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Music Instruments That Produce Sounds with Inaudible
High-Frequency Components

Ryuma KURIBAYASHI and Hiroshi NITTONO

Graduate School of Integrated Arts and Sciences, Hiroshima University

Abstract: Many kinds of audio-visual information
from daily life have been digitized. Digitization
accuracy is important to perceptions or evaluations
of audio naturalness, and to listener comfort during
the listening experience. High-resolution digital
sound sources with inaudible high-frequency
components (>20 kHz) have become available,
owing to recent advances in information and
communications technology. However, the effects
of sounds that feature such components on human
psychophysiological processes have not been
sufficiently discussed. One of the reasons for
this dearth of research could be that it remains
unclear what musical instruments produce sounds
with such components. In this technical note, we
introduce some percussion instruments that produce
sounds with inaudible high-frequency components,
and present sound spectra and spectrograms of
those sounds. High-frequency components in
excess of 20 kHz appeared, in abundance, in the
rising phase—but not in the falling phase—of a
sound wave. In a sound wave of a tambourine,
high-frequency components appeared not only in
the rising phase but also in the falling phase. The

tambourine sound could be a feasible study subject,
given how it features abundant inaudible high-
frequency components; it could be used to examine
the effects of sounds that feature them on human
psychophysiological processes.

Keywords: inaudible high-frequency sounds,
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b ot bITWVWEBOMBEICHRO 5, ZOERD
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&, 7)) v T EE R L &bt O &
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WA e 24 (Japan Electronics and Information
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—MTH b, HAF—7 1 % (Japan Audio
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bitsLL LoMfEx 2074 Uy WikERE AN LY
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2014)
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Figure 1. Sound spectra of 12 percussion instruments. Peak-hold sound pressure levels during a five-second playing time

(approximately 1 beat per second) were measured.
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Figure 2. Sound waves (upper panel) and time-frequency spectrograms (lower panel) of five percussion instruments. The
amplitude of each sound wave was normalized so as to have the same maximal value. The brighter yellow colors indicate

the higher intensity of the frequency.
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