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1 Introduction 
 

This document gives a detailed description of the steps to be followed to replicate the results 

of the research that have been enlisted in the project report. The document covers the 

different tools required to simulate the experiments and also provides a detailed explanation 

of the steps to be followed for code execution.  

 

2 Environment Setup 

2.1 Google Collab 
 

The research involves the modelling of 4 specific neural networks to examine their suitability 

to perform detection of kidney stones in CT scan images. The Python programming language 

has been utilised to achieve the model construction. For executing the code, the Google 

Collab integrated development environment has been used. The completed code has been 

submitted in the form of. ipynb notebooks. These Python notebooks can be imported into 

Google collab as follows: 

1. Go to the URL of the Google Collab1 and sign in with Google account of choice. 

2. Go to File-> Open notebook and click on Upload as shown in Figure 1 and upload 

the. ipynb file of choice. 

 

 
                Figure 1: Google Collab uploading .pynb files from local system 

 
 
1 https://colab.research.google.com/?utm_source=scs-index 

https://colab.research.google.com/?utm_source=scs-index
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3.  The .ipynb file of selection will be opened in Google Collab. Next click on the 

Connect button in the top right corner of the notebook. This will connect to a runtime 

in the cloud. 

4. Once connection is successful, click on the RAM, Disk icon near the top right corner 

and click on Change Runtime Type. Make the same selections in the dialog box that 

appears as shown in the Figure 2. Please note that Runtime-shape will possess the 

value High-RAM after upgrading to Collab Pro. 

 

 
 

                              Figure 2: Runtime Selection in Jupyter Notebook 

 

5. Code Execution of each cell in the Notebook can be performed by clicking on the Run 

cell button just to the left of each cell. 

 

 

2.2 Google Drive 

 

Since Google Collab is a cloud-based environment for program execution, the dataset also 

has to be placed in a cloud storage environment called Google drive to access from the 

Collab environment. The following steps are to be performed to store the unmodified dataset 

and the cropped dataset in the drive. 

 

1. Go to the URL of the Google Drive Homepage2. 

2. Sign in using the same Google account through which Google Collab was accessed. 

3. Once logged in, click on the New button and choose Folder upload. 

4. Upload the Final_Dataset and Fully_Edited_Dataset folders [after creating the folders 

as per Section 3]. These folders should contain the unmodified dataset and cropped 

dataset respectively.  

 
 
2 https://www.google.com/drive/ 

https://www.google.com/drive/
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5. To access these folders that are now part of your drive, the code block shown in 

Figure 3 is to be executed in Google Collaboratory. This process is called the drive 

mount and is essential for data access from the drive.  

 

 

 
 

                        Figure 3: Mounting the drive for accessing the data from the drive 

 

3 Data Preparation 
 

The dataset to be used for the modelling process is to be downloaded from the URL3 through 

the Download ZIP option in Github. The dataset will contain two folders namely Train and 

Test. These two folders are to be moved to a new folder called Final_Dataset in the following 

hierarchical order: Final_Dataset->Second Dataset-> Kidney_stone_detection-main->Dataset 

and this folder is to be uploaded to Google drive as described in Section 2.2. The 

Final_Dataset thus now contains the unmodified data. Alternatively, the Final_Dataset folder 

can be downloaded directly from the Onedrive link 4  

For creating the cropped dataset, each image in the dataset is to be cropped and in 

case of an image with kidney stone, just the kidney with the unwanted particles is to be 

cropped, excluding the other regions of the CT scan image. This operation is to be performed 

using the Windows Photos application. This cropped dataset is to be placed in the 

Fully_Edited_Dataset folder and it must be uploaded to the drive. The dataset containing the 

cropped images and used for the experiments has been uploaded to Onedrive5 for replication 

of results. 

 

4 Code Execution Steps 
 

The codebase consists of two distinct folders Code_for_cropped_dataset, 

Code_for_cropped_dataset pertaining to code for original dataset and cropped dataset. Each 

of these folders will contain 4 files corresponding to the 4 neural network algorithms and 

each file is appropriately named. Each file will contain the following steps, such as Importing 

Dependent Libraries, Data Access from Drive and Data Split, Data Augmentation, Model 

Import and Model Modification, Model Compilation and Results generation, Model 

Evaluation. Since these steps have been followed in a uniform way for all code files, they are 

 
 
3 https://github.com/yildirimozal/Kidney_stone_detection 
4 https://studentncirl-my.sharepoint.com/:f:/g/personal/x20172176_student_ncirl_ie/Ej-
KidqjvglDrdhVv1rhlyIBT422OYbc6aT7VqZDGDKvRw?e=CdbKZM 
5 https://studentncirl-my.sharepoint.com/:f:/g/personal/x20172176_student_ncirl_ie/Ej-
KidqjvglDrdhVv1rhlyIBT422OYbc6aT7VqZDGDKvRw?e=CdbKZM 

https://studentncirl-my.sharepoint.com/:f:/g/personal/x20172176_student_ncirl_ie/Ej-KidqjvglDrdhVv1rhlyIBT422OYbc6aT7VqZDGDKvRw?e=CdbKZM
https://studentncirl-my.sharepoint.com/:f:/g/personal/x20172176_student_ncirl_ie/Ej-KidqjvglDrdhVv1rhlyIBT422OYbc6aT7VqZDGDKvRw?e=CdbKZM
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explained with one code file [KidneyStone_ResNet_Proper_Unmodified_Dataset.ipynb] as 

the example. 

 

 

 

4.1 Importing Dependent Libraries 
 

The neural networks that have been modelled in the research have used in-built libraries such 

as Keras to achieve functionalities like base model importing. The code to import dependent 

libraries is shown in the Figure 4. 

 
 

 
 

                       Figure 4: Importing of necessary libraries 

 

4.2 Data Access from Drive and Data Split 
 

The datasets that are available in the drive are to be accessed using the flow_from_directory 

API and data split for training and validation are specified using ImageDataGenerator 

function. The code for performing these operations are shown in Figure 5. 
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                   Figure 5: Accessing Data from drive and performing data split 

 

4.3 Data Augmentation 
 

The code to be executed for performing the augmentation techniques is shown in Figure 6. 

The code also shows the different augmentation parameters to be specified to perform desired 

augmentation. 

 

          Figure 6: Code for performing Data Augmentation 

 

4.4 Model Import and Model Specification 
 

The base neural network models are to be imported from keras libraries. An example for 

importing the base ResNet model is shown in Figure 7. The base model is then modified by 

the addition of some extra layers to make the model suitable for classification using the 

kidney stone detection as shown in Figure 8. 

 

 

                       Figure 7 : Model Import from Keras API 
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  Figure 8 : Extra layers added to the base model. 

 

 

4.5 Model Compilation and Results Generation 
 

The model is to be compiled using the code shown in the Figure 9. The compile function is 

used for the model compilation and the fit function is used to generate the appropriate results. 

 

 
 

                  Figure 9: Model Compilation and Results generation 

 

 

4.6 Model Evaluation 

 

The model can be evaluated using the code shown in Figure 10 and Figure 11. The evaluation 

metrics used in this research are Accuracy, Precision and Recall. The training and Validation 

Accuracy are then plotted to effectively examine the classification performance of each deep 

learning neural network. 
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                          Figure 10: Model Evaluation-Part 1 

 

 
 

 

                         Figure 11: Model Evaluation-Part 2 
 

 


