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Model of generating distortion products of harmonic complex tone
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Abstract: Because of the compression nonlinearity of human ears, distortion products (DPs) are generated after sounds
stimulate the cochlear. A model of generating DPs was established in this paper to further study on the impacts of DPs on
auditory pitch perception. The frequencies of DPs were lower than those of primary components of the harmonic complex
tone. The implementations of the model included calculating different powers of the harmonic complex tone, low- pass
filtering, searching the optimal weight by the simulated annealing genetic algorithm, weighting and summing the input signal.
The excitation patterns were applied to verify the accuracy of this model. Salient peaks in excitation patterns were observed,
and peak-to-valley differences were calculated, and corresponding frequencies of DPs were matched. Results showed that the
model generated correct DPs which enhanced the resolvability of the harmonic complex tones, and disturbed the pitch

perception of the unresolved harmonic complex tone. So DPs are needed to be masked by background noise to reduce the

impact of DPs on auditory pitch perception in the auditory pitch perception simulation.
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Fig.2 Excitation patterns of different stimuli

a: Stimulation a; b: Stimulation b; c¢: Stimulation ¢; d: Stimulation d
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