image dataset

7 Data Augmentation

In order to accomplish real-time augmentation, image data generators were created. The
keras image data generators are implemented in the code depicted in Figure 7. This same
method was carried out with the DR stage classification image.

8 Model Building

Figure 8 depicts the model-building code for detecting the presence of DR or No DR, and
Figure 9 depicts the code for classifying the stage of DR.

9 Model Fitting

Pretrained VGG-16 and VGG-19 models from CNN were employed in this study. Fig-
ure 10 and Figure 11 shows the code used for fitting this pretrained models.
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Figure 7: Image Generators

Figure 8: CNN model 1
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Figure 9: CNN model 2

10 Evaluation

The model’s train accuracy, validation accuracy, training time, specificity, and sensitivity
were all calculated for the model evaluation. And compared the models’ levels of accuracy.
Figure 12 and shows the code used for evaluating the models.
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Figure 10: Model Fitting of CNN 1
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Figure 11: Model Fitting of CNN 2
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Figure 12: Model Accuracyl

Figure 13: Learning curve
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