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Extraction of Characteristics Corresponding to Bell of Taepyeongso
Based on Acoustical Analysis
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Taepyeongso was introduced from China during the end of the Goryeo period and was used widely in
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Daechwita (military processional music), Pungmul-nori (farmers music), Buddhist music, royal ancestral rite
music, and Sinawi, the instrumental accompaniment to shaman dances. Now, It has been popular as it is
used for pop music and it is easy to learn. In this paper, Taepyeongso was analyzed for electronic
Taepyeongso using physical modeling. We extracted resonance properties of Taepyeongso through the analysis
of Taepyeongso sound. We analyzed the bell, the bore and the mouthpiece using FFT and LPC curve. As a
result, the bell could be represented 2 pole filter and reflection filter between bore and bell

Key words: Taepyeongso, Characteristics of bell, LPC, Resonance, 2 pole filter
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Fig. 1. Structure and parts name of Taepyeongso.
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Fig. 4.

LPC curves of sounds of Taepyeongso with and without bell.
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Table 1. Tonehole state of each sample.
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Table 2. Frequency and magnitude of harmonics.
EXR) B =)

g | o (Ho) HlE 37| (dB) | Fa (Hz) HlE 37| (dB) | 3 (Hz) HlE 37| (dB)

1 479 7.00 ~13.09 477 7.00 ~12.04 474 1.00 8,18

2 829 7.98 0.00 883 2.00 5.57 958 2.02 ~8.09

3 1249 298 2,76 1324 3.00 0.00 1437 3.02 0.00

4 1658 3.96 ~4.93 1766 Z.00 15,3 7906 7.02 -15.36

5 2078 7.96 6.22 2207 5.00 -8.05 2390 5.05 -14.94

6 2487 5.94 -16.43 2649 6.00 -8.32 7864 6.0 ~8.8]

7 2907 6.94 ~26.36 3101 7.03 2515 3348 7.07 -20.95

8 3327 7.94 2573 3542 8.02 -26.57 3822 8.07 -15.03

9 3736 892 -16.95 3973 9.00 -17.78 4285 9.05 2429

10 4156 9.92 2297 4475 70.02 2542 4770 10.07 -21.05

11 4565 10.89 -21.5 1867 11.03 2407 5254 11.09 20.09

12 7985 11.90 2359 5308 12.03 ~18.59 5717 12.07 2117

13 5394 12.87 2433 5749 13.02 21.62 6202 13.09 -23.94

14 5814 13.88 25.14 6191 14.03 -17.67 6686 T4.77 18.72

15 6234 14.88 -18.16 6621 15.00 22.17 7171 15.14 2204

16 6643 15.85 20.89 7074 16.03 -19.78 7634 16.12 2047

17 7063 16.86 2285 7515 17.03 22,89 8118 17.14 28.87

18 7472 17.83 -22.13 7967 18.05 -30.25 8603 18.16 3494

19 7892 18.84 2854 8398 19.03 25.12 9076 19.16 2174

20 8301 19.87 26.95 8839 20.02 -30.60 9539 20.14 20.72

=160 563 EfCK)

oS | Fa (Ho) H[E 7] (dB)_| Zu% (Ho) H[E =7[ (dB)_| Z8% (Ho) H[E =] (dB)

1 528 1.00 -10.98 592 1.00 -11.07 646 7.00 -10.59

2 7055 2.00 1497 1184 2.00 0.00 1281 7.98 -150

3 1583 3.00 0.00 1766 7.98 ~4.78 1927 2.98 0.00

4 2110 Z.00 -16.73 7358 3.98 ~16.63 7562 3.97 ~9.05

5 2638 5.00 -13.62 2950 7.98 1038 3208 2.97 -8.37

6 3165 6.00 3107 3542 5.98 =29.10 3844 5.95 42.97

7 3661 6.94 26.27 17134 6.98 ~36.38 4479 6.93 26.77

8 4277 8.00 28.63 1716 7.96 ~28.08 5125 7.93 21717

9 4705 8.92 34.39 5308 8.9 ~15.30 5771 8.93 -12.38

10 5220 9.90 29.07 5900 9.9 2470 6477 9.93 2157

11 5792 10.98 -25.65 6481 10.94 2613 7047 70.90 2460

12 6320 11.98 2852 7074 11.95 23.36 7698 11.92 2473

13 6837 12.96 ~43.36 7666 12.94 2855 8333 12.90 25.39

14 7375 13.98 -39.34 8247 13.93 24.29 8979 13.90 3754

15 7903 14.98 -29.56 8839 14.93 34,63 9604 14.87 -43.15

16 8430 15.98 52.09 9421 15.9] ~47.79 10267 15.88 39.49

17 8958 16.98 =R 10024 16.93 ~44.38 10896 16.87 -36.93

18 9485 17.98 4434 10594 17.89 ~49.95 T1542 17.87 51.07

19 10013 18.98 ~46.24 11197 18.97 43.85 12166 18.83 ~46.87

20 0547 19.98 ~45.87 11789 19.97 1457 12823 19.85 4335

() Test

o | T | ue S I

T [ 721 | 1.00 | -12.77 | 409 | 1.00 | -9.22 4747

2 | 1432 | 199 | -0.70 [ 8075 | 1.97 | 3.28 Iv. B¥Z%

3 | 2153 | 2.98 | 0.00 | 1217 | 2.97 | -11.37

4 | 2864 | 397 | -0.32 | 1675 | 3.95 | 0.00

5 | 3685 | 497 |-10.45| 2024 | 495 | -7.97 4], 9 U2 24

6 | 4296 | 5.96 | -23.63 | 2433 | 5.95 | -13.21 B

7 [ 5028 | 6.97 | 23.72| 2832 | 6.92 | -19.59 % 32 HE AMES] LPC HAS Yepd Aojch, &
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12 | 8603 | 11.93 | -27.80 | 4856 | 11.87 | —23.67 9,100Hzol| Al 10,500Hz, 14,200Hz¢|4] 15,600Hz,
13 | 9313 | 12.97 | -36.49 | 5254 | 12.84 | -29.49 o] HhdELd
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17 [ 12177 | 16.88 | -46.12 | 6380 | 16.82 | -23.89 712 Frgdo] WAk F (2 o (e A$
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Fig. 5. Spectra of sounds of Taepyeongso with and without parts
(a) Taepyeongso with bell (b) Taepyeongso without bell
(c) Taepyeongso without bell and bore.
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