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Prosody Perception based upon Amplitude Envelope Information
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Abstract: Recent works on perception of noise-vocoded speech sound (NVSS) have revealed that amplitude envelope
information is very important for speech perception when spectral information is not sufficiently available. Basically,
the fundamental frequency information is not available and formant peaks cannot not be identified in NVSS. However,
we can even recognize intonation and distinguish male voice from female voice in NVSS without the fundamental
frequency. More, prosodic information can be perceived from NVSS without the fundamental frequency, such as
accent, Also, melody can be created from lyrics once lyrics are intelligible. In the present study, findings from fMRI
measurement are introduced to univasively show neural activities in the central nervous system. The present data
indicate that creating intelligibility for NVSS requires activities in various sites in the central nervous system which are
not ordinarily used for speech recognition. Applications of the present work include an innovative speech processor
and a training system for hearing impaired people.

Key words: noise-vocoded speech sounds, fundamental frequency, amplitude envelope, central plasticity, speech
processor
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speech sounds HASHI (chopsticks and bridge).
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Fig.5 Soundspectrograms of song
of“Tulips” before and after passing through
4-band noise speech processor. Top: original
sound. Middle: song replaced by 4-band noise.
Bottom: temporal amplitude change in the
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Fig. 6 An example of male speech sound used in
Exp. 2 before (top) and after modifying spectral

envelope by mimicking female spectral envelope
(bottom).
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Fig.7 Areas showing significant activities under each
conditions. a: [B4-B1]on Sub.A. b: [B4-B1]on Sub.B. ¢: [S-N]
on Sub.C. d: [B1-N] on Sub.C. e: [B4-B1] on Sub.C.

Activations are thresholded at p<0.05 (corrected) and
excluded the cluster that its size is less than 100.
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