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1 Introduction 
 
The objective of this paper is to outline the process used to code the project. The hardware 
and software combinations necessary to replicate the future research are described. This 
section details the programming and implementation processes necessary for efficient 
executable code, as well as the actions necessary to run the script. 

 

2 System Configuration 

2.1 Hardware Configuration 

 

The Below figure 1 shows the hardware details used to execute the code.  

 

 

 
   Fig. 1 Device specifications 

 

2.2 Software Configuration  

 

This section contains information about the software standards that were used. 

 

2.2.1 Jupyter notebook in Anaconda:  

Anaconda is a Python coding platform that is free, open source, and simple to use. The 

anaconda prompt screen in the base root environment is depicted in the following Figure 2. 
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The TensorFlow environment has been chosen for the purpose of executing the CNN model 

and Transfer learning model. 

 

 
 
   Figure 2: Anaconda prompt. 

 

3 Data Gathering 
 

The Dataset available on Kaggle is 427.45GB and can is downloaded from Kaggle using the 

Kaggle API. 

 

1. The first step is to set the directory and download the Kaggle in the Jupyter file as 

shown in the below image. 

 
 

 

2. Next step is to login on your Kaggle account and go to my account page and click on 

create new API token.  
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   Fig. 3 Kaggle my Account page 

 

3. Once we click on Create New API Token the Kaggle.json file will be download on 

the machine. 

4. To download the dataset, store the Kaggle.json file in the Kaggle folder on the C 

drive. When we install Kaggle in Jupyter, it displays the downloaded file path, 

therefore we must save the Kaggle.json file in that location. 

5. Next step is to visit on the link https://www.kaggle.com/c/rsna-intracranial-

hemorrhage-detection/data  and copy the dataset API. The below figure 4 shows the 

dataset page with the API. 

 
  Fig. 4 RSNA Dataset Page. 

 

6. The dataset can be downloaded using 2, option 1 is open anaconda command prompt 

and paste the API key and click enter as shown in the figure 5 and another method is 

to use Jupyter Notebook and add the Kaggle username and Password and then Run 

the API as shown in the Figure 6. 

https://www.kaggle.com/c/rsna-intracranial-hemorrhage-detection/data
https://www.kaggle.com/c/rsna-intracranial-hemorrhage-detection/data
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    Fig5 Anaconda Command Prompt 

 
    Fig. 6 Jupyter Notebook 

 

 

4 Data Conversion 

First step:  Unzip the downloaded dataset in the hard disk. Because the data is so big and I do 

not have enough space in my device so I have used an external hard disk. 

 

Second step: open the Intracranial_Hemorrhage_Detection.ipynb file and load the dataset 

files as shown in the below code 

 
 

Third Step: In this step reading and train label file and converting into data frame. 

 

 



 

5 

 

 

Fourth Step: Due to the limited hardware available for implementation, I chose to convert 

50,000 DICOM images from the train folder and 5,000 DICOM images from the test folder. 

 

Fifth Step: Duplicate photos are deleted from the training data, and 15 percent of the 

training data is separated into validation data, which is then used to further validate the model 

after it has been trained. 

 

Sixth Step: importing the import libraries for windowing and image conversion. 

 

 
 

 

Seventh Step: once the libraries imported get the pixel of the image and save if in a function. 

 

 

 
 

Eighth Step:  3-channel windowing of Brain, Subdural and bone is done in this step 
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Ninth Step: Setting the directory to save the resized 128x128 PNG dimensional file. 

 

 
 

In the folder, the selected images begin to download. As shown in the figure below, 
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5 Data Generator 
 

Data generator function is used on the resized PNG images of Train, Test and Validation 

Data.  

 
 

 

6 Executing CNN 
 

 Below function is used for the model checkpoint of the and learning rate reduction of the 

model 
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Below is the code of CNN Model building 

 
 

CNN model applied using the code Below: 

 
 

 

Evaluation of the model:  
 

calculating the model prediction values 

 
 

Confusion matrix is imported using kears application 
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Confusion matrix function created : 

 

 
 

Below code is to calculate for classification report accuracy 

 

 
 

 

7 Executing the Dense Net 
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Calculating the dense Layer 

 
 

 

 
 

Evaluation steps for this model is same as we have used earlier for CNN 

Model 
 

 

8 Executing the Xception Model 
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Evaluation steps for this model is same as we have used earlier for CNN 

Model, Because the model gave high accuracy, so I have evaluated the 

model using ROC Curve. 

 
The below code is for ROC Curve 

 

 
 
 
The prediction value of the Xception model is then used in conjunction with the test picture 

file to identify the different subtypes of intracranial hemorrhage. 
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