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EIRV T2, D EOFEBERIEIC OV TIE+
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(25dBHL LAF) 2 4., #E#IE%E (26~40 dBHL)
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Fig. 3-b /N1 — Z WV EFHIRSD270° 12B1T 5 FHR B
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Table1 275 EEREEF L LCREL 72,

No. BENG No. HAE (3) ERATOT S LOER
1 1) 2 1 NF KBRATO I 8EF, N—=VFrara-—
2 Vs 2 F= % (PowerBook G4-Ti ; APPLE), 7177 T AfE
3 A% 3 = B Y 7 %7 = 7 (Super Card Ver.3.5;
4 & ; 4 7= ALLEGIANT) #fH L. HBEOLE S

5 A
° * 7’ R7HA I CREERERTED L J’E
6 4 6 7
7 ¥ 7 % B L7z (Table1 ).
8 INF 8 < F 4. EKERIZFR
9 TN 9 U A AZENK—LHNT, BEESH40dB (A) LT
10 1 % 10 3 s o )
11 7 F 11 ¥ DERFEL LI,
12 as 12 A= 5. FmE
13 3 13 F (1) EEMEIEIRAEIC X 2HEEIE,
14 T 14 12 (2) EBRIEEIMESIN LERICE 2w &
15 AR 15 Ly . . o pr = -

I S = : Y 7"

" oy 1 Ae O ULAWFRRAERIA L L% 5 &
17 < F 17 x 2 912 BA-P, BA-NDJRIZHENEERZ B 2 o72
18 Y 18 7 F FNFNIZOWT, 150cmAi F A ¥ —7F (MA-
19 Fox 19 v 10D ; EDIROL) 75 ¥ E 70dB (A) OB &M &
20 7= 20 Ty

L7z ZBHBMHETEINRBEFTAE 25
60dB (A) TE/R L7 (Fig.4)o
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(3) BAPB XU BANIZOWTHTAMEM
DFEEEERRE B % - 72, BA-PEB L U BA-ND
R 22— 2, WREDOMCL (B EEHES
DEFLNNV) E b L) ICHABEL, FEHIC
EREDS AHETELADEEBNT VA ED
THELL, HEAFEGICBVWITE 1IBE,
55 MERCTHEMTE L WVIEAICIE., AR
ERIGHRIEE U, MEEIEAMTEMOBEEE )
HRETHo e REICOVTHEIEAREMED
EEREAT o7, FLMEAWEAHCERTE
WRETHDERITND 2 VIZEBNICEEOD 5
BIZDOWTIE, MERATREDERL 72, &
R LTHEFEHEHENOSMEIZL0L L 2
277,

(4) BAPBXUBA-NZFNZFNIZOWT, &
HIZEHSELRPLR8E2 L, a5 s %
CrhBmEE, BEHNSR2 EICOWTHEELL
776

m # 2
MEAMEME COREETHFTEETH o 7ot

REFI, EFENE 2%, BEERE 74, F
EEEPTEERELE 4Z0OF 138 Th o720 F
B RATMEG CORERTITETH - 72
MNREL, BEREELL, "EEQHEER
HE6ZDETI0EZETH o7, EELDEEL H
TCTEhhol-MEHd, hEEGPEERNE
BIZTHo77,

Fig. 5 B L U Fig. 6 ICEBRFER T RT, L&
WM T, BA-PIZBIT B IEEZEDFEH S
72.3% (SD: 26.9% ). BA-NIZB T2 FERNDFE
¥j7763.5% (SD: 30.5%) £ 7 V), BA-PDIFZ&E
PBA-NDIEEFRIZHNIOBBRES VEER L 2
o7 T, MEBEEDOLEFTIIBAPIZEBITS
IEERDOFEEH62.5% (SD: 25.0%) . BA-NIZH
5 IEEEDOFIYH61.0% (SD: 27.5%) & 72 1) |
FEIRELVERE o7z, ELHEH L 714,
HILDH 5 t BE T EMEMLIZBITA2BAP
DF¥) & BA-N DY, MEFEAWEEICBIT
5HBA-P DY L BA-NDFHIZOWTEFNRENR
BIholiER, HEEWERICBIT ABA-POTE
YJEBANDOFEEH OB D ¢ llZ4.01 (1 %kit)
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L), BEENAREOONL, —F., MBI
EREEICBITABA-PEBA-NDORE O t HIF0.45
ERY, BEEPAED LN o7,

Table 2 \ZxF 5 F OERE, MR, FHEE LA
V., EZZICHETARES, ERHEEROHEN
DEFEIZOWTOEENRZ/R Y. BA-P, BA-
NIZDOWTOBEEHSRIZ, BA-P, BANNZH &
W7 EOFBEBRRTHWZZE, ML D
FL&EWw) LI LREADLVIEFICED, 25

TIEERE L7z, e, BENERB T +1,
LBEMERY — 1, L5 T 0wEHAZ 0L
L7 FOFER, BA-PIZDOWTIX 6 405 EM.
1 ZHBEWEBRTH o720 BANIZDWTIiE
AZHEEW., bEZPBEENRIETH - 72
(Table 2 ),

N. £ &

Fig. 5 £ 0, MEAEWRICBWT, BEHE
BETEELLLDGEE, BRMRIRFALDLNIZE
wi%o%bﬁﬁﬁwﬁ%i\%tﬁ%kib\
HARRICOWTIZHETE ed o/, T
SEEHEEHEMEOERIT, 46dBHLEE R
B0 PSRPEICIY, BEAPRICIONT
BHEREDENLE L ALOLNT, TOT L
. RFRICBITEHREBORGEN., MEAM
TR, BEEREOR Y 25 MHd 2 =

TRANEI BV EE2RLTWAE—F, TS
EEED DLV, FEE&FEE EOEME
WIHEBEESLZ2WIZIEERTOIDE L o7,
Bronkhorst and Plomp (1989) . Bronkhorst and
Plomp (1990) b W Mk Z= B L O H & &
ERERE LR ZHEL TV EH, HEHEO
HAENFEDET L XIVIEE5dBLLTFTH - 72,
o DRI, MEBOMEELFHATE S0
B BEEOHIEZICRONS Z E2RR LT
w5,

LI AT, HEAENMEICE W TS SRS
Lol RETIE, HEFAMTERZBZ
ol ZDHER, BEBIUVHEEEHTEE
HIEE BN THERPTRELZENFEL
(Fig. 6 )0 COMBEIFAMIFIIBNTIZ, 24

BV TIFREDORBREIZENIRTA LD LN
Tirol. DEDZ &6 EAsRIIMHEEMA
RIZBWTAEDOENE E VR LI,

FEREZOILE (Table2 ) TE, BENME DN
R VBLEHETAADVRIEE) THRVA
bH., ES52EFEFKREVIDE Lo, BN
FIZoWTEL ALNIHIZGE LTk, [HHK
CEZ25]. [3o&WEIx2] FThHo7
LaLad s, BENMEZHONEZE S LR vE
BHLIHFEEL, EDLX ) B NTENRISEE
LROMPIZOWTIIAHETH o7, Fig. 5B

 ENEPENMELD H15%MEL TV
%%iS%GwJJJQMJ&T%éﬁ\%®
35 34 (Sub. 2, 16, 18) IZHEIRIIBVTD

HEMEEEE LTz, LA L Sub. 100X 91
ENAEICOWTHENTME L TWE2ELD
D, BN ESETHRINOHREMBEANR
EFPLTLI L TWA LIRS T, IS
B EHEE CHEEMNE EOFA L PWNT
Ld—HT2blITRAVIE2ERTS L0
Thol,

KHFFEIZBWT, HEEMRICENMR R A
tOLNZEIConTIE, FTENOESETE
MEFHEIC L 5 SN omE EAEBE LTERZS
Nt, 2O ki, Bl L«t%ﬁﬂ&ﬁ%ﬁ
PHATYUKRDZETODH A, TbLEESN
BEEENPEAEFDIZIZI0° B AAICH V)
1000Hz ML E O BB B W THF1210~20dB
BEOX Yy TOFETH I &5 (Fig. 3).
BHOMEIENREE R LI E VR 5, T2,
CDX) REHE, FEAFMICL AT bV

DEVWEEABT I EIZR), AR T IVF
22—t LTCHEFREMIIHFES L TwE, L7za8
> T, RFRICBTB2EMHFEICIE, AT b
INFa—IlLsHFREMOMENFEIN, €
NefIHT A EICLY, BRITEECLEH S
TFNWIN—=TF 4 —EIPEAFTELIDLEEZD
7z (Cherry, 1953; Cherry & Bowles, 1960; J&
B - B2H - F¥, 1996)

EZATHEREMIIBITAANRZ FI VT2
— D EFEM DT Musicant and Butler (1984)
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BB EX- 58 & -17h HE

. AYE-—NVFICEoTEMPESEES B
v, BADEIERFMOFEEMIET > T
WBHBZEERL, FIC4kHZ UL OBV E KK
BAREETHLILER LT, 720 TOX
NZ M VFa—2fHTAHIEICEY, £TF
HHDFFREMNSHLBRETETH S L
(Hofman & Van Opstal, 2003) . FAMZ 2 ® &<
7 bNINFa—%FBET S ECEELR BRI
%% L T4, Hammershgi and Mgller (1996)
E. R2EDOBRADEFONAFEOICIO—T<
1728, ARBIEHELHIE LR, 6
kHz~ 8 kHz|Z10dB~20dBD ¥ — 27 %4/ LT\
B LN LTz R THWI NS /=S5
B IEEE O I B M 1 4 kH~ 10kHz (2 i
FIEDILVEEEE AT 2 12X 0, Pk
TERARZ P INF2—%FHATELLDE
EZ b7z,

AR M I NVF2—OFBIZFEEICBIT S
BREMFFETD EHEEN TS, Doucet,
Guillemot, Lassonde, Gagné, Leclerc, and Lepore
(2005) iF, EEOHZEHEICB VT, FEEIC &
5 EBREMDEEIEIEE LD OENTWSE S
LR, SNOFEMCELBEANRY S L F
2 —DFEHIZTEIAIDELTWADS, Van
Wanrooij and Van Opstal (2004) . /MK - R B - B
H (2004) t. T - [ B ) 2 %0 1 B Pl i JE 22 % )
MY AZEDTELZVWHHEEEEOTFEEMI
BWC, BMICEDARY b VF2—DEE
HERL TS,

UERRTELLIICARZ P IV F2—D
BEEMREIMRAZBEEP ORISR TETN S
P, FHHESEOEHICBVWTHMfFERELTETY
% o D'Angelo, Bolia, Mishler, and Morris (2001)
& BEEBEICBCHERMEEZERN L -E
BReiT\ v, HEHBAMERSAEMCL B AR N
TINVFa—%2FHTEAETENTHALZ L%
ALTWE, BEAPHFETHZ LT, JVEFH
IIEWART IV F 2 —EHL, BREE
BOUABREINE, ZOZ LEPFERFRICBIT A%
REOEREANRIBWIHEELREE Lo T
WED0H L,

SREE~TEE&TEERBEE SO TH
BHROERAEZRAAD L &1L, ZLOFN [ES
) BIV], [F0EMA] ZE0EHEE L,
WRPLHER L CWHREZE 2T L vwbh
5o CNECTOMIERIISESFLERT 2 =
CIWZEERMTH B L9 Iciket RS, 8
HFHE) SNTVWBEORE LAz WA, BA4D
FRECI 2HEBERESEL &GO/, T VER
ZEBTHRTLIZLEDIND L OERKRERE~

FESTEEREE L -TCEELETH S
CEERBETLELDTH -7,

&2 A TERMETHN N, ) —F LT
MEEF O B WAL, 1I0kHz BE T TOBWE
FEHRECTHIETEE3DTHo7-25, ZTOFHNW
BB RPFIHCTEBWERE L LCiE, Mz
BEOHMEICBNT8kHzE TIHATE 2 E TR
THT% 5%, 1k, N4/ — 5 L EEHEIE
WEBIEPAFTXEWNREICOVWTFDLE
HLRVRLEHENZOWT DML BT % T 5
VERHBEEZ B,

wEIC. SRIOEBROMST T Cld, BEHE
BIZBWTIIRERITOTRETH o 7255,
& i B C Ul AR R AT SR T BE 2 0 42
EBEVRLNEVIRERE o, WEEZDOH I
[ETHERN 2] ER2E, AFICE
L% BRY At 2 BEHTIUSRE DS 5
BETRELLIEND -0, BF5L
EEEEIE BT, REBEEROMES 1
IEERRICINZ, My ST UV AT AL EDRK
AERLBEOMEE N E XL VS ICES LT
WAOTRRMD D B, SHEREE Y SR HRE
RICFRRET 2 LEMEITRE SN LRERE 2577,

T &

REFgEIE, BRREH Y vy 8UERT L DESE
BUIRBICLI OB b2 DTH B, N4
I VEFBIERTRE LY <V EERR
MR OB EFH Kicik, R Lok s 2R
a2 E, FHSEHEAREKROE —5F
RICEEReTHHzwirPEE L, 22
EHHELETE S,

NI | -El ectronic Library Service



Associ ation of Disability Sciences, Japan

EEEEE B BN, ) — T VEFEEOMR

X ®

1) Bronkhorst, A.W. & Plomp, R. (1988) The effect
of head-induced interaural time and level differences
on speech intelligibility in noise. The Journal of the
acoustical Society of America. 83 (4), 1508-1516.

2) Bronkhorst, A.W. & Plomp,R. (1989) Binaural
speech intelligibility in noise for hearing-impaired
listeners. The Journal of the acoustical Society of
America. 86(4), 1374-1383.

3) Bronkhorst, A.W. & Plomp,R. (1990) A clinical
test for the assessment of binaural speech perception
in noise. Audiology. 29(5), 275-285.

4) Bronkhorst, A.W. & Plomp, R. (1992) Effect of
multiple speech like maskers on binaural speech
recognition in normal and impaired hearing. The
Journal of the acoustical Society of America. 92
(6), 3132-3139.

5) Carhart, R., Tillman,T.W., & Greetis, E. S. (1969a)
Release from multiple maskers : Effects of interaural
time disparities. The Journal of the acoustical
Society of America. 45(2), 411-418.

6) Carhart, R., Tillman,T.W., & Greetis, E. S. (1969b)
Perceptual masking in multiple sound back grounds,
The Journal of the acoustical Society of America. 45
(3),694-703.

7) Cherry, E. C. (1953) Some experiments on the
recognition of speech, with one and with two ears.
The Journal of the acoustical Society of America. 25
(5),975-979.

8) Cherry,E.C.& Bowles,J.A. (1960) Contribution to
a study of the "cocktail party problem". The Journal
of the acoustical Society of America. 32 (7), 884.

9) D'Angelo,W. R., Bolia, R. S., Mishler, P. J., &
Morris, L. J. (2001) Effects of CIC hearing aids on
auditory localization by listeners with normal

hearing. Journal of Speech, Language, and Hearing
Research. 44(6), 1209-1214.

10) Doucet, M. E., Guillemot, J. P., Lassonde, M.,
Gagné J. P., Leclerc,C., & Lepore, F. (2005) Blind
subjects process auditory spectral cues more
efficiently than sighted individuals. Experimental
Brain Research. 160(2) : 194-202.

11) Hammershgi, D. & Mgller, H. (1996) Sound
transmission to and within the human ear canal. The
Journal of the acoustical Society of America. 100
(1), 408-427.

12) RBER - BHERE - FHLAE (19%) $E
BEREOEGSEEICBIT AFEEERNICOVT W
HREHZICL 2 FEROBOBRE. mn¥=
FALESE 1 B8P, 47 143-147.

13) Hofman, P. M. & Van Opstal, A. J. (2003)
Binaural weighting of pinna cues in human sound
localization. Experimental Brain Research. 148
(4), 458-470.

14) AHET - KBEX - BREBAZK (2004) BEE
BEEZOFFREMICHTAIMAORE. LERE
EZ0FE, 28 123-132.

15) Musicant, A. D. & Butler, R. A. (1984) The
influence of pinnae-based spectral cues on sound
localization. The Journal of the acoustical Society of
America. 75(4), 1195-1200.

16) Pollack, 1. & Pickett, .M. (1958) Stereophonic
listening and speech intelligibility against voice
babble. The Journal of the acoustical Society of
America. 30(2), 131-133.

17) Van Wanrooij, M. M. & Van Opstal, A. J. (2004)
Contribution of head shadow and pinna cues to
chronic monaural sound localization. Journal of
Neuroscience. 24(17), 4163-4171.

——2007.9. 3 %#%, 2007.12.9 ZH—

NI | -El ectronic Library Service



Associ ation of Disability Sciences, Japan

J. J. Disa. Sci. 32, 47—58, 2008

Binaural Amplification for Aged Persons with Hearing Impairment:
Effects of Artificial Pinna

Tsuneo HARASHIMA™, Hirotaka YOSHIZAWA** and Makoto NAMEKATA**

“Cocktail party effect” has been well known for stereophonic listening. In this study, the
pinna effect was investigated by using binaural amplifier for aged persons with hearing
impairment. The directional frequency characteristics of the binaural amplifier showed
suppression effect on noise from back speaker in high frequency sound. 24 aged persons
participated in this examination. 20 two mola words were presented from front speaker at
70dB(A). White noise was presented from back speaker at 60 dB(A). These participants heard
these words through the binaural microphone and amplifier with and without artificial pinnae.
Persons with mild hearing impairment showed better performance in using binaural
amplification with pinnae than in using binaural amplification without pinnae. These results

suggested that the pinna effect was useful for aged person with mild hearing impairment.
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