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Abstract

An improved cochlear implant speech strategy using
instantaneous frequency encoding based on Teager

energy operator

Choi, Sung Jin
Dept. of Biomedical Engineering
The Graduate School

Yonsei University

This study presents a improved speech processing strategy incorporating
instantaneous frequency (IF) encoding for the enhancement of frequency
representation performance of cochlear implants. In addition, this study
proposes the use of a Teager energy operator (TEO) for the IF extraction
from incoming sound. From time-frequency analysis using spectrograms, we
verified that the TEO-based method provides excellent frequency representation
performance and the superiority was also found when using Hilbert transform
(HT) for the IF extraction. Through acoustic simulation, the melody and
speech recognition performance of the proposed speech processing strategy was
compared with those of a conventional strategy using envelope information
only. Insignificant difference in recognition rate was observed between the
TEO-based and HT-based IF encodings, and both showed better performance
to the conventional strategy. However, the TEO-based strategy was

approximately 35% faster than the HT-based strategy.
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We verified that the use of quantized IF has similar performance to the use
of original continuous IF. From the acoustic simulation, we compared the
melody and speech recognition performance of quantized IF encoding with
those of normal IF encoding. As a result, we confirmed that the quantized IF
encoding, more than two level, does not decrease the recognition rate of the

proposed speech processor.

Key words : Cochlear implant, fine structure, instantaneous frequency, the

quantization of instantaneous frequency, acoustic simulation
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