Zwicker Tone Illusion and Noise Reduction
in the Auditory System

Jan-Moritz P. Franosch*, Richard Kempter*, Hugo Fastl**,
J. Leo van Hemmen*

“Physik Department, TU Miinchen **Lehrstuhl fiir Mensch-Maschine-
D-85747 Garching, Germany Kommunikation, TU Miinchen
e-mail: jfranosc@ph.tum.de D-80333 Munchen Germany

The Zwicker tone is an auditory aftereffect. For instance, after switching
off a broad-band noise with a spectral gap, one perceives it as a linger-
ing pure tone, the pitch being in the gap [1, 2]. It is a unique illusion in
that it cannot be explained by properties of the auditory periphery alone
and has no direct analog in the visual system either. Here we present
psychoacoustic experiments that reveal the crucial role of noise [3, 4].
Habituation is ruled out as a driving mechanism. Furthermore, we pro-
pose a neuronal model that predicts both the pitch and whether a sound
can generate a Zwicker tone at all. We show that dominantly unilateral
inhibition in conjunction with a neuronal noise-reduction mechanism ex-
plains the effect.
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