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INTRODUCTION EXPERIMENT 1 EXPERIMENT 2 BIASED CUE WEIGHTS

Bilateral cochlear implants (BiCls) do not provide binaural Understanding the effect of presentation level and Comparing the relative weighting of envelope ITD
hearing with fidelity. modulation rate on ITD sensitivity and ILD cues in modulated high-frequency tones * How to interpret bias weights: |
!‘D"Cl uselrsl ap:oeda.;f o use 20000 « This experiment explored the parameter space to create a stimulus ‘ ) ) L!Steners who percel\_/e_d tf:e Stlm,l,“us as .belng closer to a
nteraural level diiierences / Good for ILDs that provides sensitivity to ITDs in Experiment 2. METHODS bla_sed cue than the original “natural” cues will have a larger cue
(ILDs) more than interaural High Frequencies weight for that type of cue.
time differences (ITDs) for 1500-20000 Hz Bad for fine ( ) . : Rt : :
sound localization [1] X structure 1TDs METHODS « Procedure: Awelght of zero |nd|cat_es that the imposed bias ha_td no effe_ct.
' / Good for high - 0 0 0 * |If subject has equal weight for ITDs and ILDs, their cue weights
Several factors may be frequency 1. Participants responded to A
olaying roles: envelope ITDs e Procedure: _ 00 @ 2k “natural” ITD and ILD pairs. 2; gj.g ;.i would fall on the dotted line in Fig. 9.
« Cochlear implants 00 » Ten participants were presented 52’40 ——1 2. Participants  responded to a 0.1 113.3 3.2  Observations. 1
stimulate ~ with ~ high Low Frequencies with plocks of all Cond|t|0n§ and 52 | M»‘M M reduced setlc_)f natural” pairs with 122 150.9 43 . Four participants had larger
stimulation rates, where lateralized each ITD cue 20 times. < _[[{§ s an additional imposed ITD or ILD. 163 2005 5.7 ILD than ITD cue weights and
ITDs are not perceived. /W\ Good for fine 0 2000 4000 6000 8000 21.8 264.9 7.5 . 9 =
Clinical processors only 20 structure ITDs _ _ Frequency (H2) _ y 29.2 346.5 97 one participant had near gos|
orovide envelope cues  Frequency (2 « Stimuli: o e « Stimuli: | o 301 4455 124 equal cue weights. 2
and not temporal fine Figure 1. Frequency dependence of interaural ) Eight conditions: § 1. 1TD and ILD pairs Iogarlthmlcally 22:3 293-0 1.1 All cue Weights fell within the - 04
structure. cues in normal hearing listeners. « Sound levels: 40, 65 dB-SPL. % Spa(_:?d fI’Om 0 _'[O +70°. U0 S5 i range of 0.4 to 0.6. B
A previous study found that NH listeners use both envelope ILDs * Envelope modulation rates: 32, < 2. Addltlona}l biasing values: Table 1. “Natural” ITD and ILD pairs The results are potentially
: 64, 128, 256 Hz. 0 2000 4000 6000 8000  |ITDs: £300,+600 us. computed from an 8-cm radius : : :
and envelope ITDs to lateralize sounds [2]. Nine ITD values: Froquency (H2) . ILDs: +10 +20 dB spherical head model [5]. consistent with prior work on | | |
By understandlng how NH listeners Wel.gh envelope. ITDs a.nd . 0’+50’-|_100.’-|_200’-|_400 Us. Figure 4. Examples of stimuli spectra.  Parameters determined in Exp. 1: envelope Cue_s [2] that while ' ITg4biastight
ILDs, we hope to be able to restore binaural hearing to BiCl | =T - - | 128 Hz, 65 dB-SPL. ILDs are dominant, envelope
users. .. Fi 9. ITD bi igh lotted he hori I
. v L / ITDs  may have  similar | J3'0 5 o iac weights plotted on the vertcal axs
ANA LYSIS p N Weights for this task. for each participant. Dashed line has a slope of unity.
PU RPOSE « Lateralization data were converted to a d’ statistic to estimate just ANALYSIS
TO InveStIgate hOW nOrma| hearlng |IStenel’S We|ght nOtlceab.le (Z!Ifference (JND) threShOIdS fOF eaCh COﬂdItIOI‘\ US|ng the ° The data were ana'yzed fo”owing the methods in Macpherson and D I SCUSSION
binaural cues in the envelopes of high frequency method in Litovssky et al (2010) [3]. Middlebrooks (2002) to calculate the effect of changing an ITD or
. L. . . . ILD from the “natural” cue pair on lateralization response [6]. : :
modulated tones. How well can subjects discriminate left and right stimuli? g ponse [0} Both envelope ITDs and ILDs contributed to the spatial

« Unitless “cue weights” were derived in order to compare how each perception of a modulated high frequency tone in NH listeners.

* Effect .Of level: . subject weighed envelope ITDs and ILDs. Envelope ILDs were the more dominant cue for most
METHODS * Higher — presentation 3l - : - participants
level led to significantly 41 How much does adding an ITD or ILD shift the perceived : - _ _ _
. : better erformance d lateral location of a stimulus? Future studies will investigate whether BiCl users weigh ITDs
* Participants: P © | and ILDs similar to NH listeners. We hope to find that envelope

« NH listeners aged between 21 and 37 who passed an (Fig. 5, solid lines). -~ 408,322

ITDs will improve sound lateralization in BiCl users.
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