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1 System Configuration  
 

The project is done on 64-Bit Windows 11 pro–operating system with 8 GB RAM with 

Intel® Core™ i5-8259U Processor having a base clock speed of 3.30 GHz. 

 

 
Figure 1: System Conifguration 

 

2 Software Requirements 
For the project we have used following software: 

 

1. Python 3.11.4 

2. Anaconda 2.4.3 

3. VS Code 

4. Jupyter Notebook 

 

3 Python Libraries 
 

The project uses following python libraries: 

1. TensorFlow 

2. Keras 
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3. numpy 

4. matplotlib 

5. pandas 

6. sklearn 

7. itertools 

8. nltk 

9. transformers 

10. scipy 

 

4 Dataset 
1. The dataset is readily available at Kaggle and licensed by MIT. This dataset 

provides synthetic data related to vehicle maintenance to help predict whether a 

vehicle requires maintenance or not based on various features.  

2. The model uses a dataset of 50,000 vehicles, featuring both categorical and 

numerical data on specifications, maintenance, and operational metrics. 

3. Link - https://www.kaggle.com/datasets/vehicle-maintenance-data 

 

5 Data Preprocessing 
 

1. Data is cleaned and process to remove unwanted columns from the data frame. 

2. The data is label-encoded to convert categorical variables into a numerical format 

suitable for model training. 

 
Figure 2: Label Encoded Data 

3. Following label encoding, feature selection such as spearman, pearson and 

SelectKBase to retain the most relevant variables that significantly contribute to the 

model performance. 

 

 
Figure 3: Feature Selection using Spearman and Pearson 

 

https://www.kaggle.com/datasets/chavindudulaj/vehicle-maintenance-data
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Figure 4: Feature Selection using SelectKBase 

 

4. The figure 5 displays the final processed and cleaned dataset which serves as the 

foundation for training both supervised and deep learning algorithms. 

 

 
Figure 5: Final Label Encoded Data Frame 

 

6 Data Analysis 
1. The distribution of Need Maintenance with respect to Device whereas 1 represents 

maintenance required and 0 represents maintenance not required. This shows dataset 

contains different model with almost equivalent quantity to conduct further study. 

 

 
Figure 6: Distribution of Need Maintenance with respect to vehicle  

2. Distribution of 'maintenance' based on different issues as hue 

 

 
Figure 7: Distribution of 'maintenance' based on different issues as hue 
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7 Model Training and Testing 
Vehicle maintenance prediction using supervised learning and deep learning (Neural 

network) algorithms. 

 

1. Logistic Regression 
 

 
Figure 8: Model Training 

 
Figure 9: Model Evaluation Report 

 

2. Decision Tree  

 
Figure 10: Model Training 
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Figure 11: Model Evaluation Report 

 
 

 

3. Gradient Boosting Regressor 

 
Figure 12: Model Training 
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Figure 13: Model Evaluation Report 

 

4. Random Forest  

 
Figure 14: Model Training 
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Figure 15: Model Evaluation Report 

 

5. Gated Recurrent Unit 

 
Figure 16: Model Training 
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Figure 17: Model Evaluation Report 

 

6. Long Short-Term Memory 

 
Figure 18: Model Training 
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Figure 19: Model Evaluation Report 

 

7. Minimal Gated Unit 

 
Figure 20: Model Training 
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Figure 21: Model Evaluation Report 

 


