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1 Introduction

This document provides all the necessary information to replicate this research and the
results of this research in a personal environment The report also mentions the hardware
and software requirements along with the screenshots of importing necessary libraries
with the Exploratory Data Analysis of the dataset. All the preprocessing steps that are
performed on the dataset, and model performance on every step, when applied to before
and after applying preprocessing.

The next step gives the information about the environment that is used for this
research, The Data collection process is mentioned in section 3 of this report. The fourth
section is about Data Exportation. The final section explains Model Execution.

2 Enviormental Setup

The requirements related to the software and hardware are mentioned in this section

2.1 Hardware Requirements

This research is conducted on Intel core m3, the laptop is of 7th generation CPU with
the RAM of 8GB . The installed window on the system is Windows 10 Home

Figure 1: Hardware Requirements
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2.2 Software Requirements

• Anaconda Jupyter Notebook

Figure 2: Anaconda Version

• Python version 3.11.4

• Keras Version 3.4.1

3 Data Collection

The data set is available on the open-source repository Kaggle. The dataset contains 6392
fundus images of different eye disorders. The diseases are divided into 8 different categor-
ies. The Normal class and the Diabetes class are more prominent class in the dataset .
The link of the dataset is https://www.kaggle.com/datasets/andrewmvd/ocular-disease-
recognition-odir5K

4 Data Exportation

4.1 Importing Necessary Libraries

In this section necessary libraries that are used to perform several tasks are imported in
Jupyter Notebook.

Figure 3: Imported Libraries
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4.2 Extracting files from dataset

The dataset was present in zip form so all the files in the dataset are imported into the
current directory

Figure 4: Extracting files into current repository

The dataset contains .csv file of the data frame where all the information of the
patients along with the label of images, image names, image path, and the diagnosis
keyword is store is extracted and stored in df

Figure 5: Dataframe

Now the next step is to perfrom the exploratory data analysis on the dataset

4.3 Exploratory Data Analysis

In this step different columns of the data frame are explored, moreover, the count of the
images of each class is also done in this stage.

4.3.1 Check for Missing Values Indentification

Figure 6: Code to Identify Missing Values

No missing value is identified in the data frame

4.3.2 Check for Gender Distribution

Figure 7: Gender Distribution Code
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4.3.3 Check number of Images in Each Class

The dataset was highly imbalanced because the number of images in N class and the D
class are much higher as compare to the other classes

Figure 8: Code for Counting Images

The results of the above code indicates that two classes have high number of images
as compare to other classes

Figure 9: Output

4.4 Data Preprocessing

Data preprocessing is done to increase the number of images of M, C, A, and G classes
through data augmentation. In the data augmentation, these class images were first given
a horizontal flip and then a vertical flip. The process followed for this purpose is to take
the image of the class give it a flip and then store it in the new directory. Moreover,
operations on images, labels, and keywords are also performed

4.4.1 Horizontal Flip

Classes that are selected for the horizontal flip are M, C, A , G , for performing this
operation these specific names will be searched in the label column, and after it images
all the images are selected from each class of the data frame. A horizontal flip to the
images will be given and results will be then saved into the augmentation directory
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Figure 10: Code for Horizontal Flip

4.4.2 Vertical Flip

The next step is to perform the vertical flip, in the vertical flip same classes for this
purpose images are selected from these classes and then after giving the vertical flip to
them, images are saved into the same directory
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Figure 11: Code for Vertical Flip

4.4.3 Image Rotation

O class is added in the rotation of images with the other classes that were used in the
vertical and horizontal flip ts, images are rotated to 10 degrees and then saved the images
into same directory
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Figure 12: Image Rotation

4.4.4 Defining Image Size and Normalizing the Image pixels values

As the image sizes of 150x150 and 224,224 are used in the preprocessing step how to
perform the normalization and how to select the image size the following code is utilized.

4.4.5 Operation on Label

Labels are converted into one hot-encoded labels by this code
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Figure 13: Image Normalization and Resizing

Figure 14: Encoded Label

4.4.6 Down Sampling of Diabetic, Normal class

While training the model the Diabetic and Normal classes were down sampled after the
horizontal and vertical flip operation. Figure 16 demonstrates this step

Figure 15: Down Sampling N,D after Flips

Down sampling is also performed later on after the rotation operation of the N class.
That number of images after this operation are used in the final model

Figure 16: Down Sampling N for final execution

5 Model Execution

5.1 200 Images Each Class (All diseases)

Firstly 200 images are taken to analyze the results on all classes. How the sample size is
taken from all the classes is mentioned in Figure 17. As the H class contains less number
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of images the total number of images of this class will be included is 128 images

Figure 17: Taking a sample of 200 Images

Data is then split into 60, 20, and 20 ratios for training, evaluation, and testing
purposes. The CNN model defined in Figure 18 is then trained on the dataset

Figure 18: CNN model

The model is then compiled

Figure 19: Model Compilation

The accuracy value for the testing is printed

Figure 20: Accuracy

The graphs for visualization of training and validation accuracy and training and
validation loss is then created
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Figure 21: Graphically showing Model accuracy,Loss

Now the confusion matrix is created by using the below code and the results of the
confusion matrix are also shown in Figure 23

Figure 22: Confusion Matix code

Figure 23: Confusion Matrix Result

5.2 200 Images without H

For doing this process most parts of the code will remain the same as above only from
the data frame label H class will be omitted, so that when the images are extracted from
the sample of 200 images of each class it will skip the H class.Figure 24,25 is demonstrate
how the class H will be filtered from sample dataframe
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Figure 24: Skipping Hypertension Class

Figure 25: Skipping Hypertension Class

The same model will then be executed on the rest of the classes the results in the
form of confusion matrix are mentioned in Figure 26

Figure 26: Confusion Matrix

5.3 200 Images without H, O Classes

The model is trained by skipping both of these classes
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Figure 27: Skipping H, O Class

the rest of the logic in the code will remain the same

5.4 Considering whole dataset

The model that is used in this process is described in Figure 18 the criteria used is to first
take one-third of images of N class and half of the images of D class Figure 15 and Figure
16 demonstrate this step how these classes are downsampled. In Figure 16 in the final
run where all the classes are included, downsampling is only performed on the Normal
class.

Figure 28: Without O Class
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Figure 29: Without O Class

Figure 30: CNN without O

Figure 31: CNN without O

Figure 32 represents results on 30 epochs
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Figure 32: Test accuracy

If the O class is added in the same code then the test accuracy reaches 59% the results
of the added O class are in the confusion matrix of Figure 33

Figure 33: Confusion Matrix with O

For executing the model on keywords first conditions would be matched on the dia-
gnosis keywords column and then images are extracted based on the conditions present
in the keyword column.

Figure 34: Processing on keywords
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Figure 35: Processing on keywords

Figure 36: Processing on keywords

Figure 37: Training, Testing, Validation

Figure 38: Training CNN Model
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Figure 39: Test Accuracy (20 Epochs)
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