EfEAXFZZHMBHRI NI U
Keio Associated Repository of Academic resouces

Title

KEOKPREESFMEICETIHR

Sub Title

Research on the underwater auditory characteristics of swimmers

Author

7R, # & (Ohgi, Yuiji)

Publisher

BEESEEZES

Publication year

2024

Jtitle

BENSCSERBRFEREESEREEE (2023.)

JaLC DOI

Abstract

AWMRE , "ERBEXPOE NKPSLPKEME (CCTRARKALEKAETZEKTS )
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REZZICHSHAICTATVAVBEBEONETTORRICSEVT , KKPOXEBFHFEEIC
REBZFEZRLBASKVWVTWVWBREEHSHIZE2THY , ARIZEFOZIBERICEFFA RS
WTWBVLWZEDLS BENDEFICHTEINAFVITMREEASNKD ARFTEOI1FE TR , BB
RE (REE) ZRRICLT , 70— LXKICKBDEFESIKPICKPFRL SHEES D EOEEE
REZEBROXEICNL T . BREAZILLDFIR—T N RTARNZFRELTER
ZEFTOL , FHTVKEV 2 EREICE>TEOBCAZARKI L ICHERLLE . CZhiZ&k
27T125/250Hz E VS EARMEFEEEE NOBETEEAERN BV ENFBSHICE I 12N
, TNULOFRARBOEETR  BCAZBRIETERZZTE (TR ) OV TREGKENESR
REWCEEHMHRALLE  2FBN2023FEICEWBREHRZBEC L LEMRBRZTSLEEIC, kF
TOENRHEKFTORERBEELERL , EBREOLBNI TEIRBRER/L . FLINETOR
BRTRESKICL 2T, RERUNETABEZTIXECLIZKTRBERETHD 12D , B
EHSHEXKERRERS . LEN 2T, BHKKRETHEFRIOEDVEZYEETL 212V TIERIC
BUVT, EOBENEE (BTE ) THONEBERYATEZEZON IOV TKREZLER LERSE
BRET oL . CORBENIFEOERRICRAETAS .
The primary objective of this study was to clarify how free-swimming humans hear sounds in water
and near the water surface (here, above and just below the water surface). The first objective of
this study is to clarify the underwater auditory perception of humans, and the second objective is to
provide an index of sound source location, 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 is a physiological
and physical phenomenon that has not yet been fully elucidated. The applicant's previous research
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 vision (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 of the source. In the second year of
the study (2023), we will conduct an additional experiment with a larger number of subjects. In the
second year, FY2023, we will conduct an additional experiment with a larger number of subjects
and also conduct an auditory test in a seated resting position in water, and obtain results that can
be compared with those obtained during exercise. In the previous experiments, the auditory test
was performed by swimmers swimming in a towed swimming position, which is different from
actual free-swimming. Therefore, we conducted basic experiments at different swimming speeds to
determine the level of sound volume (sound pressure) at which a swimmer can hear a sound
source when approaching or moving away from it in a free-swimming environment. The results of
this experiment will be used in the third year of the project.
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1. ARBREEZBOME

AR, TEHHREXDOE MAKESLUOKEME (ZZTRKELEKAETFEERT S) ICBEVWTEDLDIC
LTEEBEVTWVWEDHN?] EWH e hOKPBEEEABFASNCTZIEA2FE—DOBENEL, TEHREXRFOE MoX
LTEEVYPBEILL > TRREEZEEATOIBEICIIVWHARZBFRAUE, B2, FAREEE2RIRINEIERVDL, ZOD
EIEAIRRT 5] CEABE_DENET 5.

KACKERBICMAETDE RAEDLDICLTEZEEE, FEHTEIN?EVWIEEYIBERIIRIEZRICHASHIC
TNTVWARWHBEEOINETOMEICEWVWT, KEKkFDXKEEEDIIEEICKERZTEREKLAINSEKVWTWSE I &
HEHLMMIR-THEY, ERICZFOEEFRISEENIITVTVANC ELS, BEDEICHTEIYRAF VRS
EZZ5N5. MRFBEOIEBTIE, BRE (BEE) 2XRICLT, 70—IKICK 2FESKPICKPFFIEDL 5K
HENZEOBMEMYREBEEEROXEICRH L TIT 272, BRIIMBICLZAIVI—TNVRFRAIERELTEE
ELEIFTWL, FHFTWCE W B EICE > TEDOBC AR ERM I EICHEELZ. 2hick >T125/250Hz &
Wo - EERME ILIFIFE NOEETEEEIRNAVWT EAELNICA D, TRULOZREAREOL & T,
BCAAHATELZEE (BFE) IKODVWTIREAKENELREVWT EHHALL. 2EBD2023FE ICITHEBRELK
P LZBMEREITIEEBIC, KPTOEMRBECORERELEREL, BEEREDLEBITEZHERES
. FLEINETORBRTIIFSNKICE ST, FIFEUCAB TREMEEITIXBICLZKPEERETH D720, ¥
Ea D BEKEIEERS. L2 2T, BRKKRETERIOGEDWEYEIN 22U TERICEVT, EORE
DEE (BE) THNEEAEZMYUNTEZONMNIDOVWTKEEAZA-ERERET o>/, ZOBERHINIEBDER
LIRSS,
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The primary objective of this study was to clarify how free-swimming humans hear sounds in water and near the
water surface (here, above and just below the water surface). The first objective of this study is to clarify the
underwater auditory perception of humans, and the second objective is to provide an index of sound source
location, 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 is a physiological and physical phenomenon that has not yet been fully elucidated. The
applicant's previous research 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 vision (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 of the source. In the second year of the study (2023), we will conduct an additional
experiment with a larger number of subjects. In the second year, FY2023, we will conduct an additional
experiment with a larger number of subjects and also conduct an auditory test in a seated resting position in
water, and obtain results that can be compared with those obtained during exercise. In the previous
experiments, the auditory test was performed by swimmers swimming in a towed swimming position, which is
different from actual free-swimming. Therefore, we conducted basic experiments at different swimming speeds
to determine the level of sound volume (sound pressure) at which a swimmer can hear a sound source when
approaching or moving away from it in a free-swimming environment. The results of this experiment will be
used in the third year of the project.
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