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Sound Synthesis of Gayageum by Impulse Responses of Body and
Anjok
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Abstract

In this paper, we propose a method of a sound synthesis of Korean plucked string instrument, gayageum, by
physical modeling which use impulse responses of body and Anjok. Gayageum consists of three kinds of systems:
string, body, and Anjok. These are a serial combination of linear time invariant systems. String can be modeled
by digital delay line. Body and Anjok can be estimated by their impulse responses. We found three resonance
frequencies in the body impulse response, and implemented resonator as body. Anjok was implemented as high
pass filter in fundamental frequency band of gayageum. RMSEs of synthesized sounds are distributed from 0.01 to
0.03. It was difficult to distinguish the resulting synthesized sounds from the originals sound by ear.
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Fig. 2. Block diagram of gayageum.
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Fig. 3. Block diagram of string model, S(z).
F(z)-fractional delay filter; H 1(2) ~loop filter.
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before(upper) and after(lower) notch filtering.
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Fig. 6. (a)Block diagram of gayageum model.
(b)Simplified gayageum model obtained by commuting.
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