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Environment Google Colab Kaggle 
RAM 16 GB 16 GB 
Hard Disk 73 GB SSD 100 GB SSD 
Processor Intel Xeon 2.30GHz Intel Xeon 2.30GHz 
GPU 16 GB 13 GB 

 

 
    

 
  
  
  

 

  
 

  

 
  
  

1. Introduction to configuration manual:
This configuration manual can be used to replicate the work done

 

and get the desired

 

results.

 

It

 

includes

 

system configuration

 

on which

 

the

 

project was run on,

 

exploratory

 

data analysis steps, model implementation

 

and

 

model

 

evaluations.

 

The code snippets

 

are attached in the

 

final

 

section.

2. Pre-requisites and system configuration:
The tools and software used for this thesis research work can be installed on a laptop

 

or a PC.

 

The basic configuration list is given below:

Getting started:
The basic toolset used in this research work for carrying out all the actions are listed 
below:

• Microsoft office tools
• Python 3.7.10
• Anaconda Spyder

The Microsoft office tools like Microsoft Excel and Word have been used. Python as a 
language has been used for this research work and all the processes like data gathering, 
data  cleaning,  transformation  and  analysis  has  been  done  in  python  language.  The 
software version for python used is 3.7.10 – ‘https://www.python.org/downloads/’. The 
platform used for coding is Google Colab and Kaggle.

3. Database:
Two datasets are extracted from the following links and stored on Google Drive and 
Kaggle.

1. Mozilla Common Voice:
Link: https://www.kaggle.com/mozillaorg/common-voice?select=cv-valid-dev.csv
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2. Speech Accent Dataset: 
Link : https://www.kaggle.com/rtatman/speech-accent-archive 

 
 

Figure 1: code snippet to convert the json file and clean the dataset. 

3. Research design workflow and methodology: 
We first process the audio signals, followed by pre-processing and extracting Mel 
Spectrograms. Next we transform the images into numpy arrays as an input vectors to the 
deep learning models. 

https://www.kaggle.com/rtatman/speech-accent-archive


 
 

 
Figure 2: Design flowchart 

4. Libraries used in code: 
• Os : to make directories and manipulate files and directories 
• numpy : Modelling, Data exploration 
• pandas : Data modelling, visualization 
• matplotlib: visualization 
• seaborn: visualization 
• librosa: Audio conversion 
• sklearn.preprocessing MinMaxScaler: Normalize audio 
• tqdm: get progress bar on loops 
• sklearn.linear_model LogisticRegression: Model Stacking 
• keras.preprocessing: built-in image preprocessor 
• sklearn.metrics accuracy_score: evaluation metrics 
• sklearn.metrics recall_score: evaluation metrics 
• sklearn.metrics precision_score: evaluation metrics 
• sklearn.metrics f1_score: evaluation metrics 
• sklearn.metrics confusion_matrix: evaluation metrics 
• sklearn.model_selection train_test_split: Splitting the dataset 
• keras.applications resnet,vgg19,vgg16,xception,inception_v3: Model 

initializat 
• keras.preprocessing.image ImageDataGenerator 
• keras.models Sequential: Model layer 
• keras.layers Flatten,BatchNormalization 
• keras.layers Dense,Dropout: Model layers 
• keras.optimizers Adam: Compiler 
• plotly: Visualization 

 

4. Data Preprocessing: 
Generating images from audio samples. 



 

5. Model Implementation: 
Defining top layers for all the pre-trained model 
 

 
Defining All the models 
 

 
 



6. Stacked model Implementation: 

 
Model Training: 

 
 

 



 

 

7. Model Evaluation: 

 
 
 
Finally, we apply the same steps using the Speech Accent Dataset. 
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