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Synthesis of Performance Expression of Bowed String Instruments Using
“Expression Mark Functions”
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Abstract

This paper proposes a method for synthesis of performance
expression of bowed string instruments. A method using
a transfer function for expression mark is proposed. “Ex-
pression mark functions” is estimated from recorded perfor-
mance sounds, using spectrum of string motion and filter of
resonant properties of the instruments. Bowed string mo-
tion is a triangular wave called the Helmholtz motion, and
it can be determined from bowed string position. Changes
of waveform from expression performance is estimated by
Non-negative Matrix Factorization. Resonant properties of
an instrument is measured as TSP response using a “di-
rect conduction speaker.” The expression mark functions
is extracted by decomposing the actual performance using
these data. For evaluation of the quality of the synthesized
sound, synthesized sound were compared using expression
mark functions and MIDI. In all expression mark, almost
all audience could recognize a change in tone. MOS for the
“dolce” and “marcato” were appreciated as 4.0.
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