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Cochlear implants are widely used to compensate for the hearing loss, but the devices require surgery to insert the electrodes into

the cochlea. Stimulating the auditory nerves with an infrared laser may produce hearing without the surgery. The purpose of this study

was to establish the speech encoding scheme for an auditory prosthesis with an infrared laser, and evaluate its efficacy for age-related

hearing loss (AHL). We synthesized Click-modulated sound (CMS) as simulation sounds for the laser auditory prosthesis, and age-

related hearing loss simulation sounds (AHLsim). Six native Japanese speakers with normal hearing participated in the experiment,

and AHLsim, CMS, or AHLsim and CMS simultaneously (AHLsim+CMS) were presented. They reported their perceptions of each

stimulus. As a result, the correct answer rate of AHLsim+CMS was significantly higher than that of AHLsim, especially for consonants

in the high frequency area (i.e. K, S, H). Our data suggest that irradiating the high-frequency region with an infrared laser may support

speech recognition of elderly people.
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Fig. 1. Frequency property of low-pass filter for Age-related
hearing loss simulated sound'?.
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Fig. 2. Encoding process of the AHLsim hearing loss model sound+click modulated speech sound (AHLsim+CMS).

Schematic diagram depicting the process of analyzing the speech signal and synthesizing the AHLsim+CMS.
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Table 1. Examples of the Japanese stimulus words. Forty-
eight Japanese words were randomly selected from a
familiarity-controlled database of four-mora words (FW07).

Word Mora Meaning(English)
HTH (F>42) [ol[shil[ta]lji] Soy sorce
BE& (2IH%) [mi][mil[gallne] Metal Earring
B% (e¥Hh7) [hil[zal[ka][bul Kneecap
B (kanx) [hil[ko][balle] Basal shoots
= (Z2hF/) [tal[ka]l[do][no] High building
3. EE#ER
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Fig. 3. Intelligibility of CMS, AHLsim and original sound. Error bar represents standard error of the mean (n=6). (A) Correctly
perceived vowel rate. (B) Correctly perceived consonant rate. (** <0.01, *** <0.001)
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Fig. 4. Correctly perceived consonant response (M, G, D, B,
K, S, H) of CMS, AHLsim and original sound. Error bar
represents standard error of the mean. (n=06)
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Fig. 5. Correctly perceived consonant of CMS and AHLsim.

Error bar represents standard error of the mean (n=6).
AHLsim scores were compared with the AHLsim+CMS
using an one-sample t-test. (¥ <0.05)
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Fig. 6. Correlation between AHL hearing level and Correctly
perceived consonant rate of AHLsim. Each dot shows
individual accuracy and the line indicate regression line.
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