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Abstract- Artificial Neural Network (ANN) based model is used 

for predicting the prosodic parameters of the target emotions 

from trained data. Standard multi-layer, feed-forward, back-

propagation neural networks with architecture have been 

designed using MATLAB Neural Network tool. The work is 

evaluated in two phases, namely training and testing phase. Data 

for both training and testing are extracted from praat (A speech 

analyzing tool). The input parameters for the network are pitch, 

intensity and duration (P, I, D) of neutral speech while the (P, I, 

D) of emotional speech is target parameters. The predicted 

output plotted against target parameters given to the neural 

network forms the plot of regression which is later evaluated as a 

part of result. 

 

Keywords—Artificial Neural Network (ANN); Levenberg 

Marquant (LM) ;  Multilayer  Perceptron (MLP);  Praat;   

I.  INTRODUCTION 

     Speech plays an important role whenever an information is 

being conveyed by the speaker. Human speech is a complex 

signal that contains information about the speaker identity, 

linguistic message, language type and emotion as well.  

Crying, screaming, dancing and laughing are the few ways in 

which human expresses their emotion. Expressing speech 

through different tone impacts the emotion of a person and it 

varies from person to person. Physiological changes in the 

body, expressive behaviors and subjective feelings also   

effects the human emotions. These changes in speech signal 

are mainly observed in prosodic parameters such as pitch, 

duration and intensity.  

 

     Emotional speech conversion is the process of transforming 

speech from one emotional state into another emotion state, 

thereby maintaining the speaker’s identity and information 

being conveyed. Emotional voice conversion is one of the 

most challenging tasks in a speech signal processing domain. 

A technique to incorporate emotion into neutral voice is to 

alter emotion specific features to a neutral speech. Target 

emotions in the proposed emotion conversion framework are 

fear, happy, anger and sad. Multi-layer feed-forward neural 

network models are explored for mapping the prosodic 

parameters between neutral and target emotions. Predicted 

prosodic parameters of the target emotion are obtained once 

the neural network is trained. After incorporating the emotion-

specific prosody, the regression plot between the actual output 

and predicted output is evaluated. 

      Emotion conversion concept has interesting applications 

such as making use of emotion-based robots for defense 

purpose and in warfare etc. thus expressing the feelings 

emotionally according to situation will be more effective. 
 

II. ARTIFICIAL NEURAL NETWORK 
 An artificial neural network is made up of many artificial 
neurons that are joined together depending on the specific 
network architecture. The objective of the neural network is to 
convert the inputs into desired outputs. A neural network is a 
massively parallel distributed processor made up of simple 
processing units that have a natural tendency for acquiring, 
storing and utilize experiential knowledge that has been related 
to the networks capabilities and performances that makes it 
available for us.  

 The most useful neural networks in function approximation 
are Multi-Layer Perceptron (MLP). Fig. 1 shows an MLP 
consists of an input layer, several hidden layers, and an output 
layer. Neurons in input layer act as buffers for distributing the 
input signals. 

 

Fig. 1. Model of Artificial Neural Network. 

III. SPEECH DATABASE 

     Different set of sentences is recorded in 5 different 

emotions namely Neutral, Angry, Sad, Fear and Happy. These 

sentences are being used for the training and testing purposes. 

Speech data of few female and few male speakers were 

recorded in noise free environment. Data used for recording 

are short sentences usually containing 3 to 4 phrases. Speech 

data are recorded with bit resolution equal to 16bits per sample 

and sampling rate of 44100samples/second. The prosodic 

parameters for these N inputs and N outputs are extracted 

using praat.  
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IV. PROPOSED METHOD 

The proposed model consists of three stages.  

A. Parameters Extraction of Speech Signal 

     Recording and saving data is the first step in designing 

models. Thus, parameters like intensity, duration and pitch of 

speech signal are extracted using Praat software. Spectrum of 

speech signal is evaluated in praat as shown in Fig. 2. 

 

 
Fig. 2. Spectrogram of Speech Signal in Praat 

 

B. Conversion Algorithm using Matlab fitting tool 

     After data collection, the procedure is carried out by three 

main steps in training ANN.  
 

• Building the network 

     During this stage, the designer specifies the neurons in 

each layer, transfer function in each layer, number of 

hidden layers, weight/bias learning function, training 

function, and performance function. Fig. 3 shows the 

design of a network. Multilayer perceptron (MLP) 

networks is used in this work. 

 

 
Fig. 3. Design of Neural Network 

 

• Training the network 

     Fig. 4 shows the neural network training (nntraintool). 

During training, the weights of the design network are 

made to adjust such that the predicated outputs of the 

network be very close to the target (measured) outputs of 

the network. 

 
Fig. 4. Neural Network Training 

 

The trained network is tested by evaluating the regression plot. 

Regression value (R-value) is a correlation coefficient which 

measures the correlation between predicted output and target 

output. Regression plot of neutral to other emotion is shown in 

Fig. 5 and Fig. 6 for male voice and female voice training 

respectively.  The dashed line in each plot represents Output = 

(target output - predicted output). If R value is close to 1, it 

means exact linear relationship between the predicted and the 

target values. In the analysis we noticed that regression plot 

value for male voice is exactly equal to 1 compared to female 

voice.  

 

 
             Fig. 5. Regression plot for Training data (Male voice)   

 

• Testing the network 

     During testing, different unknown data of neutral 

speech signal are applied to the model to obtain 

testing output of ANN model.  
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Fig. 6. Regression plot for Training data (Female voice) 

 

C. Reconstruction of emotional speech signal 

The testing output obtained from ANN model, is 

reconstructed into speech signal using Praat script. 

 

V.  RESULTS 

In the analysis of speech signal, we observed that the 

duration of neutral emotion is shorter compared to fear and sad 

emotion and lengthy compared to angry and happy emotion.  

 

The network is tested using 3 different sentences of male 

voice and 3 different sentences of female voice.  Table 1 and 

Table 2 shows the table of regression value for these 3 

different sentence. 

    
TABLE I         Regression value obtained for Male voice 

Emotion Conversion Male voice 

S1 S2 S3 

Neutral to Sad 0.8313 0.6560 0.8238 

Neutral to Anger 0.8590 0.8972 0.8747 

Neutral to Fear 0.6742 0.7243 0.7256 

Neutral to Happy 0.9127 0.7532 0.8213 

TABLE II         Regression value obtained for Female  voice 

Emotion Conversion Female voice 

S1 S2 S3 

Neutral to Sad 0.8367 0.8187 0.8743 

Neutral to Anger 0.7491 0.7965 0.6574 

Neutral to Fear 0.7157 0.6517 0.6642 

Neutral to Happy 0.8097 0.7763 0.6832 

 

 

 

 

VI. CONCLUSION 

      The results of this study indicate that the potential of 

Artificial Neural Network Fitting tool for prediction of 

different emotion from neutral speech using pitch, intensity 

and duration of desired speech signal. During reconstruction of 

speech signal, we noticed that male voice conversion is more 

accurate compared to female voice.  

 The correlation value R varies between 92% to 65% showing 

good agreement between the measured values and predicted 

ANN values. 
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