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1 Introduction 
 

The configuration manual gives an overview of all the requirements needed for the code to 

run and provides a procedure to get the code executed and obtain results. 

 

2 System Specifications 
 

The code is implemented on Windows 11 operating system, 12th Gen Intel(R) Core(TM) i5-

1240P   1.70 GHz processor and 16 GB of RAM. 

 

Device name PRIYANSHU_07 

Processor 12th Gen Intel(R) Core(TM) i5-1240P   1.70 GHz 

Installed RAM 16.0 GB (15.7 GB usable) 

Device ID D173EFC5-AD0F-4EE4-A668-818D58BF399D 

Product ID 00342-42622-70416-AAOEM 

System type 64-bit operating system, x64-based processor 

Pen and touch No pen or touch input is available for this display 

 

3 Software Specification  
 

We have used Python 3.11.1 version for writing the code and it was implemented on Visual 

Studio Code. 

 

Python: https://www.python.org/downloads/ This is the link for downloading python 

 

Visual Studio Code: https://code.visualstudio.com/ link for downloading Visual Studio 

Code. 

https://www.python.org/downloads/
https://code.visualstudio.com/
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Figure 1: Visual Studio Code 

 

4 Libraries Required for code implementation 
 

Here is the list of all the libraries and packages used to implement the code. The packages 

were installed using the pip command: 

1. os: Standard library for interacting with the operating system. 

2. numpy (np): Fundamental package for scientific computing with Python. 

3. pandas (pd): Data analysis and manipulation library. 

4. tensorflow (tf): Open-source machine learning framework. 

5. PIL (Python Imaging Library): Library for opening, manipulating, and saving image 

files. 

6. ImageDataGenerator: Part of the TensorFlow library for real-time data augmentation 

and preprocessing. 

7. matplotlib.pyplot (plt): Data visualization library for creating plots and charts. 

8. seaborn (sns): Data visualization library built on top of Matplotlib for statistical 

graphics. 

9. sklearn.metrics: Part of the scikit-learn library for evaluating machine learning 

models. 

10. Conv2D, MaxPooling2D, Flatten, Dense, Layer, Input: Keras layers for building 

neural network models. 

11. Model, Sequential: Keras classes for creating and working with neural network 

models. 

12. Adam: Optimizer for training neural networks using gradient-based optimization. 

13. classification_report: Function from scikit-learn for generating classification reports. 

14. confusion_matrix: Function from scikit-learn for generating confusion matrices. 

 
 

5 Dataset:  
 

The dataset was gathered from Mendeley here is the link of the dataset Multi-Label Retinal 

Diseases (MuReD) Dataset - Mendeley Data. This dataset contains 2208 fundus images of 

eye and also contains train and validation csv. 

 

https://data.mendeley.com/datasets/pc4mb3h8hz/1
https://data.mendeley.com/datasets/pc4mb3h8hz/1
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6 Data Pre-Processing: 
 

First we have to convert all the .tif file in the dataset to .png file as shown in Figure 2. 

 

 
Figure 2 .tif to .png conversion 

 

Then we have to resize all the images into one specific size as you can see in Figure 3. 

Figure 3: Resizing of image 

Normalizing of image is done as you can see in Figure 4. 
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Figure 4: Normalizing of image 

 

As you can see in Figure 5 we have implemented a code for ensuring all images have same 

shape. 

 
Figure 5 : Program for ensuring all images have same shape 

 

 

 

7 Oversampling and Data Augmentation 
 

In Figure 6 we have implemented oversampling and data augmentation technique 

. 

Figure 6: Oversampling and Data Augmentation 
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8 Model Building 
 

In Figure 7 you can see the implementation of capsule network. 

 
Figure 7: Capsule Network implementation 

 

In Figure 8 we implemented learning rate scheduler, training the model with Augmented and 

oversampled data, evaluating the model on validation set and generation of confusion matrix. 

 
Figure 8 
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9 Evaluation 

 

Figure 9 shows code for visualising Evaluation Metrics by Class. 

 
Figure 9: Evaluation Metrics 

 

 

Figure 10 shows code for visualising confusion matrix and ROC-AUC curve. 

 
Figure 10: Confusion matrix 
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Figure 11 shows the code for visualising AUC curve for each class 

 
Figure 11: AUC curve for each class. 

 

Figure 12 shows the code for visualising sensitivity and specificity for each class. 

 
Figure 12: Sensitivity and Specificity 
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