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Possibility of Pitch Change by Aging:
Toward a New Development of the Pitch Model

MINORU TSUZAKIt

Abstract. Pitch is one of the important perceptual attributes of sounds. Researchers have been discussing models on how it is perceived.
In the late 19th century, the debate between the place and time theory of pitch perception started, and the two theories still compose main
streams of pitch theories with several minor changes. The modern model favoring the time theory assumes a certain process which is
functionally equivalent to calculate autocorrelations connected after the cochlear filter bank and the half-wave rectification. The author’s
group have been investigating perceptual phenomena indicating that pitches tend to be shifted upwards by aging with absolute pitch
possessors. This age-induced pitch shift is difficult to explain by the autocorrelation, because it is a simple function of the physical time
which cannot be modified by aging. It might be necessary to assume a certain internal references which have a series of intrinsic
oscillations whose oscillatory frequencies would change by aging. Although some preceding models also assume such oscillatory circuits
to represent pitches, it was sufficient to assume any process which can simply extract periodicities to predict many pitch phenomena which
had been known before. Therefore, the phenomenon of the age-induced pitch shift will be able to develop a new aspect for the pitch model.
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Figure 1. Delay lines and coincidence detectors for the periodicity
detection by Licklider.
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Figure 2. Response histograms for each type of the signals. The
bar color depicts the age group. (a) piano; (b) pure tone; (c)
iterated ripple noise; (d) missing fundamental tones with
‘resolved” components; (e) inharmonic AM sounds with
‘resolved” components; (f) missing fundamental tones with
‘unresolved’ components; (g) inharmonic AM sounds with
‘unresolved’ components
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Figure 4. Self-oscillation and coincidence detector model.
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panel); and 207.7 Hz (the lower panel).
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