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A system provides for psychoacoustic frequency range extension. The system generates quadrature
components from an audio channel, and generates rotated spectral quadrature components by applying a
forward transformation that rotates a spectrum of the quadrature components from a standard basis to a
rotated basis. In the rotated basis, the system isolates components of the rotated spectral quadrature
components at target frequencies, and generates weighted phase-coherent harmonic spectral quadrature
components by applying a nonlinearity to the isolated components having a dependence on scale that is
subject to constraints. The circuitry generates a harmonic spectral component by applying an inverse
transformation that rotates a spectrum of the weighted phase-coherent harmonic spectral quadrature
components from the rotated basis to the standard basis. The circuitry combines the harmonic spectral
component with frequencies of the audio channel outside of the target frequencies to generate an output
channel, and provides the output channel to a speaker.
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A system provides for psychoacoustic frequency range extension.
The system generates quadrature components from an audio channel, and

generates rotated spectral quadrature components by applying a forward
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transformation that rotates a spectrum of the quadrature components from
a standard basis to a rotated basis. In the rotated basis, the system isolates
components of the rotated spectral quadrature components at target
frequencies, and generates weighted phase-coherent harmonic spectral
quadrature components by applying a nonlinearity to the isolated
components having a dependence on scale that is subject to constraints.
The circuitry generates a harmonic spectral component by applying an
inverse transformation that rotates a spectrum of the weighted phase-
coherent harmonic spectral quadrature components from the rotated basis
to the standard basis. The circuitry combines the harmonic spectral
component with frequencies of the audio channel outside of the target
frequencies to generate an output channel, and provides the output channel

to a speaker.
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