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INTRODUCTION

The physical presence of pinna attenuates high frequency sounds that originate
from the back and sides by an average of 5 dB from 2 kHz to 8 kHz. This attenua-
tion provides an important acoustic cue for normal hearing individuals to localize
sounds along the median plane. For sounds arriving from the sides the acoustic
paths from the sound source to the two ears are not identical. This results in inte-

METHODS

Hearing instrument

Each subject was fitted binaurally with Widex Clear440 m-CB BTE hearing aids us-
INg custom earmolds.

RESULTS

The averaged localization (target-accuracy) for all participants under the five test
conditions were 0.51 (Omni), 0.58 (IE), 0.68 (DP), 0.64 (IE+DP), 0.66 (Unaided)
(Figure 3). The localization performances (i.e., target accuracy at different loud-
speakers) between two listening conditions were compared with one-way ANOVA.
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raural time difference (ITD) or interaural level difference (ILD) cues betweeen the
two ears. Normal hearing listener may use these cues to aid localization for sounds
arriving from the sides.

The use of BTE hearing aids with omnidirectional microphone placed on top of the
pinna may eliminate the pinna localization cues. If aided localization is the primary
consideration in a hearing aid, we could correct for the absence of the pinna shad-
ow so that, despite using a BTE with an omnidirectional microphone, the wearer Hearing aid programs/test conditions:
will still have the “normal” localization cues. Digital pinna hearing aid feature was .. Digital-Pinna off, Inter-ear compression off (Omni)
developed to compensate for the difference in input measured between an un- Ii. Digital-Pinna on, Inter-ear compression off (Omni+DP)

Hearing aid features: 08 | —— : 3000,
15-channel wide dynamic range digital hearing aid. 32 kHz sampling rate of the ' ‘
A/D stage with 20-32 bit resolution. Frequency response from 100 Hz to 8350
Hz (ANSI, 2003). Slow-acting compression with attack time of up to 2 sec in
each of the 15 channels.
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pinna feature and the inter-ear coordinated compression.

SUBJECTS

Fifteen listeners aged 28 - 83 yr (mean = 71yr) with bilateral sensorineural hearing
l0SS (PTAright = 48.6 dB HL, PTA . =50.1dB HL) participated in the study. Symme-

try of the hearing loss between ears was on average within 15 dB at any frequency, Center of Mass (CoM) method (Edmondson-Jones et al. 2010) was used to report

with the exception of two listeners who had a threshold difference of 20-25 dB at the error characteristics of sound localization performance. The CoM analysis is 208 ise
a single frequency. On average, the participants had worn hearing aids for 9.2 yr '

represented visually with a unit circle centered at the origin in the Cartesian co-

Localization training was provided prior to localization evaluation. In-lab and
take-home training programs with adaptive difficulty were used. These training
programs incorporated feedback and learning opportunities. The stimuli used
during the training was different from the target stimulus used in the current
study.

The present study showed that the use of digital pinna feature, as implemented
on the hearing aid in the current study, improved front-back localization accuracy in

(SD=6.1yn. ordinate system in the Euclidean plane. Coordinates for a single error response the horizontal plane over a BTE hearing aid with and omnidirectional microphone.
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indicating how close the responses are from the perfect reponses, and xCoM is a
measure of lateral accuracy indicating the responses distance from the origin.

Figure 1. Average pure-tone audiometric thresholds for right (red) and left (blue) ears for participants
(N=15). Error bars show %1 SD.



