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1 Hardware Setup 
 
 

 

Fig. 1 Computer Specification 

 

The specification of the machine used in this research project is illustrated in above figure. It is 

having an installed RAM of 16 GB with 64-bit Operating System and an installed Windows 10 

configuration. The processor of the machine is Intel® Core ™ i7-8550U CPU with Intel ® UHD 

Graphics 620. 



2 Software Information 
 

Fig 2.1 Anaconda Software for Python 

 

In this research project, an Anaconda software [2] is installed on machine for accessing the 

Jupyter environment. 
 

Fig 2.2 Anaconda Installer 



Accordingly, the anaconda can be installed for each operating system with the proper operating 

bit. For this work, a windows 64-Bit anaconda installed 
 
 

Fig 2.3 Jupyter Environment 

A Jupyter notebook can be created by clicking the Python 3 option from new. Accordingly, in 

this work two separate notebooks are created for text and audio. 

3 Data Preparation 

Here the data preparation of text and audio modality are been carried out using the appropriate libraries. 

 

 

Fig 3.1 Pre-processing libraries for text 



The above figure shows the pre-processing libraries for text modalities. Accordingly, the nltk 
libraries are used for pre-processing. The regular expression (re) libraries are used to remove the 
non-alphabetical words from the raw text. 

 

 

Fig 3.2 Feature extraction libraries for text 

 

For text, the features are extracted using the above displayed libraries. The genism library is used 

for implemented the Word2Vec vector representation of the pre-processed text. The keras libraries 

are also used for the additional preprocessing of the of the processed text. Accordingly, the 

to_categorical library is used for converting the dependent variable into a single array matrix. 
 

 

Fig 3.3 Pre-processing and feature extraction libraries for audio 

 

Similarly, the audio files are pre-processed, and feature extracted using a Librosa library. The 

Librosa library comes with an MFCC function for extracting the MFCC coefficients and Librosa 

display for plotting the image representation of MFCCs. 

 

4 Implementation 

In this section, the required libraries for the model implementation are been displayed. For model 

building of text, a Bi-LSTM and a CNN model are built using the keras libraries displayed in Fig 

4.1. 



 
 

Fig 4.1 Required libraries for model building of text 

 

Accordingly, the LSTM and baseline machine learning models are implemented for audio emotion 

recognition. The following figure shows the required libraries for model building of audio analysis. 
 

Fig 4.2 Required libraries for model building of audio 



5 Keras for deep learning 
 
 

Fig 5. Keras Documentation 

 

The keras model are built by following the guidelines from the Keras documentation [1] on the 

given official site. The documentation covers the model building for both Bi-LSTM, CNN, and 

LSTM models along with the hyperparameters and optimizer information. 
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