
 
 

 
 
 
 
 
 
 
 
 
 

 

Configuration Manual 
 
 
 
 

 

MSc Research Project 
 

Data Analytics 
 
 

 

Amit Sahoo 
 

Student ID: 18188851 
 
 
 

School of Computing 
 

National College of Ireland 
 
 
 
 
 
 
 
 
 
 
 

Supervisor: Dr. Catherine Mulwa



 

 
National College of Ireland 

 

       MSc Project Submission Sheet 

 

     School of Computing 

 

Student Name: 

 

Amit Sahoo 

 

Student ID: 

 

x18188851 

 

Programme: 

 

Data Analytics                                

 

Year: 

 

2019-2020 

 

Module: 

 

MSc Research Project 

 

Lecturer: 

 

Dr. Catherine Mulwa 

Submission  

Due Date: 

 

17 Aug 2020 

 

Project Title: 

 

Classification of  Wildfire Spread Severity using Machine Learning 

Algorithm 

 

Word Count: 

 

1488            Page Count: 12 

 

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: 

 

Amit Kumar Sahoo 

 

Date: 

 

17th August 2020 

 

 

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 
 

Amit Sahoo 

X18188851 

 
 
 

1 Introduction 
 

This document specifies detailed information about the hardware, software, and the 

programming languages used during the implementation of the research – ‘Classification of 

Wildfire Spread Severity using Machine Learning Algorithm’ 

 

2 System Configuration 

2.1 Hardware Configuration 

 

• Processor : Intel(R) Core (TM) i7 -4600CPU @ 2.10GHz 2.70GHz 

• Installed memory(RAM): 8.00 GB 

• System type : 64-bit Operating System, x64-based processor 

• Storage : 256 GB 

 

2.2 Software configurations 

 

Microsoft Excel 2016: Microsoft offered a spreadsheet tool that has been used to collect the 

data in the form of flat files as CSV (Comma Separated Values). 

 

Jupyter Notebook: This is an open source web application where most of the data extraction, 

pre-processing and implementation are done using Python 3.7.4 version. 

 

Spyder IDE:  An open-source Integrated Development Environment (IDE) called ‘Scientific 

Python Development Environment’ (Spyder) has been used to develop python codes with 3.7.4 

version. 

 

RStudio: RStudio Desktop 1.3.1073 version has been used for explanatory data analysis and 

statistical analysis. 

 

Google Colaboratory: This is a free cloud service by Google, also called as colab, which helps 

to develops python codes in the browser with no configuration, free access to GPUs (Shown in 

Figure 1) and easy sharing. This has been used to implement Neural Networks models and 

Deep Learning techniques. 

 

Programming Language: Python 3.7.4 and R 4.0.2 have been used as the programming 

language for this research. 
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Figure 1: GPU Setting in Google Colab 

 

Tableau Desktop: Tableau desktop version 2020.2.4 has been used in the project for 

visualizing the data in a graphical manner 

 

AWS EC2 Instances: A free tier account for Amazon Web Services (AWS) has been used to 

spin up t2.micro instances suitable for low to moderate performance with Mem- 1GB. The 

same is used to run python codes in Amazon cloud services. 

 
 

 

3 Project Development 
 

The implementation of this project has been done in both Python and R programming. Most 

statistical analysis has been done in R because it supports a wide variety of packages. However, 

model implementation on pre-processed data has been done in Python using sklearn and keras 

libraries.   

3.1 Data Preparation  
 

Data import has been done using the pandas (Dataframe) library. Data has been collected from 

several sources and imported into pandas dataframe. Finally, all the dataframes are merged to 

create the final dataset. 

3.1.1 Fire Dataset 

Fire dataset is present in the Alaska Interagency Coordination centre website1, which has been 

directly imported into pandas dataframe. 

 

 
 
1 https://fire.ak.blm.gov/predsvcs/weather.php 
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3.1.2 Weather Dataset 

Historic weather data is present on a website, maintained by the USA government – The old 

Farmer’s Almanac2. Based on the dates and location, URLs for the corresponding web pages 

are created and saved in a csv file (shown in Figure 2). 

 

 

Figure 2: Code Snippet for URL Creation 

 

Onc the URLs are created, a python script is developed which would visit those URL webpages 

and collects the information and write it in the pandas dataframe. Figure 3 shows a  sample 

snippet for collecting, only the temperatre field from the web page. Similar approach can be 

taken to collect all the weather details available on the website. 

 

 
 
2 https://www.almanac.com/weather/history/AK 

https://www.almanac.com/weather/history/AK
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Figure 3: Code Snippet for Weather Data Collection 

3.1.3 Merging and Initial Pre-processing 

 

Once the data for five days have been collected, csv files containing the data  are imported to 

pandas dataframe, columns names are modified for better understanding and finally data is 

merged. Figure 4 shows sample snippet. 

 

 

Figure 4: Merging of Datasets 

 

Once the final data is prepared, it requires a few initial pre-processing. Eg.- Number of fires 

and total area burnt is cumulative over each year, which is broken down to simpler form. 

Snippet for the same is shown in Figure 5. 
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Figure 5: Conversion of Cumulative to Individual Numbers. 

Duplicate records from the final dataset have been removed. Same is illustrated in Figure 6. 

 

 

Figure 6: Removal of Duplicate Observations 

 

Missing value imputation has been done with the help of mice package in R. Figure 7 depicts 

the code snippet for the same. 

 

 

Figure 7: Missing value imputation through Mice 
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3.2 Feature Engineering 

Feature engineering has been done, to improve the performance of the model, reduce the effect 

of large values over small and bring them on a common scale. Various Feature engineering 

technique used in the research are as follows : 

  

3.2.1 One-hot Encoding 

All the categorical values have been converted to binary encoded attributes using 

get_dummies() in pandas dataframe. The same is illustrated in Figure 8. 

 

 

Figure 8: Implementation of One-Hot Encoding 

3.2.2 Logarithmic Transformation 

Few of the variables are highly skewed, therefore the values are converted to logarithmic scale 

to achieve a normal distribution curve. The code snippet is shown in Figure 9.  

 

 

Figure 9: Logarithmic Transformation 

3.2.3 Scaling of Data 

All the data points have been brought to a common scale with a predefined class- 

MinMaxScaler in Python. The code snippet is shown in Figure 10. 

 

 

Figure 10: Scaling of Data using MinMaxScaler 
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3.3 Feature Selection 

 

Five different feature selection methods have been tried which gave five different outputs. The 

output of all different feature selection is used to train a logistic regression and the method 

which has the highest accuracy has been used in the next steps. 

3.3.1 Correlation Matrix  

Snippet for correlation matrix has been shown in Figure 11. 

 

Figure 11: Correlation Matrix 

3.3.2 Boruta Feature Selection 

Boruta feature selection method in R has been implemented to find the most important features 

present in the dataset (snippet is shown in Figure 12). 

 

 

Figure 12: Boruta Feature Selection Method 

3.3.3 Recursive Feature Elimination 

RFE feature selection method is implemented in Python with Random forest as the base model. 

Important features are plotted in graph (shown in Figure 13). 

 

 

Figure 13: Recursive Feature Elimination 

3.3.4 Random Forest Feature Selection 

Embedded methods such as Random Forest Feature Selection and lightgbm Feature Selection 

has been implemented in python. Snippet for RF and LGBMclassifier is shown in Figure14 

and Figure 15, respectively. 
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Figure 14: Random Forest Feature Selection 

 

Figure 15: Lightgbm Feature Selection 

3.4 Dimension Reduction 

Several dimension reduction techniques have been tried and the outputs are fed to logistic 

regression model and the accuracy of the model is evaluated. 

 

 

Figure 16: Dimension Techniques 

The technique with the highest accuracy has been accepted as the final one. Code snippets of 

all the used techniques are shown in various sub-section in Figure 16. 
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3.5 SMOTE-Oversampling 

SMOTE oversampling method has been applied to balance the dataset. Code snippet has been 

shown in Figure 17. 

 

 

Figure 17: SMOTE Oversampling 

3.6 Data Modelling 

 

Data has been divided into train and test data with 80:20 ratio (shown in Figure 18) and models 

are trained on the train data and evaluated on the remaining 20%of data. All ML models are 

stored in a python dictionary (with optimized parameters) which are applied and evaluated 

sequentially (shown in Figure 19).  

 

 

Figure 18: Train- Test Split 

 

 

Figure 19: Applied Models 

3.6.1 ANN  

Google Colab has been used to run ANN and LSTM to leverage the use of GPUs. The code 

snippet for the model summary of ANN is shown in Figure 20. Model compile and model fit 

is shown in Figure 21.  

 

 

Figure 20: Model Summary of ANN 
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Figure 21: Model Compile and Fit 

3.6.2 LSTM 

Data is converted into a sequence of fixed length and reshaped (shown in Figure 21) before 

applying LSTM for sequence classification. Model Summary, Compile/fit is shown in Figure 

22 and Figure 23, respectively.  

 

 

Figure 22: Function for Sequence Creation 

 

 

Figure 23: Model Summary of LSTM 

 

 

Figure 24: Model Compile and Fit 

 


