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1 Introduction 
 
This configuration manual gives the information regarding the applications, software and 
tools required for developing the BiLSTM model integrating cGAN for data augmentation. 
This guide is structured as following, where section 2 define system specification used for 
this project, section 3 lists the software tools and libraries used for developing this model. 
section 4 describe the configuration of deep learning in steps, the deep learning procedures 
and steps are included in step 5. 
 
 
2 System Specification 
 
The experiment setup was done on personal computer. Specification of the system as follows: 

• MacBook Pro Mid 2015 
• RAM:16 GB 
• System Type-64-bit OS, x64-based processor 
• Operating System: Mac OS  
• Experiment setup: Anaconda Navigator [2], JupyterLab, Google Colab [1], Python 

3.9.12 [3] 
 

3 Software Specification 
 
This section discusses the software used to build this model. 
 

Ø Google Colab 
Ø Jupyter Notebook 
Ø Python 3.9.12 
Ø Pandas 
Ø NumPy 
Ø TensorFlow 
Ø Matplotlib.pyplot 
Ø seaborn 
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4 Configuration for Deep Learning 
 
1. Download and install Anaconda2.6.0  
2. Open Jupyter notebook with Python version and create new notebook in ‘. pynb’ file. 
 
 
ANACONDA NAVIGATOR 
 

 
 
Jupyter Notebook 
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5 Deep Learning Procedures 
 
1. Dataset required for performing deep learning was downloaded. 
2. Necessary libraries were imported. 
3. Combine multiple datasets into single dataset. 
4. Sampling of data for efficiently performing deep learning. 
5. Pre-processing and Encoding Dataset 
6. Reshaping and Splitting of Dataset 
7. Converting to categorical  
8. Defining and Building BiLSTM model 
9. Obtain Model Summary 
10. Training and evaluating the model 
11. Generating Predictions 
12. Evaluate the BiLSTM using metrices like accuracy, precision, recall, F-1 score and 

Classification report 
13. Defining Conditional GAN- Generator and Discriminator 
14. Training CGAN 
15. Retraining BiLSTM using the output generated by CGAN 
16. Evaluating the model using accuracy, precision, recall and F-1 score. 
17. Visualized the model efficiency using confusion matrix, precision-recall curve and ROC 

curve. 
18. Saved the Developed model. 
 
 

Ø LIBRARIES 
 

 
 

Ø DATA SAMPLING 
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Ø DATA PRE-PROCESSING 

 

 
 
 

Ø DATA SPLITTING 
 

 
 
 

Ø MODEL DEFINING 
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Ø TRAIN BiLSTM 

 

 
 

Ø EVALUATION 
 

 
 

Ø CLASSIFICATION REPORT 
 

 
 

Ø cGAN GENERATOR 
 

 
 

Ø cGAN DISCRIMINATOR 
 

 



 

6 
 

 

 
Ø TRAIN CGAN 

 

 
 

Ø CONFUSION MATRIX 
 

 
 

Ø ROC CURVE 
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Ø PRECISION RECALL CURVE 

 

 
 

Ø SAVING THE MODEL 
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