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Thresholds of Perception of Repetition Pitch.

Conclusions Concerning Coloration in Room Acoustics

and Correlation in the Hearing Organ
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Summary

It is shown that Kurrrurr’s “temporal diffussion” A4, being a measure for the number
and the strength of periodic reflections in a room, is a valuable measure too for the per-
ceived coloration of sound (“repetition pitch”) in that room caused by such periodicities
(comb-filter effect).

The thresholds of perception of repetition pitch may be predicted by means of a short-
time autocorrelation model of the hearing organ. A simple relation between the physio-
logical threshold criterion and 4 will prove to be valid.

Wahrnehmungsschwelle der ,, Wiederholungs-Tonhohe“. Ergebnisse zur Klangfarbe in der
Raumakustik und der Korrelation im Gehor

Zusammenfassung

Es wird gezeigt, da} die von Kurrrurr eingefiihrte ,zeitliche Diffusitit* A, die ein MaB
fiir Zahl und Stdrke der periodischen Riickwiirfe eines Raumes ist, auch ein gutes Maf3
fiir die empfundene Klangfarbe in dem Raum (,,Wiederholungs-Tonhshe*) bietet, die durch
solche Riickwiirfe hervorgerufen wird (Kammfiltereffekt).

Die Wahrnehmungsschwelle der ,,Wiederholungs-Tonhéhe“ kann mit einem Kurzzeit-
autokorrelationsmodell des Gehérs vorausgesagt werden. Man erhilt eine einfache Be-
ziehung zwischen dem physiologischen Schwellenkriterium und 4.

Seuils de perception du ton de répétition. Conclusions concernant la coloration en
acoustique de salle et la corrélation avec l'organe d’audition

Sommaire

On montre que la «diffusion temporelle» 4 de Kurrrurr, qui est la mesure du nombre
et de l'intensité des réflexions périodiques dans une salle, est une grandeur précieuse
également pour la perception de la coloration du son (ton de répétition) causée dans cette
salle par de telles périodicités (effet de filtres en «treillis»).

En utilisant un modéle d’autocorrélation & temps court pour 'organe d’audition, il est
possible de prévoir les seuils de perception du ton de répétition.

On prouvera la validité d’une relation simple entre le critére du seuil physiologique

et 4.

1. Introduction

In a room, the original sound (from a source)
will be influenced by the transmission characteristics
of the room. This implies that, in general, a listener
(placed in a certain position) will perceive the ori-
ginal sound as modified or coloured. This colora-
tion may have different origins and is manifest from
the frequency or pulse response of the room in prin-
ciple.

A special kind of coloration occurs when the
direct (original) sound is followed by a strong
reflection (repetition). This effect is perceived easily
under laboratory circumstances, but it may also be
observed under certain conditions in studios and
concert halls. In this connection we refer to the

findings of Kunr [1] and SomErviiLe et al. [2].
The latter reported that in some concert halls with
reflectors, speech and music became coloured. They
suggested that these “distortions” could be ex-
plained as comb-filter effects due to interference be-
tween the direct and the reflected sound.

This monaural interaction of a sound with its
repetition after a certain delay 7, has been studied
in more detail by Fourcin [3] and Biusen [4] in

‘the field of psychoacoustics. Fourcin showed that

the coloration is due to the existence of a subjective
tone with a pitch corresponding to the reciprocal of
7 . Phase changes of the delayed sound were studied
by the present author; he introduced the name “Re-
petition Pitch” or in short “RP”. (The word “Repe-
tition” indicates the necessary correlation between


















