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An Adaptive Feedback Canceller for Fully Implantable Hearing
Device Using Tympanic Membrane Installed Microphone

Tae Yun Kim', Myoung Nam Kim'", Jin-Ho Cho'™"

ABSTRACT

Many implantable hearing aids are being developed as alternatives to conventional hearing aids which
has inconveniences for use and social stigma that make hearing—impaired people avoid to wear it.
Particularly, the fully-implantable middle ear hearing devices (F-IMEHD) are being actively studied for
mixed or sensorineural hearing impaired people. In development of F-IMEHD, the most difficult problem
is improving the performance of implantable microphone. Recently, Cho et al. have studied the tympanic
membrane installed microphone which has better sensitivity and is easier to operate on patient than the
microphone implanted under the skin. But, it may cause howling problem due to the feedback signal
via oval window and ossicle chain from the transducer on round window in the middle ear cavity, therefore,
a feedback canceller is necessary. In this paper, we designed NLMS (normalized least mean square)
adaptive feedback canceller for F-IMEHD with tympanic membrane installed microphone and a transducer
implemented at round window, and computer simulation was performed to verify its operation. The
designed adaptive feedback canceller has a delay filter, a 64 point FIR fixed filter and a 8-tap adaptive
FIR filter. Computer simulation of the feedback path is modeled by using the data obtained through human
cadaver experiment.
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Fig. 1. (a) Ossicle dislocation type microphone in Envoy model and (b) Trans—tympanic microphone [8, 10, 11].
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Fig. 2. Schematic of F—IMEHD with trans—tympanic
microphone.
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Table 1. Human speech intelligibility to frequency range

[14]
Frequency | Speech Energy Speech
[Hz] (%) Intelligibility (%)
100~500 60 5
500~1,000 35 35
1,000~2,000 3 35
2,000~4,000 1 13
4,000~ 8,000 1 12
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