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We performed the experimental and computational studies on the auditory system which
provides the basis of speech perception. 1) Perception of size and shape from speech
sounds: We found the size JNDs are almost the same for voiced and whispered speech and
sufficiently small even for short sounds. 2) Auditory filter characteristics and
perception by hearing impaired and normal hearing: We proposed a new method to measure
auditory filter selectivity and compression simultaneously. We developed a signal
processing technique to simulate hearing impairment within a unified gammachirp framework.
3) Functional MRI (fMRI) experiments: We studied the location of size processing in the
auditory cortex. 4) Modeling of speech perception and signal processing: We demonstrated
the gammachirp filterbank outperforms conventional mel-frequency filterbanks in the task
of vocal tract length estimation. We also improved the STRAIGHT system for speech
experiments.
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