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Over the last few decades, many computer models have been developed for synthesizing the
human voice. The typical goal of any voice synthesizer is to produce high quality, natural
sounding speech using algorithms that are low complexity, have low storage requirements, and
can be implemented in real time. Features that are often important are the ability to perform
time-scale modification, pitch-scale modification, and vocal enhancements. Implementing these
features with high quality over a wide range of speakers can be challenging when large
modifications are performed.

The work discussed in this presentation is based on the Analysis-by-Synthesis sinusoidal model,
where speech is represented by windowed segments composed of sums of sinusoids, each with a
prescribed amplitude, frequency, and phase. The talk will include an overview of the model,
application of the model to time-scale and pitch-scale speech modification, and application to
singing voice enhancement. The incorporation of a new adaptive analysis windowing method
will be presented and the benefits of that model will be illustrated through several audio
examples.
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