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Chaotic and Fractal Properties in Vocal Sound and its Synthesis Model

Hiroyuki KOGA*

, Masahiro NAKAGAWA*

In the field of synthesis of vocal sounds, various models composed of glottal sound source, vocal tract, and radiation into space, have

been proposed.

present work, we proposed an oscillation model of voice synthesizer with chaotic behavior.

and damping in the self —oscillating model of the vocal cords.

These models, however, do not consider how to involve the chaos property into them, which are not chaotic.

In the
This model utilized an exponential spring

The present results show that the synthesized voices involve the chaotic

property by means of the Lyapunov analysis and the analysis of surrogate data.
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Fig. 3 Characgteristics of the exponential damping.
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Fig. 5 The results of the simulation for vowels /a/, /i/, /u/, /e/, and/o/.
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Table 2 The maximum Lyapunov exponents of vowels.

+ " 75 (bit) A BCE 7 (bit)
/a/ +0.032 +0.054
/i/ +0.156 +0.174
/u/ +0.030 +0.038
Je/ +0.084 +0.144
Jo/ +0.013 +0.010

Table 3 The Lyapunov Dimensions of vowels.

g &  A(bit) A 1% 5 (bit)
Ja/ 1.38 1.46
/1/ 2.19 2.41
Ju/ 1.14 1.33
/e/ 2.03 2.34
/o/ 1.09 1.06

Table 4 The maximum Lyapunov exponents of

surrogated vowels.

£ & A A B EH (bit)
/a/ +0.001 +0.017
/i/ —0.048 +0.033
Ju/ —0.062 —0.024
Je/ +0.007 +0.056
Jo/ +0.091 +0.028

Table 5 The Lyapunov dimensions of

surrogated vowels.

By & A(bit) A A (bit)
/a/ 1.01 1.03
/i/ 0.00 1.15
/u/ 0.00 0.00
Je/ 1.01 1.09
/o/ 1.16 1.06
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