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Instruments Based on Bowing Action: VIOCODER

Yuma Koizumi'®  KATUNOBU ITOU?

Abstract: This paper presents a performance expression analysis-synthesis method for bowed-string instru-
ments. Bowed-string motion is separate into basic string motion and changes in string motion related to
bowing models. The bowing models, that are musical expression intention models, are extracted by decom-
posing the actual performance spectra using the basic string motion spectra and resonance property of the
instrument. Spectrum envelopes of basic string motion is multiplied by musical expression intention model
spectrum envelopes, thus generating spectrum envelopes based on bowing action. String motion waveform
based on bowing action is synthesized with the generated spectrum envelopes. To evaluate the synthesized
sound quality and performance expression, 21 musicians evaluated the actual sound, proposed method sound,
and basic string motion sound.
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Fig. 1 The process of sound generation for bowed-string in-

struments.
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Fig. 2 Bowed-string motion generating model.
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Fig. 3 A procedure for estimating the changes in spectral en-

velope due to the bowing.
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Fig. 4 Synthesis process of the changes in harmonic structure.
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Fig. 5 Evaluation scale and presentation order of stimulus.
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Table 1 Mean of stimulus-A, stimulus-B and stimulus-C

ooodo O0A 0OO0OB 0OOC
marcato 8.6 3.4 5.8
leggiero 8.3 3.1 5.7
feroce 8.4 3.0 6.0
dolce 8.3 3.0 7.0
appassionato 8.3 3.4 6.4

02 00AQOOO0OBOOOOO ADOO coOoooooOoo
Table 2 Mean of the difference between stimulus-A and

stimulus-B, and stimulus-A and stimulus-C.

oooo O0A-00B O0OA-00C
marcato 5.1 2.8
leggiero 5.1 2.6
feroce 5.4 2.4
dolce 5.4 1.4
appassionato 4.9 2.0
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