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Introduction

e|ndivduall wit residuahhearing restriced o bw
frequencies are candidats for e Rctric-acoustic
stim u ktion (EAS).

<\\Vhen bw-frequency acoustic inform ation Is added 1O
etterreallorsimuled hignh-frequency e Rctric

stim u ktion, speech recognition ofen Im pro\es

dram atical¥.

<This may refikctte aval Bbi Ity of fundam enta i
frequency (f0) inform ation In © e acoustic region.

» The purpose of this experiment was to determine the

contributions of 10, as well as amplitude envelope cues,
to speech intelligibility in simulated EAS.

GeneralHamework ¢ Rationahk

elnsimubtd EAS,we rephced te bw-pass speech
w it atne havng a frequency equalito t atofte
targettallers mean fundam enta l(184 H z).

=By app ¥ing © te tone te dynamiccnanges in 10, e
am p Mude en\e bpe ofte bw-pass speecn,orbot,we
were ab B © assess te re htive contributions ofeach
cue © Int Mgibi Iy.

«|fEAS benefitcan be demonstrakd wit a bw -
frequency tone carrying 10 (and/Ar te am p Hude

en\e bpe), 1tis possib B tatim paired IBS€ners w It
especialy e lvakd bw-frequency treshols cou M
benefitm ore from te tonallcue tan from speech 1ke F
because 1tm ay be easiertom ake e entire narrow band
cue more audib B tan te broader band speech.
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Fig. 1. Spectrograms of the vocoder plus low-pass speech condition (V/500, top left panel) and vocoder plus
tone modulated in both frequency and amplitude (V/Tf0-env; top right panel) conditions. The bottom set of

panels represents detailed views of the respective low-frequency cues alone.

<25 indiMduall w it nom abh earing participatd.

<Prior o €sting, te dynamicchanges in te femal
targettallers O were extrackd using tie YIN
aBoritm 1, \oicing onse thfise tinform ation was allo
extractd.

ot Rctric Beningwas sim u lked using a4-channe |
vocoder tatem p byed sinusoidallcarriers. The
contiguous bands were equa ¥ spaced abng a bg scal
between 750 and 5500 H z.

=/ back grounds were used: adiferentfem alk aller, a
mall aller,4-taller babb B, and speech-sh aped noise.

<Each back ground was com bined w1t te targetata
signaltb-noise ratio of+ 10 dB, and was presentd onl
In B e \vocoder region.

eThestmulls iInte bw-frequency regionwas eltier
bw -pass speech (500-H z cutoff) or a 184-H z carrier
one. \oicingwas alvays app led o te tone.

«The tone was unm odu e d (exceptfor wicing)and
presentd atte targettallers mean 0 (10m ), or
modu lhedeiterin frequency wit te extraced 10
(f0), iIn am p Hude wit te am p Hude en\e bpe ofte
500-H z bw-pass speech (TOm -enwv), or bot In
frequency and am p Hude (10-enw).
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Met ods (continued)

<The bw-frequency cues were presentd abne as we B

=HQ. 1 depick spectrogram s oft e 4-cnanne Iocoder
com bined wit te 500-H z bw-pass speech (p- Bt
pane Bor te tone track ing 1O (op-righ tpane B. The
botiom pane B show detar Bd Mews ofte bw-
frequency cues.

100

Fig. 2. Mean percent correct scores. Each
e | plot represents a different background,

| which was present in the vocoder region
only. Processing conditions are along the x-
| axis. The vocoder stimulation was
presented alone (V), or with different low-

1 frequency cues, which included low-pass
5305 | speech (V/500), tone with only voicing
applied (V/Tf0m), tone modulated in

~ 1 frequency (V/Tf0), tone modulated in

| amplitude (V/TfOm-env), and tone

9 modulated in both frequency and amplitude
20- o 1 (V/Tf0-env). Mean intelligibility of the low-
frequency cues by themselves is depicted by
| black boxes. Values to the right of the V/Tf0-
oF o o o 1 envdatapoints are percentage points of

| | | I ' ' ] .
- e o Vi VTfom—eny  V/To—env  iMprovement over vocoder alone in that
Processing Condition background

n=25

<The patermn ofresulls was sim I Bracross back grounds.

«The 10 and en\e bpe cues each promMded rough ¥ 20
percentage point ofim pronem entower vocoder abne.

<Com bining tie W o cues proMded an a\erage ofabout
30 percentage point ofim provem ent
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<A tone t attracks 0 can be com bined wit sim u ked
e Bctricstm u bhtion Innom alhearing Is€ners © yei K
substantialbenefitin int Mgibi Iy.

«The am p Mude en\e bpe promMdes additionallbenefit

e|ndiduall wit severe ¥ restricked residualh earing
(who are notcurrentEAS candidaks)m ay stand ©
benefitfrom EAS.
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