©
2015 2017

The relation between the perception of Texture of Reverberation and the_
temporal/spatial distribution of late arriving sound in concert auditoria

Furuya, Hiroshi
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Regarding the auditory sensations caused by late arriving sound in concert
halls, two major factors, namely Subjective Reverberation Length for a temporal attribute and
Listener Envelopment for a spatial one, are already confirmed and used as the subjective indicators
for evaluating sound field in acoustic design. However, the method of subjective evaluation from a
viewpoint of qualitative attribute of reverberance, which relates to the sound diffuseness, remains
to be clarified for many years. In this study, a new sensation for qualitative attributes, Texture
of Reverberation TRV, was demonstrated in a series of subjective experiments using a
multi-dimensional analysis. The results show that the degree of uniformity and density in the
temporal distribution of late reflections significantly affects the perception of TRV, and that TRV
is useful for subjective evaluation of reverberance in concert halls.
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Fig.3 Structure of the sound fields in Exp. I ,1I..

Table 1 Outline of nine stimuli in Exp. T .

Sound __Variable reverberations Cs N T

field —9T N _algsl [as] 'Ok* 1CC [
1 0 2 +3 0.18 0.93
2 +10 2 +3 -2 0.20 0.53 2.0
3 +67.5 2 +3 0.18 0.34
4 0 8 -3 0.39 0.93
5 +10 8 -3 -2 0.43 0.55 2.0
6 +67.5 8 -3 0.41 0.34
7 0 64 -12 0.68 0.93
8 +10 64 -12 -2 0.66 0.62 2.0
9 +67.5 64 -12 0.64 0.35

*: 1e=180[ms]
Table 2 Outline of nine stimuli in Exp. II .

Sound Variable reverberations Cg T,

field — T N _Jrlasl [dg] 'Ok G [
1 2 +3 0.17 0.20 1.0
2 +67.5 2 +3 -2 0.19 0.20 15
3 2 +3 0.20 0.21 2.4
4 8 -3 0.32 0.24 1.0
5 +67.5 8 -3 -2 0.35 0.24 14
6 8 -3 0.37 0.23 2.2
7 64 -12 0.58 0.24 1.0
8 +67.5 64 -12 -2 0.59 0.24 1.4
9 64 -12 0.61 0.24 2.2

*: te=180[ms]
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Fig.4 Structure of the sound fields in Exp.III.
Table 3 Outline of nine stimuli in Exp.III.
Variable
S?u;:jd reverberations TDI s Can Ta ICC,
ie Ny. AL .[dB] [dB] [s]
1 0.30 1.0 0.27
2 2 0 0.40 -2.0 15 0.27
3 0.47 2.3 0.26
4 0.53 1.0 0.28
5 8 -6 0.60 -2.0 15 0.28
6 0.65 2.3 0.27
7 0.66 1.0 0.31
8 64 -15 0.68 -2.0 15 0.30
9 0.69 2.3 0.30
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0dB
-3d8 -350B
o 6dB 4 o
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3
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Fig.5 Structure of the sound fields in Exp.IV.
Table 4 Qutline of five stimuli in Exp.IV.
Sound oF) T
field SDI . TDIps [dB] Is] ICC_ LF.
1 0.15 0.66 -2.0 19 0.24 0.29
2 0.26 0.63 -2.0 1.8 0.24 0.35
3 0.44 0.64 -2.0 19 0.21 0.38
4 0.57 0.66 -2.0 1.9 0.17 0.43
5 0.66 0.65 -2.0 18 0.16 0.42
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Direct sound
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Early reflections

Variable late reflections

L

42 51

Fig.6 Structure of the sound fields in Exp. V.

Table 5 Outline of five stimuli in Exp. V.

Sf?:lr;d difs™ Keosso T[s] CgldB] ICCL
1 304 67.4 2.1 -2 0.26
2 456 59.4 2.1 -2 0.26
3 760 47.8 2.2 -2 0.27
4 1,520 35.2 2.1 -2 0.26
5 2,888 245 2.1 -2 0.26

r . Al
‘ HHH Fixed reverberation
67 80 580 t[ms]
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Fig.9 Two-dimensional psychological configura-
tions of nine stimuli and axes of TRV, LEV and
physical parameters in Exp. I . Numeral indicates

the number of stimuli.
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Fig.10 Two-dimensional psychological configura-
tions of nine stimuli and axes of TRV, REV and
physical parameters in Exp. II. Numeral indicates

the number of stimuli.
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