R E 2 Fr DN I & % B Lk FORE
Sound Fields and Subjective Effects of Scattering by Periodic- Type Diffusers
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Walls and ceilings with quasi-periodic unevenness have often been designed to provide diffuse re-
flections. As for the shape and the size of this unevenness, with the help of some statistic treatment,
it is possible to design effective diffusers with intended directional pattern. In addition to this spatial
property of diffusion, reflection from the surface should not have particular response characteristics
that may have a serious effect on our subjective experience. A well-known problem is ‘coloration’
caused by interference between direct and reflected waves, which might create an odd tonal distor-
tion in the case of a surface with periodic unevenness. This may be the reason that creating a peri-
odic series of reflections at the receiver is generally avoided. Two issues need to be addressed: (1) is
a periodic structure of reflection a major obstacle in practical use? and (2) to what degree is struc-
tural repetition acceptable? Clarification of these matters is necessary in order to design effective
diffusers for practical applications. This study examines the physical properties of, and the subjective

effects of tonal response to, sound fields caused by scattering from periodic-type diffusers.
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v.(x,v,2) = e z Y@ na (1) of a wave scattering model.
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Fig2 Configuration of the diffuser and the normal- Fig.3 DNSD characteristics of the diffuser with a
ized wave-experimental set-up. number kL, and the frequency corresponding to each
surface period.
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Fig4 SPL characteristics and the impulse response of the reflected sound fields generated
by each type of the diffuser. Critical frequency f min is represented by a symbol | .
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Fig.5 Difference perception for tonal effects of scattering: - O -, using scale models; - @ -,
theoretical models.
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Fig.6 Comparison between infinite and finite case of the diffuser. SPL characteristics (a)
and the impulse response (b).
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Fig.7 Variation of SPL characteristics with the number of repetitions of the corrugation: 3-repetitions
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