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Non-native speech perception in background noise and reverberation
Hinako MASUDA *!

ABSTRACT : Perceiving speech in non-laboratory environments is challenging for both native and non-
native listeners, even if they are able to perform well in laboratory (quiet) environment. The difficulty of
speech perception by non-native listeners is caused by the differences in the phonological systems of the
listener’s native and target languages. This difficulty is magnified with the presence of background noise
and reverberation, both of which are often present in real-life listening environments. Additionally, accurate
perception of non-native speech sounds remains difficult regardless of the listeners’ proficiency in the target
language. This paper states an overview of the difficulty of non-native speech perception, focusing on
consonants, and how its research results could be implemented to the development of perceptual training
materials.
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Fig. 1 Speech chain (Denes & Pinson, 1963)
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Please choose the consonant that 1 most similar to what you heard.

B asin Be Jasm Joke P as i Pie THas in THe

CH as in CHin Jas in beiGE R a3 1n Row Vas in Very
s 1 Do K os m Car 5 as in Sec Was in Win
IF s i Far Losin Lie 5H as in SHe Y o3 n Yell
G asin Go Mas in My Tosim Tie Loasm foo
H s Hi Nas in No TH as in THin

Fig. 2 Experimental interface

2. 2 #8
T AU HYERESEE . AARNKEREEEA., LIS
RNV & e L TSNRAVE L 2 B IZ SN TIEE R

FL. AT, BARARFEFHHEORFHREORIZEH

LTHET S,

A NG H A Z BT DIERAE M OIEEROE T
(i, THOMZ 2 (sonority), T 72h® iy —ASE —
W — R — R E OIS RT T 5 Lan

o1z, BARANEREREORKR L S 6 ITMEER S E
Wk 2 THHET 5 &, MEAMEERSR (LERE) oD
IR 7 o— T IR RO AT — T b il T, R
(1 (7795) = 4.028, p < 0.00) & #EIT Fapproximants (1
(7795) = 3.28, p = 0.001) OIEERBHFIZEHL Z L 08H
Bl o=,

FEHRE LETEFIL A ARANIGRFEHIC L o THREEL &
HIEN R T HIN—TThDHZ Lind, WIMERER
B, oF VMR A ST CRRIC filh S RER AN A
TEMEARRRER S & el L TRVEEH IREO T-H R o
ERMERS RS2 mg s, £, 20k
RSB XM O A e B, BB T CTLERT S
A EENT (2016 4 9 HIZHfE X 1/ International
Congress of Acoustics[15] T# 55 .

3. SHRORE : BHGEIBEM DR

HAE G wwgmnmﬁ&nmabtﬁumz<m
EEEEH SRR OMEF - RO 2 BRI 2R R EE T
ﬂﬁzﬁétwf&é,_niﬁmmhm%u;n =
& ZHES - BRI S T AR O RBRERBE R I I
EfeicilZz iz s LT, FEREECIEERRIZE & Buh
HEFRGRWZ LSy TS, LEd-T, Zh
FECTOWUERERE VT, L0 BT - R
Fﬁ?uﬁw AR N S350 2 08 IE (e 70 B IS (R i <

HERGEX LD, X5ICITHRLE, MY - o s

FHE I ZH

®HE Vol.52 No.2(2015.12)

L8 U 7RI 2 PRI 5 2 & AN R Ze iF2E
MEinsd, LbEBRICTWPTEIRTES aﬂlla’ﬂ‘ié’ﬂ"}
EWVH . TRETIZARWE LWEIRGIE 542 284K
M D Z L CAHEHIGELMH L TR TR 2 AM
BRRIZOR B D Z L lifF S D,

SEXH

[1] Denes PB & Pinson EN. The Speech Chain: The Physics
and Biology of Spoken Language. Bell Telephone
Laboratories, Inc., 1963.

[2] Cutler A: Weber A: Smits R & Cooper N. Patterns of

English phoneme confusions by native and non-native

listeners. Journal of the Acoustical Society of America,

116 (6). pp. 3668-3678, 2004.

Garcia Lecumberri ML & Cooke M. Effect of masker type

on native and non-native consonant perception in noise,

Journal of the Acoustical Society of America, 119 (4).

pp.2445-2454, 2006,

[4] Takata Y & Nabelek AK. English consonant recognition

in noise and in reverberation by Japanese and American

listeners, Journal of the Acoustical Society of America, 88

(2), pp.663-666, 1990.

[5] Nabelek AK & Donahue AM. Perception of consonants in

reverberation by native and non-native listeners. Journal

of the Acoustical Society of America, 75 (2), pp.632-634,

1984,

[6] Masuda H & Arai T. Identification of English voiceless

fricatives in multispeaker babble noise by native Japanese

and English listeners: Influence of English proficiency.

Acoustical Science and Technology, 34 (5), pp.356-360,

2013.

Vance TJ.

Cambridge University Press, 2008.

[7] The Sounds of Japanese. Cambridge:

[8] Masuda H. Misperception patterns of American English
consonants by Japanese listeners in reverberant and noisy
environments, Speech Communication, 79, pp.74-87,
2016.

[9] Mayo LH; Florentine M: Buus S. Age of second-language
acquisition and perception of speech in noise, Journal of
Speech, Language and Hearing Research, 40, pp.686-693,
1997.

[10] Rogers CL; Lister JI; Febo DM; Besing JM; Abrahams

HB. Effects of bilingualism, noise, and reverberation on



BB XFHETI

speech perception by listeners with normal hearing,
Applied Psycholinguistics, 27, pp.465-485, 2006.

[11] Masuda H: Arai T & Kawahara S. Identification of
English  consonants in intervocalic contexts in
multispeakers babble noise by Japanese listeners —
Correlation between English proficiency and consonant
identification ability, Acoustical Science and Technology.
36 (1), pp.31-34, 2015.

[12] Masuda, H. Effect of consonant manner on L2 speech
perception in multispeaker babble noise. Proceedings of
Inter-noise 2016, pp.402-407. Hamburg, Germany,
August 21-24, 2016.

[13] Varga A: Steencken HIM. Assessment for automatic
recognition [1: NOISEX-92: a database and an experiment
to study the effect of additive noise on speech recognition
systems, Speech Communication, 12(3), pp.247-251,
1993.

[14] Boersma P & Weenink D. Praat: doing Phonetics by
computer [Computer program] Version 5.3.66, retrieved
from http:// www.praat.org/, 2014.

[15] Masuda, H. Effect of consonant manner on L2 speech
perception in reverberation, Proceedings of International
Congress of Acoustics 2016, Paper [CA2016-185, Buenos
Aires, Argentina, September 5-9, 2016.

ot

o

Vol.52 No.2(2015.12)



