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Configuration Manual 
 

Yaseen Ali Khan 
Student ID: 22236252 

1. Introduction 
This configuration manual provides a step-by-step instruction on how to set up an EC2 
instance using a Python virtual environment to execute an earthquake magnitude 
prediction application. This system leverages real earthquake data and applies multiple 
ML models such as Random Forest Regressor, SVR, Neural Networks, and GRU for 
forecasting purposes. 

 

2. Launch AWS EC2 Instance 

o Log in to AWS Management Console. 

o Go to EC2 Dashboard → Launch Instance 

o Choose: AMI: Ubuntu 20.04 
  - Instance Type: t2.medium or higher 
  - Storage: 20 GB SSD 

o Open ports: 
  - 22 (SSH) 
  - 8888 (Jupyter Notebook) 

o Download and keep the `.pem` key safe. 

3. Connect to instance 
o On your terminal: 

 
chmod 400 your-key.pem 
ssh -i "your-key.pem" ubuntu@<EC2_PUBLIC_IP> 

4. Install core packages 
       

      sudo apt update && sudo apt upgrade -y 
      sudo apt install python3-pip python3-venv git -y 
 

5. Setup python Virtual Environment 
 
      Python3-m venv env 
      Source env/bin/activate 
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6. Install python environment  

    pip install --upgrade pip 
          pip install pandas numpy matplotlib seaborn scikit-learn scipy jupyter tensorflow 
keras 
 
7. Upload project files 

o Create project folder and move files: 
 
mkdir disaster_mgmt && cd disaster_mgmt 
 

o Upload: 
 
- database.csv 
- Disaster_Management.ipynb 

8. Start Jupyter Notebook 
 
jupyter notebook --ip=0.0.0.0 --port=8888 --no-browser 
 
Access via:   
http://<EC2_PUBLIC_IP>:8888/?token=... 

 
9. Data Preprocessing Steps 

 
o Load dataset. 
o Drop high-missing columns (>70%) 
o Impute missing data using median. 
o Encode categorical features using pd.get_dummies. 
o Split dataset into X_train, X_test, y_train, y_test. 

     

10. Machine Learning Model Training 
• Random Forest Regressor: Trained and tuned using RandomizedSearchCV. 
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• SVR: Uses Pipeline, Box-Cox (with pre-check for positive/finite data). 

 

 
 
•  Simple Neural Networks (Keras): Standardized features, 3 hidden layers with ReLU. 

 

 
 
• SimpleNeural Networks (Keras): Standardized features, 3 hidden layers with ReLU. 
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• GRU Model: Standardized features, 3 hidden layers with tanh activation. Trained the 
model over 100 epochs. 
 

 
 
• Conv1D Model: Standardized features, 3 hidden layers with ReLu activation. Trained 

the model over 100 epochs. 
 

 
 
• Bidirectional Model: Standardized features, 3 hidden layers with tanh activation. 

Trained the model over 100 epochs. 
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• Bidirectional GRU Conv1D: Standardized features, 3 hidden layers with ReLu 
activation. Trained the model over 100 epochs. 
 

 
 
 
• Extra Tress Regressor: Standardized features like  n_estimators and random_state. 

 
 
 
• Gradient Boosting Regressor: Standardized features like  n_estimators and 

random_state. 
 

 
 

11. Monitoring & Debugging Tips 
 

• Handle NaN values before using SVR and neural networks. 
• Ensure Box-Cox transformation only on strictly positive, non-zero features.  

o Use StandardScaler before neural models. 
o  Monitor training with validation loss to avoid overfitting. 

 

12. Optional Enhancements 
• Use TensorBoard for visualizing training. 
• Store results in AWS S3 for persistent model/data logs. 
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• Host inference using Flask + EC2 or SageMaker endpoint. 
 

13. Simulation & Metrics 
 

• Evaluate using MAE, MSE, R². 
• Feature importance plotted using RandomForestRegressor.feature_importances_. 

 
 

 


