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57) ABSTRACT

Tonal audio signals can be modeled as a sum of sinusoids
with time-varying frequencies, amplitudes, and phases. An
efficient encoder and synthesizer of tonal audio signals is
disclosed. The encoder determines time-varying
frequencies, amplitudes, and, optionally, phases for a
restricted number of dominant sinusoid components of the
tonal audio signal to form a dominant sinusoid parameter
sequence. These components are removed from the tonal
audio signal to form a residual tonal signal. The residual
tonal signal is encoded using a residual tonal signal encoder
(RTSE). In one embodiment, the RTSE generates a vector
quantization codebook (VQC) and residual codebook
sequence (RCS). The VQC may contain time-domain
residual waveforms selected from the residual tonal signal,
synthetic time-domain residual waveforms with magnitude
spectra related to the residual tonal signal, magnitude spec-
trum encoding vectors, or a combination of time-domain
waveforms and magnitude spectrum encoding vectors. The
tonal audio signal synthesizer uses a sinusoidal oscillator
bank to synthesize a set of dominant sinusoid components
from the dominant sinusoid parameter sequence generated
during encoding. In one embodiment, a residual tonal signal
is synthesized using a VQC and RCS generated by the RTSE
during encoding. If the VQC includes time-domain
waveforms, an interpolating residual waveform oscillator
may be used to synthesize the residual tonal signal. The
synthesized dominant sinusoids and synthesized residual
tonal signal are summed to form the synthesized tonal audio
signal.

42 Claims, 26 Drawing Sheets
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