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Abstract 

One of the consequences of the enormous development in the use of computers and their 

interactive participation in human life is the growth in the need for computer speech, 

particularly speech synthesis. Despite significant progress, even the best systems are still 

insufficient for broad user acceptance in terms of quality. 

This project specifically investigates the speech synthesis field from both the theoretical and 

practical perspectives. 

Human speech is the ideal towards which synthesized speech aspires, and therefore research 

has been done to gather background material to investigate the key parameters of the natural 

qualities of human speech. 

This project aims to implement a high-quality Arabic text-to speech system focusing on 

adjustment of the speech unit duration as a way of improving quality. The project was went 

through two phases: firstly, investigating the most efficient sound feature by matching  

synthesized and human utterances, and secondly, performing a statistical analysis of phone 

length in order to obtain natural sounding synthetic speech. 

A model of simulating the characteristics of human speech was proposed and implemented to 

produce three versions of improved speech models based on a sound’s  intensity, pitch and 

combination of intensity and pitch. A test of the system outcomes was done in order to 

validate the performance. Additionally, this research addresses a number of problems 

encountered that hindered obtaining the desired level of quality, and it presents a set of 

efficient solutions. 

An evaluation of the three obtained versions was conducted with a view to selecting the best. 

The results obtained prove that combining intensity with pitch is the best feature to be used, 
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as it was judged to produce output with the highest quality in 53% of cases compared with the 

other two versions. 

The selected version was used to collect figures about isolated and contextual phone length 

which were used in an experiment to assess the level of improvement which proved that using 

the estimated isolated phone lengths improved the natural quality of synthetic speech 

significantly. 

 

 

 

 

 

 

 

 

 

 

 

 

 




