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Non-Linear Characteristics of

Band Noise Edge Listening
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Abstract

Band noise stimuli with steep spectral rise-up, whose high frequencies boundaries are beyond
human audible range, are generated by use of high Q-value digital filters. By use of such series
of band noises and sinusoidal stimuli pitch discern tests are performed.

Extremely strong hysteresis is observed in the listening of up-ward and down-ward frequency
recognition. In the band noise test, pitch discern is considerably more difficult than in the series
of sinusoidal stimuli. Most human high-frequency listening has much to do with consonants in
spoken language. Our results show new non-linear characteristics of human high-frequency
hearing that could tell difficulties in spoken language distinction which were unclear with those

conventional hearing tests using sinusoidal stimuli sound.
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Fig. 1 Frequency recognition in cochlea
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Fig. 2 Edge listening of band noises
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Fig. 4-a Conventional edge listening sample
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Fig. 4-b Our novel edge listening sample
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Fig. 5 Boundary frequencies of edge listening band-noise-stimuli
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Fig. 6 Spectrum of minor-second-width band-noise from 2500 Hz to 2656 Hz
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Fig. 7 Less Hysteresis with Sinusoidal Semitone Stimuli series
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Fig. 8 Much Hysteresis with minor-second-width Band-noise Stimuli series
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Fig. 9 Less Hysteresw Wlth perfect fifth-width Band
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Left: Fig. 11 Schematic view of cochlea-hair cells-excitation after listening sinusoidal stimuli.

Right: Fig. 12 Schematic view of cochlea-hair cells-excitation after listening minor-second-width band-noise stimuli.
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