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Abstract
In designing a speech recognition expert system, there are number of aspect to be
considered: the segmentation method, feature extraction method, and system of
decision —making. To design and implement Arabic phoneme recognizer we use
the categories of standard Arabic phoneme with manual segmentation. Three
method of feature extraction are used, Linear Predictive Coding (LPC), Mel
Frequency Discrete Wavelet Coefficient (MFDWC), and Mel Frequency
Cepstrum Coefficient (MFCC). Neural Fuzzy Petri Net (NFPN) is used to
represent the decision-making unit. Two methods are used to build the Arabic
phoneme recognizer, non-hierarchical (flat) system, and hierarchical system. Flat
phoneme recognition is first considered. In the case of LPC feature extraction
technique, the network is implemented using Neural Fuzzy Petri Net and then
compared with Neural Network and Fuzzy Neural Network. It has been found
that the recognition accuracy of Neural Fuzzy Petri Net is higher than that of
Neural Network and lowers than that of Neural Fuzzy Network. The Neural
Fuzzy Petri Net recognition technique then used with both MFCC, MFDWC. It
is found that the recognition accuracy of MFCC is the highest while LPC is the
lowest. Hierarchical phoneme recognition technique is then proposed for LPC,
MFCC, and MFDWC feature extraction technique. The hierarchical is based on
develops divide and conquer tree. The results shows that all recognition
accuracies of hierarchical structure is higher than that of the flat recognition
structure and hierarchical MFCC produces the highest recognition accuracy and
hierarchical MFDWC produces the lowest recognition accuracy.
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