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Abstract

In this paper. we realize a real time digital FM synthesizer based on genetic algorithm
using a general purpose digital signal processor. Especially, we synthesize diverse music
sounds nicely using a synthesis model consisting of a single modulator and multiple carriers.
Also we present genetic algorithm-based technique which determines optimal parameters for
reconstruction through FM synthesis of a sound after analyzing the spectrum of PCM data as
a standard music sound using FFT. Using the suggested parameter extraction algorithm, we
extract parameters of several instruments and then synthesize digital FM sounds. To verify
the validity of the parameter extraction algorithm as well as realization of a real time digital
music synthesizer, the evaluation is first done by listening the sound directly as subjective
test. 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. 12. The parameter values of oboe.
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Fig. 13. The parameter values of horn.
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Fig. 16. The synthesized waveform of oboe.
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Fig. 19. The synthesized waveform of horn.
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Fig. 20. The standard spectrum of horn.
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Fig. 21. The synthesized spectrum of horn.
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