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            Abstract
          
        

        
          This paper asks whether the vowel inherent spectral change (VISC) or the dynamic cues of vowels is an essential feature for vowel classification in natural speech. To answer this question, vowels from the Buckeye Corpus of conversational speech were trained and tested for three models on vowel classification with quadratic discriminant analysis, a machine learning technique. Three models were evaluated: the steady-state model, the one-point model, and two trajectory models, which include the two-point and three-point models. The one-point model samples the spectral features of vowels at one point of vowel duration, while the two-point and three-point models sample the features at two and three points of vowel duration. Various combinations of sampled points and predictors (F0, F1, F2, and F3) were analyzed, and the combinations with the best classification accuracy were compared across the models. The results showed that the steady-state model showed the highest classification accuracy when the spectral features and fundamental frequency were sampled at 50% of vowel duration, while the trajectory models showed the highest classification when sampled at 30% and 70% and 10%, 50%, and 90% for two-point and three-point models, respectively. Classification performance was the highest for all models when all parameters (F0, F1, F2, F3) were included across all models. When compared across the models, the trajectory models perform better than the steady-state model. In addition, vowel duration as a parameter has facilitated the classification accuracy for specific vowels. This paper obtains additional evidence for VISC in vowel classification, including detailed classification results of each vowel, identifying the misclassified vowels, and providing insights for vowel classification models.
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