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Summary: 

In this thesis, an emotion conversion system has been proposed for expressive Arabic 

speech; this system combines the transformation of both spectral and prosodic parameters. 

Four parameters have been transformed to obtain the desired expression: pitch, duration, 

energy, and spectral envelope. The effect of converting each speech parameter in our 

system is studied and the overall emotion conversion system performance is evaluated. In 

pitch conversion, the effect of using two different intonation units (words-syllables) and 

using different pitch detectors on the converted speech is also studied.   
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Abstract 

Emotion conversion using a small speech corpus is very important for expressive text 

to speech systems. Applying the unit selection paradigm for intonation conversion has been 

widely used for different languages. Different intonation units were used depending on the 

linguistic characteristics of different languages. 

In this thesis, an emotion conversion system is proposed for expressive Arabic speech. 

This system combines the transformation of both spectral and prosodic parameters of speech 

based on the linguistic context. Four speech parameters are transformed to obtain the desired 

expression: pitch, duration, energy, and spectral envelope. The linguistic features of Arabic 

speech which are responsible for different intonation are studied. Unit selection is used for 

pitch conversion and the effect of using different intonation units and different pitch 

detectors is studied. We also study the effect of converting each of the four speech 

parameters, using our proposed system, on different expressions. Finally we evaluate the 

overall emotion conversion system for different expressions. 

Subjective tests were carried out to evaluate the system on three target expressions: 

sadness, happiness and questioning. Results show the effectiveness of both syllable and word 

units as the basic intonation unit for pitch conversion, however using syllable unit gives 

higher expressiveness for sadness and happiness. Results also show that converting pitch 

contours using our system is dominant for happiness and questioning and highly affects the 

sadness, while duration conversion affects only sadness, and spectral conversion affects only 

happiness. 

After analyzing the training corpus; we have proposed decreasing the energy level for 

sadness and results show the effectiveness of energy level decrease in sadness.  

Finally, the evaluation of the overall emotion conversion system for expressive speech 

shows that the proposed system managed to add an acceptable expressiveness in Arabic 

speech with a good quality (𝑀𝑂𝑆 ≈ 3) for sadness and happiness. The same results can be 

obtained for questioning if only the pitch contour is converted, since spectral conversion 

degrades the output quality of questioning without increasing the expressiveness and 

duration conversion has no effect on questioning. 
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Chapter1: Introduction 

Text to speech system (TTS) is a machinery system which generates human-like speech 

from any input text. Speech synthesizers used in TTS have been developed over the years as 

the memory resources become available and cheaper; as a result, large enhancements in the 

quality and the intelligibility of the synthesized speech have been achieved.  

The task of learning a TTS machine to convert text into speech can be represented as 

learning a child reading a text aloud. Imagine if this child reads all expressive sentences in a 

neutral manner without illustrating questioning, surprise, sadness, happiness, fear, and other 

expressions; the utterances may be unintelligible. The same thing for the TTS machine, 

which makes adding expressiveness to TTS systems required to increase the naturalness and 

intelligibility of the system.  

1.1 Expressive TTS literature review 

Many studies in the literature were done in the field of expressive TTS, starting with 

studying the acoustic correlates of emotions to find speech parameters which are responsible 

for emotion [1-5], passing by designing good corpora for emotional speech [6, 7], and finally 

studying how to generate expressive speech. 

1.1.1 Acoustic correlates of emotions 

Several studies were made to find the effective parameters of the speech signal that are 

responsible for different emotions. Results in [1] proved that there are systematic changes in 

the spectral envelopes of neutral and emotional speech signals. A copy-synthesis approach 

is used in [2-5] and their results proved that modifying only the prosodic parameters(pitch- 

duration- intensity), or only the spectral parameters isn’t sufficient to achieve a successful 

emotion conversion, so both prosodic and spectral parameters should be modified to achieve 

a successful emotion conversion, however combining both spectral and prosodic 

transformation increases the identification rate of each emotion at the expense of decreasing 

the output speech quality [5]. 

1.1.2 Generating expressive speech 

Three approaches for adding expressiveness to TTS systems were proposed in the 

literature for different speech synthesizers. These approaches are: expressive unit selection 

(or playback), expressive HMM-based synthesis, and emotion conversion; as summarized in 

Figure 1-1. 

 


