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ABSTRACT: This paper describes an acoustic analysis of a Jing, Korean percussion instrument, according to
different drive point and blow strength, and this analysis is focused on the softening and beat phenomena. Three
kinds of blow strength (very strong, strong, and weak) and three locations of drive point (center, up, and right) are
applied, and the spectrogram function built in Matlab is utilized to analyzing the softening and beat of target
sounds. The stronger blow you drive to the center of the Jing, the more clearly softening is observed. Frequency
shifting is increased proportionally to the blow strength and frequency and it is stand out on the harmonics in
contrast with that of other partials. Beat of the Jing can be classified into the early beat and late beat. The beats by
the outside driven Jing are distributed in wider frequency band than the beats by the center driven Jing. In addition,
it is observed that the early beat is affected by few specific partials developed around harmonics for the center
driven Jing.
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Fig. 1. The profile of an opera gong in cross section.
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Fig. 2. Calculated motion center B and frequency w
for vibrations of amplitude A on the model shown in
Fig. 1.1
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Table 1. Measurement of the Jing.

This

paper | REFL2] | ReE[S] | Ref[10]

Outer Diameter (mm) | 382 | 390-400 | 400 385

Inner Diameter (mm) | 359 [364-376*| 350 342

Length of Rim (mm) | 93 70-75 75 87.4

Angle of Rim (°) 83 80 71 76

*Calculated value, not reported in Reference [2]
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Fig. 3. Experimental environment in anechoic chamber.

Table 2. Information on target.

Symbol Power
Very strong VS 9 dB
Blow strength* Strong ST 0 dB
Weak WK -10 dB
Right RT -4 dB

1 ntk*
Drive point Up P 2 dB

*Drive point: Center, **Blow strength: ~Strong
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Fig. 4 Frequency shifting according to softening and example of spectrogram. The rectangle and circle are
harmonics and nonharmonics, respectively. Dotted lines show their trend. (a) VS sound, (b) ST sound, (c) WK sound,
(d) RT sound, (e) UP sound, and (f) spectrogram of VS sound.
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Fig. 5 Spectrogram of each sound: (a) VS sound, (b) ST sound, (c) WK sound, (d) RT sound, and (e) UP sound.
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