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Abstract 2 1 O 5 l 0

Science is a powerful tool for musicians and instrument makers. Applying Science
to the traditional Thai music will allow musicians and instrument makers to create
new kind of music-and new kind of instrument. Approaches of using Science in the
field of music are analysis and synthesis of musical sound.

This report presents the traditional Thai music analysis and synthesis methods.
A lute-liked plucked string instrument, Pin, was choosen to be investigated. Pin
sound analysis was done by using a periodic signal analysis, Power Spectral Density
Function. Analysing parameters such as window function and window length were
choosen based on a phychoacoustic model of human hearing mechanism. Synthe-
sising Pin sound was based on physical model simulation. The physical model of
Pin was constructed from Partial Differential Equation (PDE) that discribes motion
of the Pin strings. The simulation of this PDE was done by applying numerical
methods to the PDE. This method is called Finite Different Time Domain method.
Parts of the Pin that were not simulated, were modeled by digital filters. There were
2 filters to be compared. The first filter was was an FIR filter constructed directly
from Pin resonator impulse response. The second filter was an IIR filter constructed
from Pin resonator frequency response prototype.

The analysis result shows that the Pin scale differs from traditional Thai music
scale. It is rather close to the western music scale. The synthesized Pin sound
sounds like a Pin sound but it definitely sounds differently from the measured. This
might be because improper selected mechanical resistance in the physical model.

The obtained information would help musicians to fine tune his/her Pin to its best
configuration, i.e. tune the strings to the bandpass region of Pin radiator. Physical
model synthesizer would aid Pin maker to reduce his/her trial-and-error process in
finding a new Pin fret position if he/she would like to develop a new Pin scale.





