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1 Introduction 
 

This configuration manual details the system setup, software and hardware specifications and 

the step taken to carry out the Research Project: Liver Disease Detection from CT scan images 

using Deep Learning and Transfer Learning.  

 

In this manual, Section 2 contains information on software and hardware specifications. 

Section 3 discusses the environment setup, data collection and preparation, importing of 

libraries and mounting of Google Drive. Section4 explains the various steps involved in image 

processing. Section 5 describes the design of the models and show their implementation. 
 

2 System Configuration 
 

This section of the configuration manual provides information about the system configuration 

utilised to implement the project. 

2.1 Hardware Requirements 
 

Operating System Windows 10 

RAM 12.72 GB (Google Colaboratory) 

Disk Space 107.77 GB (Google Colaboratory) 

Storage Space 15 GB (Google Drive) 

Table 1 Hardware Configuration 

2.2 Software Requirements 
 

Programming Language Tools Google Colaboratory (Cloud-based Jupyter 

notebook environment), Python 3.6.9 

Web Browser Google Chrome or Mozilla Firefox 

Email Account Gmail account for Google Drive and 

Colaboraory 

Other software  Microsoft Word and Microsoft Excel 

Table 2 Software Configuration 

 

3 Project Development 
 

This section of the configuration manual provides information about the setup of environment 

and collection and usage of data. 
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3.1 Google Colaboratory Environment Setup  
 

Google Colaboratory1 environment is used for the research implementation. It provides Python 

version 3.6.9 along with powerful RAM and GPU support and is hosted on Google Cloud. 

Gmail account is essential to use Google Colab as it requires authentication. 

 

 

Figure 1 Google Colaboratory Homepage 

3.2 Data Collection 

The data is collected from Medpix2 which provides an online collection of medical images for 

research purposes. It is publicly available and an ethical data source. Image data is gathered in 

the form of ‘.jpg’ files for the two categories. 

 

 

Figure 2 Data Source - Medpix 

3.3 Data Preparation 

This section describes the approach used for preparing data. The data is divided into 3 folders 

on Google Drive namely, Training, Validation, and Testing.  
 

 
1 https://colab.research.google.com/notebooks/ 
2 https://medpix.nlm.nih.gov/ 
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Figure 3 Google Drive Data 

 

 

Figure 4 Train, Valid and Test folders 

 

3.4 Importing libraries 
 

This section shows the libraries that are needed for the implementation of the research project. 

The libraries available in Colab are imported and unavailable libraries are installed using pip 

command. OpenCV3, Tensorflow4 and Keras5 are the primarily used libraries in the research. 

 
 
3 https://pypi.org/project/opencv-python/ 
4 https://www.tensorflow.org/ 
5 https://keras.io/ 
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Figure 5 Importing Libraries 

3.5 Mounting Google Drive 

 

Google Drive needs to be mounted in Google Colab to use the data. It requires authentication 

through the Gmail account used for Colab. 

 

 

Figure 6 Mounting Google Drive on Colab Notebook 

 

4 Image Processing 
 

This section provides knowledge about different steps involved in the processing of images. 

4.1 Image Pre-processing 
 

There are various image processing techniques used in the research such as Resize, Histogram 

Equalisation, Noise removal, etc. 
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Figure 7 Image Pre-processing 

 
 
 



6 
 

 

 

Figure 8 Image Pre-processing (contd.) 

4.2 Image Augmentation 

 

Image augmentation is done to increase the size of the dataset. Various techniques such as flip, 

rotate, gaussian blur, morphological gradient, etc are used. 
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Figure 9 Image Augmentation 

 

 

Figure 10 Augmentation Results 

4.3 Image Segmentation 

 

Watershed Image segmentation is implemented to segment the required parts from the entire 

image. 
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Figure 11 Watershed Transform for Image Segmentation 

 

5 Modelling 
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Figure 12 Data loaded into Directories 

 

 

 

Figure 13 Image Data Generators 

5.1 Support Vector Machine (SVM) 

The implementation of SVM with Grid Search Cross Validation is illustrated. 
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Figure 14 Implementation of SVM 

 

5.2 Convolution Neural Network (CNN) 

The implementation of CNN built from scratch is illustrated. Early Stopping and Reduce 

Learning Rate on Plateau features are used as well. 

 

 

Figure 15 Building CNN Model 
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Figure 16 Compiling CNN Model 

 

 

Figure 17 CNN Model Fitting 

5.3 Inception-v4 

 

The implementation of Inception-v4 based on transfer learning is illustrated. The pre-trained 

weights used are “inception-v4_weights_tf_dim_ordering_tf_kernels_notop.h5” 6. 

 

 
 
6 https://github.com/kentsommer/keras-inceptionV4/releases 
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Figure 18 Building Inception-v4 model 

 

 

Figure 19 Compiling Inception-v4 model 
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Figure 20 Inception-v4 Model Fitting 

5.4 DenseNet-169 

 

The implementation of DenseNet-169 based on transfer learning is illustrated. The pre-

trained weights used are “DenseNet-BC-169-32-no-top.h5” 7. 

 

 

Figure 21 Building DenseNet-169 Model 

 

 

 

Figure 22 DenseNet-169 Model Fitting 

5.5 Cross-Validation 

 

 
 
7 https://www.kaggle.com/xhlulu/densenet-keras?select=DenseNet-BC-169-32-no-top.h5 
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The implementation of K-Fold Cross-Validation is illustrated. It is used to check the variance 

of the models and avoid the overfitting. 

 

 

Figure 23 K-Fold Cross Validation 


