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Temporal and spectral cues for speech recognition
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Abstract  The present study explores the temporal and spectral cues for speech recognition in an attempt
to provide information for improving the speech processing strategies in cochlear implant systems. A noise - excited
vocoder was used in a series of experiments to determine the relative contribution of temporal and spectral cues to
phoneme recognition and lexical tone recognition. Spectral information was controlled by varying the number of channels
and temporal information was controlled by varying the lowpass cutoff frequencies of the envelope extractors. Normal -
hearing adult subjects participated in the perceptual tests. The results demonstrated that both temporal and spectral cues
are important for phoneme recognition in quiet and in noise. The plateau performance for consonant and vowel recognition
in quiet was reached when the number of channels was 8 and 12, respectively and the lowpass cutoff frequency was 16
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and 4 Hz, respectively. In noise conditions, vowel recognition benefited from increased spectral resolution. For Mandarin-
Chinese tone recognition, the lowpass cutoff frequency required for asymptotic performance was 256 Hz, much higher than
that required for English phoneme recognition. Tone recognition performance had not yet reached plateau when 12 chan-
nels, the highest in this study, were used. To study the relative importance of fine structure and temporal envelope in lexi-
cal tone recognition, a separate experiment using the auditory chimera technique was carried out. The perceptual results
demonstrated that tone recognition relies more on the fine structure as does melody perception rather than on the temporal

envelope as does English speech perception. Therefore, to improve speech recognition, especially in noise, efforts should

be concentrated on providing more effective channels in the cochlear implant systems. Lexical tone recognition could ben-
efit from fine structure information presented in the cochlear implant stimulations.
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