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Introduction 

This report provides a detailed step-by-step guide to the configuration and implementation of 

the project.  

 

1 Environment 
 

This section details about the environment setup and the system requirements necessary for 

implementing the project, in this case, the code is executed on Google Colab. 

 

1.1 System configuration 

Requirement Specification 

Programming Language Python Version 3 

Tools Google Collaboratory, WORD 

Google Drive Access to Google Drive for data 

Operating System Windows 11 

Table 1: Software Configuration 

 

Requirement Specification 

Processor 11th Gen Intel(R) Core(TM) i5-

11400H @ 2.70GHz 

RAM 16GB 

Computational resources Google Colab's TPU v2, 300 GB 

RAM 

Table 2: Hardware Configuration 

1.2 Dataset 

The data was taken from Kaggle which consisted of 1986 images already split into train and 

test. The data was downloaded from Kaggle and then uploaded on Google drive. 

 
Figure 1: Data Source 
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1.3 Google Colab Setup 

The images are stored in Google Drive folder, so that these images are accessible via Google 

Colab as represented by Figure 2. 

 
Figure 2: Dataset in Google Drive 

 

Once the images are stored, Google Colab tries to build a connection with the Google drive 

folder where the images are stored using the ‘mount’ function as observed in Figure 3. 

 

 
Figure 3: Google Colab Mount 

 

 
Figure 4: TPU v2 configuration 

 

Figure 4 shows the hardware accelerator options in Google Colab, highlighting the TPU v2, 

which provides 300GB of RAM, as the chosen GPU for the project to ensure powerful 

configurational capabilities.  
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1.4 Importing Libraries 

Here, the libraries for both SRGAN and CNN are imported. 

 

 
Figure 5: Libraries 

 

2 Data Preprocessing 
 

2.1 Exploratory Data Analysis (EDA) 

Before preprocessing, basic EDA is performed to know the data distribution for each class on 

the combined dataset after generating images as shown in Figure 6. 

  
Figure 6: EDA 

2.2 Data Pre-processing 

Here, the preprocessing is divided into two parts: Pre-processing for SRGAN and pre-

processing for CNN classification.  
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SRGAN Pre-processing: The pre-processing here is applied on the original training dataset 

before feeding the images into the generator.  

 
Figure 7: Pre-processing for SRGAN 

 

CNN & Hybrid CNN pre-processing: Pre-processing here is applied to the combined 

dataset (SRGAN-generated images + original training images) and testing images. 

 
Figure 8: Data Directories 

 

 

 
Figure 9: Pre-processing for CNN & Hybrid models 

 

After pre-processing, the images are label encoded since it’s a binary classification problem 

where PCOS is 1 (positive class) and NORMAL is 0 (negative class). 
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Figure 10: Label encoding 

 

3 SRGAN Data Generation1 

3.1 Variation 1 

 

 
Figure 11: SRGAN Variation 1 Architecture 

 

This configuration uses basic upsampling and convolutional layers utilizing ‘Conv2D’ to 

enhance the image resolution. 

 

 
Figure 12: Learning Rate for Variation 1 

 

 
 
1  
https://medium.com/analytics-vidhya/super-resolution-gan-srgan-5e10438aec0c 

 

https://medium.com/analytics-vidhya/super-resolution-gan-srgan-5e10438aec0c
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Figure 13: Saving of images 

 

The images are saved in a grid of 5x5 after 10th epoch with save_interval_v1 = 10, to 

visualize the image quality. 

 

 
Figure 14: Training Loop for Variation 1 
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Figure 15: Display generated images for last epoch 

3.2 Variation 2 

 
Figure 16: Residual blocks 

 

For variation 2, the architecture for generator and discriminator remains the same as variation 

1, residual blocks are added for variation 2 generator. For discriminator, the structure is the 

same as variation 1, but more convolutional layers along with Spectral Normalisation is 

added. This is demonstrated in Figure 17.  
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Figure 17: Discriminator with Spectral Normalisation 

 

The learning rate is increased to 0.0002 from 0.001. Training loop and saving structure for 

Variation 2 will be same as Variation 1. 

 
Figure 18: Learning Rate for Variation 2 
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3.3 Variation 32 

The variation 3 architecture is modified by introducing VGG19-based feature extractor to 

calculate the perpetual loss.  

 
Figure 19: VGG19-feature extractor 

 

As compared to variation 2, residual blocks are increased to 15 to in variation 3. 

 
Figure 20: Residual blocks for Variation 3 

 

The rest of the architecture remains the same as variation 2, including the learning rate. 

The saving images mechanism for Variation 2 and 3 is same as Variation 1, just the folder 

names vary. 

 
 
2 https://manishdhakal.medium.com/super-resolution-with-gan-and-keras-srgan-4bd810d214b6 

https://manishdhakal.medium.com/super-resolution-with-gan-and-keras-srgan-4bd810d214b6
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Figure 21: Training Loop for Variation 3 

As observed in Figure 21, the Training Loop for Variation 4 has perceptual loss included.  

 

3.4 Variation 4 

The architecture for variation 4 is same as Variation 3 but certain modifications are made. 

The residual blocks are increased to 16 from 15.  

 
Figure 22: Residual blocks for Variation 4 

 

The learning rate for Variation 4 is optimized using exponential delay. Figure 23 

demonstrates the same.  
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Figure 23: Learning rate for Variation 4 

 

Since this variation is considered to be the final variation, along with saving images in a grid 

like the other variations, all the images from epochs 80 to epochs 90 will be stored as these 

epochs were giving the best images. The saving code remains the same and the below 

condition is added. 

 

 

 
 

 
Figure 24: Saving images for Variation 4 
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Figure 25 shows the training loss for Variation 4 by introducing label smoothing. The 

structure is same as shown in Figure 21, but the feedback mechanism of the discriminator is 

optimized. Figure 27 demonstrates the addition in the training loop in variation 4, rest of the 

training remains the same like training loop for Variation  3. 

 
Figure 25: Modification in training loop – Variation 4 

 
Figure 26: Generator vs Discriminator Loss Graph- Variation 4 
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Figure 27: SSIM Score 

 

4 CNN Classification3 

4.1 Data Splitting  

The original data was already split into train and test. After the generation of images, the 

SRGAN-generated data was combined with the original train data. The original train data was 

split into validation set with the ratio 80:20 as shown in Figure 28. 

 
Figure 28: Data split into train and val 

 

 

 

 

 

 

 

 

 

 

 

 
 
3 https://medium.com/towards-data-science/a-comprehensive-guide-to-convolutional-neural-networks-the-eli5-

way-3bd2b1164a53 

 

https://medium.com/towards-data-science/a-comprehensive-guide-to-convolutional-neural-networks-the-eli5-way-3bd2b1164a53
https://medium.com/towards-data-science/a-comprehensive-guide-to-convolutional-neural-networks-the-eli5-way-3bd2b1164a53
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4.2 Modelling 

1. NasNetMobile 

 
Figure 29: NasNetMobile Architecture 

 

 
Figure 30: Training for NasNetMobile 

 

2. ResNet152 

 

 
Figure 31: ResNet152 Architecture 
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Figure 32: Training for ResNet152 

 

3. Xception 

The Xception model requires an image input size of 229x229. Preprocessing steps mentioned 

in Figure 8 are same applied for Xception model but the input size is 229x229. 

 

 
Figure 33: Xception Architecture 
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Figure 34: Training for Xception 

 

 

4. NasNetMobile + CatBoost4 

NasNetMobile is used a feature extractor here as demonstrated below. 

 
Figure 35:  Feature Extraction using NasNetMobile 

 

 
 
4 https://forecastegy.com/posts/catboost-binary-classification-python/ 

 

https://forecastegy.com/posts/catboost-binary-classification-python/
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Figure 36: Classification using CatBoost for NasNetMobile 

 

 

5. ResNet152 + CatBoost 

 

 
Figure 37:  Feature Extraction using ResNet152 
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Figure 38: Classification using CatBoost for ResNet152 

 

 

6. Xception + CatBoost 

 

 
Figure 39: Feature Extraction using Xception 
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Figure 40: Classification using CatBoost for Xception 

 

 

 

 
 

 

 
 
 


