
 

 
 

 
 
 
 
 
 
 
 
 
 
 

Configuration Manual 
 
 
 
 
 

MSc Research Project  
Programme Name 

 
 
 

Yash Rajesh Suryawanshi  
x22227431 

 
 
 

School of Computing  
National College of Ireland 

 
 
 
 
 
 
 
 
 
 
 

Supervisor: Abdul Qayum 



 

 

 
National College of Ireland 

 
MSc Project Submission Sheet 

 
School of Computing 

 
Student Name: 

 
Yash Rajesh Suryawanshi 

 
Student ID: 

 
x22227431 

 
Programme: 

 
MSc in Data Analytics 

 
Year: 

 
2023-24 

 
Module: 

 
Research Project 

 
Lecturer: 

 
Abdul Qayum 

Submission Due 
Date: 

 
12th August 2024 

 
Project Title: 

 
Leveraging Weather Data for Improved Flight Delay Prediction: A 
Comparative Analysis of Decision Trees and Random Forests 

Word Count: 
 
368                      Page Count: 6 

 
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: 

 
Yash Rajesh Suryawanshi 

 
Date: 

 
12th August 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 
 

Yash Rajesh Suryawanshi 
x22227431 

 
 
 
1 Introduction 
 
A step-by-step guidelines is provided in this document to configure and run the Flight Delay 
Prediction project. The project uses two machine learning models that is Gradient bosting and 
Random forest to predict delays in flight using a publically available dataset containing 
various features related to flights. 
 
2 System Requirements 
 

• Python Version: 3.11 or above 
• Libraries: 

o pandas 
o matplotlib 
o seaborn 
o scikit-learn 

Ensure above mentioned libraries are installed. If they are not installed you can install them 
by using  

 
 
3 Project Structure 
 

• Dataset: archive/full_data_flightdelay.csv 
• Main Script: This script runs to process the data, train models, and make predictions 

is contained within the provided code. 
 

 

4 Configuration Steps 
 
4.1 Importing Libraries 

• At the beginning of your script, import the necessary libraries: 
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4.2 Loading the Dataset   
 
Load Dataset using Pandas 
 

 
 
 

5 Data Preprocessing 
 
5.1 Sampling the Data 
 
Take Small Sample of data for initial experimentation 

 
 
5.2 handling Missing Values 
 
Fill Any missing values in dataset 
 

 
 
 
5.3 Encode Categorial Variables 
 
Change non-numerical variables into numerical 
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6 Model Training 
 
6.1 Defining features and target variables 
 
Separate the features and the target variable 
 

 
 
6.2 Splitting the dataset 
 
Split the dataset into training and testing sets 

 
 
 

7 Training and hyperparameter tuning 
 
7.1 Decision tree classifiers 
 
Define hyperparameters and perform Grid Search 
 

 
 
7.2 Random Forest classifiers 
 
Similarly, perform Grid Search for Random Forest Model 
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8 Feature Importance 
 
Evaluate the models using the test set 
 

 
 

9 Project Structure 
 
 
Analyse feature importance for both models 
 

 

 
 
 

10 Cross Validation 
 
Perform Cross Validation to ensure model robustness 
 

 
 

 
 

11 Model Selection 
 
Finally determine which model performs best 
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12 Power BI Visualization 
 
This project includes Power BI visualizations to better understand the distribution and impact 
of flight delays across different airlines and airports 
 
12.1 Loading the dataset in power BI 
 

• Import the dataset 
• Use power BI’s drag and drop feature to create visualizations 

 
12.2 Key Visualization Created 
 

• DEP_DEL15 by CARRIER_NAME: Displays the count of delayed flights by airline. 
• Flight Delay Percentage: Shows the percentage of flights delayed versus those on 

time. 
• Top 5 Delaying Airports: Lists the airports with the highest number of delayed flights. 
• Delayed Flights by Airline: A bar chart showing the number of delayed flights for 

each airline. 
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