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Abstract—Audio feature extraction underpins a massive 
proportion of audio signal processing, including information 
retrieval especially when dealing with Arabic language in the 
Quran, due to its differences in recital technique. In this paper, 
cepstral analysis has been presented to extract unique features 
contained in Quranic maqamat recitation. The results show the 
comparative analysis of the maqamat signals based on the 
formants frequencies extracted from the spectral properties. 
This study will initiate an understanding in profiling the 
maqamat characteristics for further audio processing analysis.  
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I. INTRODUCTION 

Audio feature extraction for speech recognition has been 
widely used including the Arabic audio recitations of the 
Holy Al-Quran [1]. The acoustics features in the Quranic 
recitation contained uniquely in formants frequency. Recent 
study showed that the most suitable technique for feature 
extraction of speech recognition system for Quranic content 
is Mel Frequency Cepstral Coefficient (MFCC) [2]. 
Accuracy of unique features within the speech signal files 
falls off rapidly in the presence of interfering sounds. Latest 
work in Quranic recitation recognition normalized the 
Quranic recitation speech length of speaker which warped 
the speech spectrum amplitude in time series [3].  

II. CEPSTRAL FEATURE EXTRACTOR 

A. Mel-scaled via MFCC 

The aim is to mimics the frequency response of the 
human hearing, the coefficients rely on a mel-scaled 
frequency spacing of filterbank energies. 

 

Figure 1. Feature extraction of MFCC 

B. W-DFT (Direct warping)  

An alternative frequency warping strategy is to place a direct 
warping of the spectrum. The signal is applied with a warped 
DFT (W-DFT) matrix to obtain a warped spectrum. Since the 
spectrum is already pre-warped, the triangular filters are now 
uniformly spaced in the Hertz, rather than mel-scale.  

 

Figure 2. Spectral envelope (formants) extracted 
using MFCC (blue) and W-DFT (red) 

III. CONCLUSION 

MFCCs computed through directly warped spectrum 
showed improvement slightly over conventional MFCCs. 
The acoustic features can be derived from the maqamat 
parameterization based on formant frequency. This work is 
currently undergoing further analysis to produce a robust of 
acoustic model of Quranic recitation based on fundamental 
trajectory frequency for each type of maqamat. 
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