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Abstract

Time-frequency representations are methods to display the magnitude or energy density of a signal on the two
dimensional plane of both time and frequency. They are useful in analyzing the characteristics of time-varying signals.
Music is a typical time-varying signal, and it can be analyzed by time-frequency representations. Recently, it is popular
to change the sound quality by attaching a safety sounder to an instrument. It is performed to improve perception
subjectively by spending little cost and modifying sound quality. In time domain, it is difficult to notify the difference
between music signals with and without the sounder. But, it is easy to find the difference in frequency domain or in
time—frequency domain. In this paper, the music signal from a flute with sounder is analyzed both in the frequency
domain and in the time-frequency domain. It is confirmed that the frequency components in the mid-frequency range of
500~2500 are reinforced.
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1. Flute with a sounder at head, body, and tail.
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Fig. 2. Music signal before/after sounder attachment
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Fig. 3. ‘Do’ sound of the first octave (a) without sounder

in time (b) with sound in time (c¢) without sounder
in frequency (d) with sounder in frequency.
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Fig. 4. ‘Do’ sound of the second octave (a) without sounder
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in frequency (d) with sounder in frequency.
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5. ‘Do’ sound of the third octave (a) without sounder
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