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1 System Configuration 
 
The project was executed in Google Colab which is a cloud-based environment that provides 
access to hardware like CPUs and GPUs. The configuration of the Colab included access to 
Python 3 and a minimum of 12GB of RAM. 
 

 

Figure 1. Colab runtime configuration 
 
2 Software Requirement 
 
The project used the following software provided by Google Colab: 

• Python 3 
• Jupyter Notebook integrated within Colab.  

 
3 Python Libraries 
 
The following Python libraries were used in this project: 

• pandas 
• scikit-learn 
• TensorFlow 
• Keras 
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• matplotlib 
• seaborn 
• numpy 

 
The libraries were installed using the following command: 
 

 

Figure 2. Import of the libraries 
 

4 Dataset 
 
The dataset used was taken from open-sources repository and uploaded directly into the 
Colab environment (Khakzad & Khakzad, 2021). It contained features like temperature, 
pressure, flow velocity, and pH level. 
 
5 Data Preprocessing 
 
Data preprocessing steps included: 

• Dropping unnecessary columns and rows 
• Handling missing values 
• Scaling features for standardization. 

 

 

Figure 3. Preprocessing steps 
 

6 Model Training and Testing 
 
The following models were trained and tested with the preprocessed dataset: 

• Random forest regression 
• Support vector regression (SVR) 
• Convolutional neural network (CNN) 
• Long short-term memory (LSTM). 

Each model training was carried out with the following code structures. 
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1. Random forest 

 

Figure 4. Random forest 
 
 

2. Support vector regression 
 

 

Figure 5. SVR 
 
 

3. Convolution neural network 
 

 

Figure 6. CNN 
 
 
 

4. Long short-term memory 
 

 

Figure 7. LSTM 
 
 
 

7 Model Evaluation  
 
The model evaluation involved plotting and comparing the following metrics: 

• Training and validation loss 
• Actual vs. Predicted values 
• Residual plots 

The plots were generated using Matplotlib and Seaborn libraries. 
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Figure 8. Training and validation loss 
 
 
 

 

Figure 9. Actual vs. predicted values 
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Figure 10. Residuals 
 
 
 
 

 

Figure 11. Comparison of the results 
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