
 
 

 
 

 

 

 

 

 

 

 

 

 

Configuration Manual 
 

 

 

 

 

MSc Research Project 
 

Data Analytics 
 

 

 

 
Asim Arif Ibushe 

 

Student ID: x21172218 
 

 

 
 
 
 
 

School of Computing 
 

National College of Ireland 
 

 

 

 

 

 

 

 

 

                                         Supervisor: Mr. Bharat Agarwal



 

 

National College of Ireland 

 

MSc Project Submission Sheet 

 

School of Computing 

 

Student 

Name: 

 

…Asim Ibushe……………………………………………………………………………………….. 

 

Student ID: 

 

…x21172218………………………………………………………………………………..………. 

 

Programme: 

 

…MSc in Data Analytics………………………… 

 

Year: 

 

………2023………… 

 

Module: 

 

…Research Project..…………………………………………………………………….……….. 

 

Lecturer: 

 

 

…Mr. Bharat Agarwal…….…………………………………………………………….………… 

Submission 

Due Date: 

 

…25/04/2024……………………………………………………………………………….………. 

 

Project 

Title: 

 

…………Document Image Classification using Convolutional Neural 

Network and Transfer Learning Technique………………………….……………… 

Word 

Count: 

 

……………643………………     Page Count: …………9…………….…….……………. 

 
I hereby certify that the information contained in this (my submission) is information pertaining to 
research I conducted for this project.  All information other than my own contribution will be fully 

referenced and listed in the relevant bibliography section at the rear of the project. 
 

ALL internet material must be referenced in the bibliography section.  Students are required to use 
the Referencing Standard specified in the report template.  To use other author's written or 
electronic work is illegal (plagiarism) and may result in disciplinary action. 

 

Signature: 

 

……Asim Ibushe……………………………………………………………………………….. 

 

Date: 

 

……25/04/2024………………………………………………………………………………… 

 

PLEASE READ THE FOLLOWING INSTRUCTIONS AND CHECKLIST 

 

Attach a completed copy of this sheet to each project (including multiple 

copies) 

□ 

Attach a Moodle submission receipt of the online project 

submission, to each project (including multiple copies). 

□ 

You must ensure that you retain a HARD COPY of the project, both 

for your own reference and in case a project is lost or mislaid.  It is not 

sufficient to keep a copy on computer.   

□ 

 

Assignments that are submitted to the Programme Coordinator Office must be placed 

into the assignment box located outside the office. 

 

Office Use Only 

Signature:  

Date:  

Penalty Applied (if applicable):  



1 
 

 

 

 

Configuration Manual 
 

Asim Ibushe 

Student ID: x21172218 

 
 

 

1 Introduction: 
 

This configuration manual describes the specification of all the software and hardware used in 

our research project. Each of the hardware and software versions, rating, platform and other 

technical information is provided in this manual. 

 

2 System Configuration: 

 

2.1 Hardware configuration: 
 

Personal Windows machine is used for all the implementation of the research. Specification of 

the machine is mentioned in the table below. 

 

 
                                                     Fig.1   Processor and Core 

 
 
Google Colab Pro configuration for processing: P100 GPU 16 GB 

 

2.2 Software configuration: 

 

Different software and dependencies which were used in this research all of these are listed in 

below table along with the versions. 

 

Anaconda and Jupyter notebook:  

 

Anaconda 3 includes a free web tool called Jupyter Notebook that lets you create documents 

with code, equations, graphics, and tests. The Jupyter notebook was used for the whole 

implementation process, which included all visualizations, model development, training, 

testing, and assessment. 

 

Google Colab Pro: 
Utilizing Google Colab Pro with a P100 GPU 16 GB resulted in a runtime of approximately 1500 
seconds, or roughly 29 to 30 minutes of execution time 

 

Python Libraries: 

 

Several python libraries were used in the research for various tasks. This library information 

is given in below table. 
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Library Version 

OpenCV 4.6.0 

Numpy 1.22.4 

Scikit learn 1.4.0 

matplotlib 3.8.0 

pandas 2.1.1 

Tensorflow V2.16.1 

Keras 3.3.1 

 

Table. 1 

 

 

3 Research Implementation Code: 
 
 

3.1 Dataset 1 Loading and Pre-processing: 
 

 
  Fig. 2:  Image Dataset Directory Traversal and Pre-processing module 
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  Fig. 3:  Image dataset exploration using matplotlib 

 
Fig 2 and Fig 3 shows the python code for dataset loading and data preprocessing and exploring class 
distribution. 
 

 
 

 
Fig. 4: Traditional ML Implementation 
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Fig. 5:  Designing Convolutional Architecture for Dataset 1 

 
Fig. 5 shows how CNN architecture is designed with filter and pooling for feature extraction which helps for 
dimensionality reduction and image normalization. 
 
 
 
 
 

3.2 Dataset 1 Model training step: 
 
 
 

 
Fig. 6: Training Phase and deciding hyper-parameter epoch value which optimizer to use. 

 
 
Fig. 6 shows the code written for compiling and model training phase, where both training and validation dataset 
are passed as an argument for self-feature extraction and weight tunning. 
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Fig. 7: Model validation and save network architecture for future inheritance. 
 

 

3.3 Dataset 2 Loding and Exploratory data analysis: 
 

 
 

Fig. 8   Importing all images for dataset2, exploring class distribution 
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Fig. 9      Fit Transformation and Image preprocessing before training phase 
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3.4 Dataset 2: Transfer learning implementation 
 
 

 
Fig. 10      InceptionV3 implementation using ImageNet dataset weights 

 
 
 

 

 
 

Fig. 11    VGG16 implementation using ImageNet dataset weights 
 
 

3.5 Python Script for Image Data De-duplication 
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Fig. 11 message digest calculating hash value for each document image 
 
 

 
Fig. 12 Directory Traversal 
 

 
Fig. 11 Dictionary to keep track for duplicate document image 


