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A study of the relationship between the physical parameters of
Sheng reed and the timbre
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Abstract The relationship between the physical dimensions of Sheng reed and the timbre of Sheng was studied
to improve the sound quality of Sheng. A physical model of Sheng was proposed and validated. With this
model, constant-pitched tones varying in the thickness, length and the slit width of reed tongue were synthesized.
The perceptual timbre space was analyzed through paired comparison method and multidimensional scaling
method. Its physical meaning was interpreted in terms of reed parameters and timbre descriptors. Moreover,
the effects of reed parameters on the timbre were compared in mechanical perspective. The results show that in
constant pitch tones, the effect of the reed width on the timbre is negligible. While the thickness, length and slit
width play similar roles in timbre perception but through different ways. The analyses reveal a 2-dimensional
timbre space, whose dimensions are well correlated to the log attack time, the spectral richness and the spectral
irregularity. The descriptors representing the attack and the spectral richness are covariant. By changing both,
the softness and brightness of Sheng timbre could be modified.
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Table 1 Comparison of LAT and SC

po(Pa) 800 1000 1200 1400

& LAT (ms) 1.98 1.99 1.98 1.98

S LAT (ms) 1.97 1.96 1.96 1.95

ZH ALAT (ms) 0.01 0.03 0.02 0.03
AHXS ZE A ALAT/LAT 0.6% 1.3% 0.8% 1.4%
i SC(Hz) 1474.6 1576.5 1661.5 1737.7
B4 SC(Hz) 1431.5 1565.6 1672.5 1765.0
ZE ASC(Hz) 43.1 11.0 —10.9 —27.3
AHXS 24l ASC/SC 3.0% 0.7% —0.7% —1.5%
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Table 2 Variation range of parameters of Sheng reed tongue
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Table 3 Description of the timbre descriptors
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