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Summary :  
 

 
Syllables are the fundamental units of Arabic language. The proposed “Neural Network 

based Arabic Speech Segmentation System (NNASS)” is an adaptive Arabic speech syllable 
boundaries identifier that mainly serves as an automatic segmentation tool for speaker 
independent “Arabic speech verification (ASV)” and speech corpus/database construction 
systems. Cpestral peaks extracted from recorded speech signal within a certain validation 
thresholds assignment are considered probable boundaries. These probable boundaries are 
applied to NNASS to classify them into valid or invalid ones. An algorithm using neural 
networks is developed to train the features of valid boundaries/ cores. A program is developed 
to precisely identify the boundaries/cores from the test utterance, where the segmentation is 
done at their locations. The accuracy of NNASS was 87 % and 92.2 % identification rates 
with a semi-automatic labeling of the test dataset for verification within 10 and 20 
milliseconds using two sample sizes. It will be shown that the system can be expanded to 
include more trained utterances for more than application. 
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ABSTRACT 

 

Syllables are fundamental units of Arabic speech that play a vital role in different 

speech applications such as ASR, ASV and speech corpus/database construction systems. 

The speech utterance is a sequence of syllables. There is a significant difference in 

acoustic energy between syllables. The goal of this work is to develop a precise speaker 

independent system for the automatic segmentation of continuous speech into syllables. 

The proposed Neural Network Arabic Speech Segmentation system (NNASS) 

implements two approaches for Arabic speech segmentation using neural networks as an 

adaptive syllable boundaries identifier, boundaries features based approach and cores 

features based approach. The training set of NNASS is composed of a number of 

different candidate boundaries features from reference voices. NNASS behaves as a 

multiple classifier; it is capable of recognizing syllable boundaries of Arabic utterances 

irrelevant of their nature. The system was tested by applying continuous audio signals. 

Speech signal features and its cepstral peaks were extracted, and applied to NNASS to 

classify them into valid / invalid boundaries, through extracting the discriminating 

features for the syllable boundaries in Arabic speech, building the Neural Network for the 

identification of the boundaries and developing an algorithm for the automatic 

segmentation of the speech stream. 

A set of 18 readers representing different Arabic countries was selected; each recited 15 

continuous Quranic utterances “verses” constituting a total of 270 utterances containing 

1908 boundaries. An analysis to select the best acoustical representation features for 

syllable boundaries was performed. An algorithm to train neural networks neurons was 

developed based on features of valid boundaries/cores, then a validation phase was 

achieved to locate syllables boundaries.  

The accuracy of NNASS reached up to 87% and 92.2% identification rates with a semi-

automatic labeling of the test dataset for verification within 10 and 20 milliseconds. This 

system proved the validity of the concept of using MFC difference feature as a mark for 

inter-syllables transitions that can be used in several applications. 
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CHAPTER ONE 
 INTRODUCTION  
 
 

1.1    Introduction  

The aim of this thesis is to develop a precise system for Arabic speech syllabification 
(i.e., segmentation of Arabic utterance into syllables units). Segmentation and labeling 
of a small sized acoustic corpus, of 2-3 hours recordings of uttered verses for the 
speech database construction, [1] is a time consuming (inconsistent) process. The 
proposed solution is an automatic segmentation algorithm based on neural networks 
models and embedded cues related to syllable boundaries to produce accurate syllable 
segmentation. This algorithm is used to segment Quranic verses and to form a corpus 
for recitation verification systems. Segmentation of speech at syllable level is an 
essential phase in many applications, such as text to speech systems (TTS), teaching 
the recitation rules of Holy Quran automatically, teaching Arabic language 
pronunciation for non-native speakers, correct the pronunciation and speech disorders 
for children and patients having defects in their speech production system. 
Applications such as speech verification and speech synthesis require highly accurate 
and consistent segmentation [2, 3]. Figure 1.1 shows a sample of Arabic utterance 
segmented at the syllable level using the delta first MFC coefficient as indicators to 
the syllable boundaries.  

 

 

Fig. 1.1: Maxima Extraction from Delta 1st MFCC. 
 

(a)  Input speech signal with marked locations of syllables boundaries. (b) Syllables 
transcriptions (c) 1st MFCC. (c) Delta 1st MFCC with local maxima. 

 


