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Laboratory Measurement and Numerical Analysis

of Acoustic Scattering Coefficients for Wall Surfaces
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Fig. 1: Schematic of the scattering coefficient.
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Fig. 2: Sample rotation method in a reverberation room.
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Fig. 3: A way to suppress the edge scattering from the uneven
perimeter of a test sample with border setting around the base plate.
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Fig. 4: Random-incidence scattering coefficients measured with
changing border heights on the fixed sample heights. Black lines
represent the values obtained by numerical analysis.
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Fig. 5: Random-incidence scattering coefficients measured with
changing border thicknesses on the fixed sample heights.
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Table 1: Conditions of the impulse response measurements in 1/4 scale.

Signal period [s]

Revolution period [s/rev]

0.68 10.2 20.5 41.0 81.9 164
1.37 10.9 20.5 41.0 81.9 164 328
2.73 - - 10.9 21.8 41.0 81.9 164 328
5.46 - 10.9 21.8 43.7 81.9 164 328
10.9 10.9 21.8 437 87.4 164 328
21.8 21.8 43.7 87.4 175 328

Angular interval [deg] 360 180 90 45 24 12 6 3 15

Number of signals 1 2 4 8 15 30 60 120 240
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Fig. 6: Random-incidence scattering coefficients of the 1D periodic sample, measured with SS signals in 1/4 scale.
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Fig. 7: Random-incidence scattering coefficients of the 1D periodic sample, measured with MLS signals in 1/4 scale.
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Fig. 8: Illustration of the rectangular room in 1/4 scale model.
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Fig. 9: Average energy decay curves with and without the test sample in
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ways as Fig. 8(b).
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Fig. 11: Distribution of directional scattering coefficients
calculated for Types S, T and R. 6 and ¢’ are incidence angles.
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