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Timbre Modeling of Computer Musical Instrument Based on Double-Total-Sine

CAO Xi-zheng FENG Nai-gin ZHANG Cong-pin
(College of Computer and Information Technology, Henan Normal University, Xinxiang 453007, China)

Abstract  This paper presented a timbre model of computer musical instruments based on the double-total-sine, in order
to make it possible that the instrument timbre can be controlled by modulating the parameters. This model includes two
sub models, the vibration model and the amplitude envelope model. We made the parameter values of the amplitude en-
velope invariable during analyzing the model. We defined the timbre parameters, including the amplitude coefficient, the
cycle coefficient and the variance coefficient, And we got the frequency spectrums of the model in different parameters
using one dimensional discrete cosine transform in VC+—+ environment. We found the rules of the parameters acting on
the instrument timbre, by analyzing how the timbre parameters influence on the frequency spectrums. The experiments
show that the total pitches can increase one octave if both the amplitude coefficient and the cycle coefficient are equal.
And increasing the variance coefficient can make the frequency spectrums abundant, if one of the parameters, the ampli-
tude coefficient and the cycle coefficient,is unequal; thus the instrument timbre is bright, contrarily the timbre is faint,
So it is of important scientific significance and practical value for the timbre composition of computer musical instru-
ments and the music generation by computer, This model is simple, so it can be popularized.
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