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1 Introduction 
 

This research project detects diabetic retinopathy using retinal fundus images by designing a 

novel dual-channel convolutional neural network. All the steps that may be required for the 

replication are mentioned under this configuration manual. Project design flow from data 

collection to model evaluation is explained. Code snippets from different sections are also 

added as per requirement.  

 

2 System Configuration 
 

To carry out the implementation of this project, Google Colaboratory has been used. Google 

provides free-to-use cloud-based machines that are used to run python codes but with certain 

limitations. Google Collab Pro can be used with added GPU usage and ram utilization. 

System configuration of google Collaboratory used for this project is GPU(Tesla K80) 

having 2496 cuda cores and 12GB DDR5 VRAM, CPU hyper-threaded Xeon Processors 

@2.3Ghz, disk 100 GB available, and ram 12.6 GB available. 

 

3 Data Collection 
 

The dataset used for this research has been taken from Kaggle. Kaggle allows downloading 

data by using API token that can be obtained from the profile section of the Kaggle account 

as can be seen in figure 1 below. After that Create a Google Colab notebook and connect it to 

the cloud (basically start the notebook interface). After that, upload the "kaggle.json" file that 

Kaggle sent you. This allows data to be directly loaded into the Colaboratory environment. 

 
Figure 1: Downloading kaggle API 
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4 Setting up Google Colaboratory 
 

Alternatively, a dataset can also be downloaded and stored in Google Drive and can be 

accessed by Google colaboratory anytime. Before reading the data, Google drive must be 

mounted. Figure 2 shows the mounting of google drive and also reading data using 

Kaggle.json file. You may be asked to authenticate your account to access drive through 

google collab on mounting google drive. For faster performance runtime environment can be 

changed to GPU. The coding is done using python version 3.9.3, and google colab provides 

ready to use jupyter notebook environment for coding. 
 

 
   Figure 2: Shows mounting of google drive and reading data through kaggle API 
 

5 Installing Python Libraries  
 

All the necessary packages can be installed using !pip install commands in google colab, as 

can be seen in figure 3 below. 

 

 
Figure 3: Installing dependencies 

 

The Figure 4 below represents all the necessary libraries that need to be imported for carrying 

out the execution of the project. The list of packages that need to be installed prior to the 

execution of code is as follows: 
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Numpy Version: 1.19.5 

Pandas Version: 1.1.5 

Tensorflow Version: 2.5.0 

Matplotlib Version: 3.2.2 

Sklearn Version: 0.22.2.post1 

Keras Version: 2.5.0 

OpenCV Version: 4.1.2 

Keras Tuner Version: 1.0.3 

 

 
 

6 Data Preprocessing 
The data preprocessing code can be seen from the code snippet below, which uses pandas 

data frame . 
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7 Data Transformation 
 

The code for data transformation and splitting the data into train test split can be seen in the 

code snippet below with utilizes clean library. 

 

8 Data Visualization 
 

The below code shows a snippet for visualizing the retinal fundus Images. 
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9 Data Augmentation 
 

The below code shows the implementation of the Keras image data generator for performing 

data augmentation. 

 

10 Keras tuner 
 

Hyperparameter optimization is performed using the Keras tuner library. A random search 

function from the Keras library is used to tune one of the channels in the network. 
 

 

11 Defining CNN   
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The below code snippet gives an idea about defining a function to create a CNN. 

 

12 Visualising performance 
 

After model has been trained the performance of the model is plotted using learning curves 

same can be seen below. 
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13 Performing Predictions 
 

The code snippet below defined a function to perform predictions on the trained model using 

the test data. 
 

 
 

14 Evaluating results 
 

After the results are predicted, the below code snippet is used to visualize the results. 
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