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This study was conducted with the primary aim of clarifying how free-swimming humans hear
sounds in water and near the water surface (here meaning above and just below the water
surface). The first objective of this study is to clarify the underwater hearing of humans, and the
second objective is to "provide an index of the sound source position, volume and frequency
characteristics that should be selected when communicating information to free-swimming humans
by sound and acoustics". How do humans in water or on the surface of water hear and perceive
sound? This physiological and physical phenomenon has not yet been fully elucidated. Previous
research by the applicant has shown that swimmers themselves emit very loud sounds while
swimming, and at the same time the swimmers are unaware of the sounds themselves, which may
have a masking effect on certain sounds. In the first year of the research project, several
swimmers with clear eyes (normal subjects) were tested to listen to sounds emitted from
underwater sources during crawl traction swimming. The sound source was a pure octave-band
test source, and the sound was checked at different frequencies by increasing and decreasing the
volume. It was found that low-frequency pure tones such as 125/250 Hz were almost inaudible to
the human auditory system, but that there was a great deal of individual variation in the volume
(sound pressure) at higher sound source frequencies. Prior to this experiment, it was also
theoretically known that in shallow water environments, there is a phenomenon in the water
between the water surface and the pool bottom where sounds of wavelengths less than 1/4A are
lost due to phase inversion. Therefore, it has been suggested that there may be areas in the pool
where sound is lost in the first place, and measurements of the sound field in the pool water
environment were carried out. Some of the sound was lost at certain frequencies, and interesting
results were obtained.
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This study was conducted with the primary aim of clarifying how free—swimming humans hear sounds in water and near the water
surface (here meaning above and just below the water surface). The first objective of this study is to clarify the underwater hearing of
humans, and the second objective is to “provide an index of the sound source position, volume and frequency characteristics that
should be selected when communicating information to free—swimming humans by sound and acoustics”. How do humans in water or
on the surface of water hear and perceive sound? This physiological and physical phenomenon has not yet been fully elucidated.
Previous research by the applicant has shown that swimmers themselves emit very loud sounds while swimming, and at the same
time the swimmers are unaware of the sounds themselves, which may have a masking effect on certain sounds. In the first year of
the research project, several swimmers with clear eyes (normal subjects) were tested to listen to sounds emitted from underwater
sources during crawl traction swimming. The sound source was a pure octave—band test source, and the sound was checked at
different frequencies by increasing and decreasing the volume. It was found that low—frequency pure tones such as 125/250 Hz were
almost inaudible to the human auditory system, but that there was a great deal of individual variation in the volume (sound pressure)
at higher sound source frequencies. Prior to this experiment, it was also theoretically known that in shallow water environments, there
is a phenomenon in the water between the water surface and the pool bottom where sounds of wavelengths less than 1/4 1 are lost
due to phase inversion. Therefore, it has been suggested that there may be areas in the pool where sound is lost in the first place,
and measurements of the sound field in the pool water environment were carried out. Some of the sound was lost at certain
frequencies, and interesting results were obtained.
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