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Introduction

«|m p Bntpatent who retain some residualbw -
frequency hearing (eiterinte imphntd orte
unim p Bntkd ear) ofen show dram atical¥ Im pro\ed
Int Mgibi Ity In a com peting back ground due © te
abl iy © com bine teire Bctricstimubtonwit te
bw -frequency acoustic stim u ktion (EAS).

«|n patient whohawe some bw-frequency hearing In
bot ears,howewer, presenvng residuabhearing in t e
Im p Bned ear (by Inserting ash orer e Rctrode array)

m ay notbe apriority, because tie benefit ofEASwWI N
be aval RO B © tem contrabteraly.

<Patient wit bw-frequency hearing inon ¥ one ear
m ay notbenefitfrom binaurallcues.

<Presermng residuabhearing in e im p bnkd earm ay
promMde inkrauraldiflerences oftime (I'TDs), a bw -
frequency binaurallcue t atcan significanth im prowe
Ine Mgibi Ity In te presence ofaspatia¥ separatd

m ask er.

» The purpose of this experiment was to examine the
effectiveness of the ITD cue in improving speech
intelligibility in a competing background, in simulated
EAS.

Metod 1

<25 indimduall w it nom abh earing participatd.

<A 4-channe Iocodersim u lked e Bctric stim u ktion,
and was presentd b te Bftear. The contiguous

vocoder bands were equall spaced abng a bg scak
between 750 and 5500 H z.

=] ow -pass (500-H z cutoff) targetspeech and
back ground were presentd © bot ears.
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Met od 1 (continued)

<The targettalerwas tmak, alvays atan I'TD ofO ys.

«The background was eiteradiflerentfem all taller, a
mall aller,orspeecn-shaped noise.

<An I'TD oferterO (spatalimage abng m id Ine)or
600 ps (Image o te righ®was Im posed on b e
back ground.

= Targe tand back ground were com bined ata-3 dB
SNR.

«Sym m etricallbw -frequency hearing bss w as
simubted by adusting te I lofte bw-pass speecr
eiter60,45,30,or15dB SL(re: quiett resho Bs of
200-m s 500-H z bw -pass noise).

Resulk 1

—5- Male, 0 pis . Fig. 1. Mean percent correct scores. Each

-©- Female, O ps n = .
SS Noise, 0 us plot color represents a different

50/l o Femaio. 800 us background. Unfilled symbols represent

SS Noise, 600 ps performance when no ITD was imposed on
the background; filled symbols represent
performance when an ITD of 600 us was
imposed on the background. The overall
level of the low-pass target and

background, in dB SL, is along the X axis.

dB SL

<There was It im provem entdue  ITD atl5 dB SL,
which 1s Bke ¥ due ©© tie oneralipoor int Hgibi Ity.

<\ hen awraged across back ground, Im pronem entdue
© I'TD was 11.6 percentage point at30 dB SL, 14.7 at
45 dB SL, and 16.5 at60 dB SL. The eflectofITD w as
statistuca ¥ significant, p<.001.

< rform ance as a function ofSL.appeared ©
asym ptot at45 dB SL
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Met od 2

<The same processing and stm ull (tm al target,
fem all back ground) from experimentl were used.

<Asym metricalbw -frequency bss was sim u bhtd by
fixing te BIwe lofte bw-pass speech Inelterte Bft
or righ tear at60 dB SL, and m anipu kting te I lin
e opposit ear o 50, 40, 30, or 20 dB SLL

Resuls 2

Fig. 2. Mean percent correct scores. The
blue plots represent performance when the

OoouusS n=
60 —o low-pass speech to the left ear (ipsilateral
— to the vocoder) was manipulated in SL, and
5ol the red plots represent performance when
/ the low-pass speech to the right ear

(contralateral to the vocoder) was
manipulated. Unfilled symbols represent
performance when no ITD was imposed on
301 the background; filled symbols represent
performance when an ITD of 600 us was
imposed on the background.
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«The eflect ofSL.and side were notsignificant

=The eflectofI'TD was significant, p<.001, and
averaged aboutl3 percentage point ofim provem ent
across SL.

«The eflectofI'TD was notinflienced by SL, p=.96.

D1ScussiIon

<int Mgibl Iy Im proned consisentl by 10-20
percentage points insim ulbtd EASdue © I'TD.

«This eflectw as obsened across diflierent
back grounds, as we Hlas forsevere ¥ asymmetricall
sim u kted bsses.

«|TD 1s aneflectine cue Insim ubtd EAS, so bng as
an adequatk SL.is achie\ed In at Bastone ear.





