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Development of Improved String Model for Instruments with Anjok
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In this paper. we duscribe characteristics of a movable bridge called the Anjok and propose an improved
string model which has delay Line controller in physical modeling of the Gavageum. Movable bridge, the
Anjok determines the length of vibrating string and transmits the vibration of cach string to the body of the
Gayageum. We analyze the variations in frequency domain and implement the Anjok model as paramctyic
form using the first-order polynomial fitting in logarithmic scale graph. because the length of string changes
fundamental frequency. In order to implement the Anjok model, frequency (tting.
frequency fitting using leaky integralor are used. The frequency fitting using leaky integrator has Uhe best
resulls ameng those. Proposed string model with the Anjok model can represent real tuning system of the
real Gayageurn and the proposed model could synthesize sounds which is similar to original sounds.

tension fitting and
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Fig. 1. (a)Front side and (b)back side of the Sanjo Gayageum.
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Frequency fitting
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Fig. 2. Comparison of the measured frequencies corresponding to
the 11th, 8th, 5th, and 2nd string from top of the graph
pairs with the fitted frequencies by Eq. (2): Circle marked
dotted line are measured frequencies and X marked solid
line are fitted frequencies.
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Fig. 3. Comparison of the measured frequencies corresponding
to the 11th, 8th, 5th, and 2nd string from top of the
graph pairs with the fitted frequencies by string tension;
Circle marked dotted line are measured frequencies and
X marked solid line are fitted frequencies.
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Fig. 4. (a) First-order difference and (b} leaky
integrator.
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Fig. 5. Fitting process by using of the first-order leaky integrator
and difference.
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Fig. 6. Comparison of the measured frequencies corresponding
to the 11th, 8th, 5th, and 2nd string from iop of the
graph pairs with the fitted frequencies by using of the
leaky integrator: Circle marked dotted line are measured
frequencies and X marked solid line are fitted
frequencies.
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Table 1. Parameters of the Anjok model corresponding to the
each of methods.
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Fig. 7. Errors described in (a) Sec. 3.1, (b) Sec. 3.2, and
{c) Sec. 3.3, respectively.
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