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ABSTRACT

The appearance of the Korean bell is exceptional comparing to that of other bells. The sound of the
Korean bell is also distinguishable because of its remarkable appearance. The sound of the Korean
bell is composed of striking sound and residue sound. This study focuses mainly on the striking
sound of the Korean bell. The primary purpose of this study is to suggest a proper sound quality
evaluation method for Korean bell. To implement this study, examine the formerly established
methods which are method using rating method and method using generally used Psychoacoustics
metrics. Also, subjective Sound Quality evaluation was conducted to compare the results of method
using rating method and the method using psychoacoustics metrics.
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Fig. 1 Subjective evaluation
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Table 1 Result of subjective evaluation

Bell Score Ranking
Bell 1 2.70 7
Bell 2 4.13 3
Bell 3 2.80 6
Bell 4 5.55 2
Bell 5 3.73 4
Bell 6 6.27 1
Bell 7 3.08 5
Bell 8 1.87 9
Bell 9 2.39 8

Table 2 Comments of juror

Good Bad

. Dissonance sound
Magnificent sound
. Sharp sound
Mysterious sound .
High frequency sound
Low frequency sound
Too loud sound
Profound sound

Raspy sound

Table 3 The consonance and dissonance series

Rate Score

1:1, 21 11

3:2 9.6
5:3 3

5:4 7.4
4:3 7.3
8:5 6.5
6:5 5.5
9:5 3.6
9:8 2.5
15:8 2.2
36:25 4.3
27:25 1.2
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Table 4 Result of rating method

Bell Score Ranking
Bell 1 3.51 5
Bell 2 3.21 8
Bell 3 3.72 2
Bell 4 3.25 6
Bell 5 3.24 7
Bell 6 3.53 3
Bell 7 2.71 9
Bell 8 4.19 1
Bell 9 3.51 4
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Fig. 2 Result of subject evaluation and rating method
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Table 5 Peak value of Sound Quality metrics

Table 7 Correlation between value of subjective evaluation
and value of sound quality metric

Fluctuation
Bell Loudness | Sharpness | Roughness Strength Metric Correlation [%]

et el o] [vacil] Peak Loudness 67.8
Bell1| 43.77 1.89 3.49 0.200 Peak Sharpness 67.1
Bell 2 38.49 1.61 3.86 0.238 Peak Roughness 46.7
Bell 3 50.17 2.25 3.43 0.354 Peak Fluctuation 9.9
Bell 4 41.37 1.95 3.58 0.288 Strength
Bell 5 32.95 1.85 2.94 0.286 Ave. Loudness 49.2
Bell 6 41.22 1.66 3.67 0.322 Ave. Sharpness 59.4
Bell 7 51.44 2.38 4.06 0.234 Ave. Roughness 74.0
Bell 8 87.32 3.90 2.88 0.287 Ave. Fluctuation 0.04
Bell 9 76.38 4.09 2.26 0.158 Strength

Table 6 Average value of Sound Quality metrics

Fluctuation
Loudness | Sharpness | Roughness
Bell Strength
[sone] [acum] [asper] )

[vacil]
Bell 1 38.9 1.58 2.89 0.073
Bell 2 32.6 1.29 3.26 0.112
Bell 3 27.3 1.51 1.99 0.162
Bell 4 26.5 1.38 2.79 0.124
Bell 5 19.6 1.19 1.72 0.151
Bell 6 26.9 1.27 2.69 0.155
Bell 7 31.6 1.59 2.63 0.111
Bell 8 63 2.96 1.71 0.135
Bell 9 62.7 3.38 1.87 0.034
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