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Abstract

In this paper we develop the software simulator written in a C language for a frequency modulation
synthesis and the approximate range of parameters, for a musically satisfactory timbre, obtained by
using the software simulator will be applied to develop an algorithm for parameter extraction. For a
frequency modulation synthesis. we also develop an algorithm for parameter extraction through
waveform analysis in the time domain as well as spectrum analysis using a FFT in the frequency
domain. To verify the validity of the developed algorithm as well as software simulator
experimentally, we extract parameters for the several music instruments using the suggested
algorithm and analyze the synthesized sound by applying the parameters to the software simulator.
The evaluation of the synthesized sound is first done by listening the sound directly as a subjective
testing. Secondly. to evaluate the synthesized sound objectively with an engineering sense. we compare
the synthesized sound with an original one in a time domain and a frequency domain.
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Fig. 8. Waveform of a cello synthesized by
the parameters of Table 2.
(a) whole region. (b) attack region,
(c) sustain region.
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Fig. 9. Waveform of a piano synthesized by

the parameters of Table 3.

(a) whole region, (b) attack region.

(¢) sustain region.
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Table 4. Parameters of a trumpet.
J[E Z3E 521.6 Hez @8] ¥
A(H)S) AYET 1 T(t)s] APEX %?:
AT 0.16 sec AL 0,92 AT 0.12 sec 1.6
oT 0.87 sec DL 0.82 or 0.23 sec DL 1.5
ST 0.88 sec SL 0.82 ST 0,58 sec SL 1.5
RT 0.93 sec RT 1.0] sec
090 0 o2

020 [02005

(b)

0005 000535 10205 020313

(c)
38 10, £ 4o T3 Fepvlelo] o8] ghd=
Eflale] gt
(a) HAE7E (b) 27177 (¢) k3t
Waveform of a trumpet synthesized
by the parameters of Table 4.
(a) whole region. (b) attack region,
(¢) sustain region.
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11. Waveform comparison between original

sound and synthesized sound of a cello.

(a) Waveform of the original sound
based on PCM data.

(b) Waveform of the FM synthesized
sound.
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Fig. 12. Waveform comparison between original
sound and synthesized sound of a
trumpet.

(a) Waveform of the original sound

based on PCM data.
{(b) Waveform of the FM synthesized
sound.
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13. Spectrum comparison between original

sound and synthesized sound of a

trumpet.

(a) Spectrum of the original sound
based on PCM data.

{(b) Spectrum of the FM synthesized
sound.
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Fig. 14. Spectrum comparison between original
sound and synthesized sound of a
piano.

(a) Spectrum of the original sound
based on PCM data.

(b) Spectrum of the FM synthesized
sound.
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