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ABSTRACT OF PHD THESIS                                                     

 

Vocal fold disorder detection and classification methods are generally developed by using speech signals of sustained vowel 

and running speech. Current disorder detection methods for sustained vowel based on long-term features such as shimmer 

and jitter are unreliable due to non-periodicity of disordered signal and presence of significant noise components; hence, 

resulted into low accuracy. Moreover, sustained vowel is heavily dependent on the source; therefore, some frequency bands 

may contribute more for accurate detection of disorder. In this research, a disorder detection method (DMSV-FQA) by 

using long-term fractal dimension for sustained vowel is proposed to investigate the frequency bands. The experiments are 
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performed by using the MEEI vocal fold disorder database containing 226 subjects, and an accuracy of 91.28% is obtained 

for the lower band with a single feature. The overall highest accuracy of the method is 94.71%. Most of the existing 

methods for running speech use voice activity detection (VAD) module to detect and classify the vocal fold disorders. 

However, the VAD module has a limitation in terms of accuracy. Moreover, current methods use MFCC, which is not 

good for disorder classification and it depends on single human auditory principles (HAP). In addition, the current 

classification methods can only discriminate between fewer types of disorders and provide very low accuracy. In this 

research, two methods DMRS-HAP and CMRS-HAP by using running speech for detection and classification of the vocal 

fold disorders are proposed. In the proposed methods, the features are computed by using three HAP to get good accuracy 

for the detection as well as classification method. Moreover, the proposed methods are independent of VAD module. All 

experiments for both methods are conducted by using the same 226 subjects of the MEEI database. An accuracy of 98.22% 

is obtained for the DMRS-HAP, and it provides a clear visual evidence for the presence of a vocal fold disorder. The 

CMRS-HAP is able to differentiate between five different types of vocal fold disorders, and the best obtained classification 

accuracy is 93.33%. The results of the proposed methods show improved performance compared to the existing methods. 
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