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Acoustic Characteristics and Timbre Preferences of Korean Bells
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The sounds of the Korean temple bells, that are located in the various places, were recorded and classified into two
groups according to the size of bells, The sound preference was investigated with the subjective listening test on
the bells of each group, And the acoustic characteristics of the bells such as the frequency, amplitude, beat period,
and 20 dB decay rate of the partials was analyzed, The correlation between the acoustic parameters and timbre
preference were analyzed and the acoustic characteristics of highly preferred bell sound were presented,
Keywords. Korean temple bell, Preference, Sound signal processing, Beat, Decay rate
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Table 1. The locations of recorded bells.
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Table 2. The sizes of recorded bells.
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Fig. 1. Partial frequencies of ‘large 20’ bell in frequency domain.
(left: 1st partial frequency, middle: 2nd partial frequency, right: 3rd partial frequency)
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Fig. 2. Partial frequenmes of Iarge 20’ bell in time domain.

(left: 1st partial frequency, middle: 2nd partial frequency, right: 3rd partial frequency)
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Table 3. The sound analysis result of ‘large 20’ bell.
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Table 4. The correlation coefficient between acoustic parameter and timbre preference of small bell group.
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Fig. 3. The correlation between timbre preference and acoustic parameters of small bell group.
(a) Spectral centroid, (b) Frequency ratio (3rd/2nd partial)
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Table he correlation coefficient between acoustic parameter and timbre preference of large bell group.
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Fig. 4. The correlation between timbre preference and acoustic parameters of large bell group.
(a) Fundamental frequency, (b) Decay time of fundamental
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Fig. 5. The correlation between timbre preference and beat rate of fundamental.
(a) Beat rate of fundamental (small bell), (b) Beat rate of fundamental (large bell)
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