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Basic Consideration on Characteristics of Sound of
Japanese Temple Bell 11

Shizuo OHSHIMA and Yoshiki ITOH

(19994F11 H 25 H 5 3)

Temple bells have already been the subject of many studies. Our first report analyzed the
distribution in the time-frequency domain of the bell’s sound using the STFT (short-time FFT)
method. The results showed that the partial tones that make up the sound of the temple bell
could be approximated as the product of an exponential attenuation term and a sine wave

term.

In our second report, we examined methods of reproducing ten temple bell sounds made
up of parts up to the third partial tone. By estimating the exponential attenuation term and
beat frequency of each part by STFT and by estimating the central frequency of each partial
tone and its initial phase by entire-interval FFT, we found it was possible to digitally
reproduce the sound of a temple bell as the sum of their products. The energy error between
the original tone and the composite tone was 5% or less in the STFT region.
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