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1 Introduction 
 
This Configuration Manual contains a list of all the requirements needed to replicate the 
study and its findings in a personal setting. All models constructed, data import and 
exploratory data analysis, data augmentation, and software and hardware requirements are 
covered. 
 
2 System Specifications 
 
This section covers Hardware and Software requirements. 
 

2.1 Hardware Requirements 
 

 
 

Fig 1: Hardware requirement 
 

2.2  Software Requirements 
 

• Jupyter Notebook (Version 6.5.2) or Google Colab 
• Python (Version 3.10) 
• MySql server (Version 8) 
• Mysql Workbench 

 
 
3 Data Collection 
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The Data is sourced from  the UK government website. 
 
Website link :  
https://admin.opendatani.gov.uk/dataset?organization=police-service-of-northern-
ireland&tags=injury+collisions 
 
4 Data Pre-processing 
 
The total 9 datasets from the years 2020, 2021, 2022 are merged using Mysql and Python. 
 
First , the 9 datasets are loaded into MySql workbench and is merged year wise. 
 

 
 

Fig 2: Merging the datasets year wise. 
 

 
The merged datasets from Mysql are then  concatenated vertically in python. 
 

 
Fig 3: Concatenated vertically. 
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5 Project Development 
 

5.1 Importing Libraries 
 
List of python libraries used : 
 

 
 

Fig 4: Libraries used 
 
Some of the main Libraries used in this project were Pandas , Numpy, Matplotlib and 
SMOTE.  

5.2 Processing 
 

• Treatment of Missing Values: The pattern is MCAR and 90% data were missing so 
the columns were deleted. . 

• Feature selection: Generated histograms of all the data , and removed features which 
were unbalanced and could potentially lead to biasing. 

• Encoding : One hot encoding and ordinal encoding are done to two variables 
a_District and a_wkday. 

• The final subset of the filtered variables is shown in Figure 5. 
 

 
Fig 5: Subset of variables to ML models. 

 
 
.  

• Correlation was checked with the target variable a_type. 
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The Data is split into train and test with a 80:20 split. 

 
Fig 5: SMOTE oversampler and test, train split. 

 
• The packages or libraries to perform the above tasks are shown in the Figure 4. 

 

5.3 Modelling 
• Oversampling and test, train split:  The target variable is imbalanced , so we take 

samples of minority class and oversamples it .This is done using the SMOTE 
oversampler. 

 
• The following code snippets contains implementation of four machine learning and 

one deep learning models. 
 

• Each model is tuned with the best hyperparameters.  
 

5.3.1 Case Study 1 : Random Forest Classifier. 
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Fig 6: Code snippet of Random Forest Classifier. 

 

 
 

Fig 7: Code snippet of Confusion matrix. 
 



 

6 
 

 

 
Fig 8: Code snippet of Best Hyperparameters. 

 

5.3.2 Case Study 2 : Decision Tree Classifier. 
 

 
 

Fig 9: Code snippet of Decision Tree Classifier. 
 
 

5.3.3 Case Study 3 : K-Nearest Neighbors 
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Fig 10: Code snippet of K-Nearest Neighbors. 

5.3.4 Case Study 4 : Artificial Neural Network 
 
 

 
 

Fig 11: Code snippet of ANN. 
 


