Vol.2018-MUS-121 No.10

IPSJ SIG Technical Report 2018/11/21

REFE] « JE BRI DN 5872 D 7 N COFERE T A AR 5 2 5
bk TR R AR

T I MR R E 5 T 108-8619 HULARHEIX iy 2-3-23
E-mail: T 8bjnm008@mail.u-tokai.ac.jp, I hodoshima@tokai-u.jp

HHEL NIEFAOHETCHREBERE LU TERERNICEHEZ2(LIED 2L nb 5, BIRMICHRS O3S
HHEIIHT TORGEF LD OEFPRENEG RD N/ ->TEY, Z0HS%% Lombard i 2\ 5, £ L
THEE T OFEFHIZBNTH ZOREMDFRICHE DL, T ORGEIFH S FORE L i L EFPREN &< 2D
ZEDGMHoTND, RIFFEIXZ OFE N CORGEREZICA L, W - BIREERED 272 558 FCOIRGEN T
WEPEIC 5 2 DB 28 LT-, #5% T(Q), FBETF[R:A 7L AS& D D E) 48%., RS: Dl 52%. RA: D fEA
22%, FRERGRHIIAET 22s|DGRH A ST AL DOFEENFFHE LT EF % 16 4 O L2, FRE T TS E 5%
BRaiToT, ZTOMER-RAFRMOTN Q R E D bE—T EMENEL ole, ZOREMNG, AR AL
TAFgE L 0 < AFLZER (B2 ) DR BRI VB T IZB W T H B A ARE O WRENER SN D 2 &3
AN, ZLTDEMEVERE CORGFEILFEE ~DELEETD T 4 — KXy 708, DEOFEWERE TOHKGFE LD b
DIRNEBZ ONDTeH, FEEDPARRREEELZ LE S T2 2R TlaNs, SBITHBEOE oo BEH D
FE AR DTG LSRR T b~ MNEEE FEXTEOA T T 1 e EOFBZH 21T,

F—U— N FRE, Lombard 20, JEBEREE, & BHRREE

Improving intelligibility of speech spoken under reverberant environment
conditions: Effect of time and frequency characteristics of reverberation on
speech intelligibility

Chihiro KAMBAYASHIT and Nao HODOSHIMA*

T I Faculty of Information and Telecommunication Engineering, Tokai University 2-3-23 Takanawa, Minato-ku,
Tokyo, 108-8619 Japan
E-mail: T 8bjnm008@mail.u-tokai.ac.jp, I hodoshima@tokai-u.jp

Abstract Humans instinctively adapt their speech to overcome their surrounding noisy or reverberant environment.
Previous studies reported speech spoken in noise environments was more intelligible than speech spoken in a quiet
environment. This phenomenon, which is commonly referred to as the Lombard effect, has been confirmed in speech spoken in
reverberant environments. Previous studies reported that speech spoken in reverberant environments is more intelligible than
speech spoken in a quiet environment. This study investigated whether speech spoken in reverberant environments with
different time and frequency characteristics were intelligible compared with speech spoken in a quiet environment. Four
speakers recorded speech in a quite environment (Q) and in reverberant environments [Deutlichkeit is 48 % for R, 52% for RS
and 22% for RA respectively. The reverberation times of these impulse responses are 2.2 s.]. Sixteen native speakers of
Japanese participated in listening test in reverberant environments. The results showed that R and RA conditions were more
intelligible than Q condition, especially under reverberant environments where reverberation times were close to those in
public spaces (The previous studies used longer reverberation times.). The results also suggest that the reverberant
environments with lower Deutlichkeit has less feedback of direct sound to the speakers than the reverberant environments with
higher Deutlichkeit, so the speakers may attempt to speak more intelligible. Future study will carry out acoustic analysis (e.qg.,
speech level, formant frequencies and consonant-vowel intensity ratio) of speech in order to examine which acoustic
characteristics correlate with higher mora correct rate.
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