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A Method for Automatic Extraction of Parameters
of the Fundamental Frequency Contour Generation Model

SHUICHI NARUSAWA,T NOBUAKI MINEMATSU,t KEIKICHI HIROSE!
and HIROYA FUJISAKItt

The model for the generation process of the fundamental frequency contours (Fy contours)
of speech by Fujisaki et al. is known to be capable of generating Fp contours quite close to
observed natural contours, and is widely used in speech synthesis. The extraction of model
parameters from an observed Fy contour, however, is an inverse problem that cannot be solved
analytically, and requires an iterative process starting from a set of initial parameter values.
In order to guarantee a rapid convergence to an optimum solution, the process requires appro-
priate initial values. These initial values have usually been given manually, making it difficult
to analyze a large amount of speech material. The present paper proposes a method for au-
tomatically extracting the parameter values from a given Fp contour. The method consists
of three steps: approximation of an observed Fp contour by a curve that is continuous and
differentiable everywhere, extraction of initial values for the parameters from the curve, and
optimization of the parameters by successive approximation. Analysis of read speech material
of common Japanese by a male speaker showed that the recall and precision rates of model
command estimation reached respectively 82% and 80% by the proposed method, while the
rates obtained by a previous method were 78% and 67%, respectively. The recall and precision
rates obtained for a female speaker were respectively 83% and 72% by the proposed method,
but were respectively 60% and 51% by the previous method. These results demonstrate the
validity of the current approach.
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Fig.1 A functional model for the process of generating

Fy contours.
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Fig.2 Various types of variations included in the
extracted Fy contour.
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Table 2 Comparison of the proposed method and the pre-
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Table 3 Comparison of the proposed method and the pre-
vious method based on the speech material by a
female speaker.
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