Non-exponential reverberation and its effect
on sound perception

’ Marcin Majka (1), Dominika Kuzma (1), Pawel Sobieszczyk (1), Piotr Zielinski (1,2)

(1). The Henryk Niewodniczariski Institute of Nuclear Physics Polish Academy of Sciences,
Department of Structure Research of Condensed Matter,
ul. Radzikowskiego 152, 31-342 Krakéw, Poland
(2). Cracow University of Technology, Institute of Physics,
ul. Podchorqzych 1, 30-084 Krakéw, Poland

Any acoustic signal in a room extinguishes progressively with time. The effect is called The effect of any signal s(s) issued from the same source is given by the convolution
reverberation. It is caused by the sound attenuation, by multiple reflections from the walls and of the signal with the impulse response function
from different objects in the room and by other relaxation processes. The reverberation may affect ©
significantly the intelligibility of speech and music [1]. (gimp o s)(t) - I en (t _ z')s(r)dr 1)
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\ A number of models has been proposed to describe the relaxation in systems where
the equilibrium state is attained by multiple processes characterized by different time
scales. The relaxation then is described by the relaxation function frelax(t)such that
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&.K A ‘n. Given the distribution of the relaxation times the relaxation function reads
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burst, mathematically a Dirac delta function, is called 2
of the sound source and of the receiver.
rresponding distributions of relaxation times impulse responses.
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