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Parametric Statistical Spectral Modeling

Statistical Spectral Modeling [5] offers a method for transferring a sample library of musical instrument sounds into a data set for the use in expressive sound synthesis. Based on sinusoidal modeling
[2, 3], the recorded sounds are decomposed into temporal trajectories, describing the tonal and the
stochastic part of the signal. Subsequently the temporal axis is eliminated by calculating probability
distributions for the obtained trajectories. Frequency domain aspects of the stochastic processes are
captured by means of Markov chains. By means of inverse transform sampling [1], these statistical
models can be used to generate synthesis parameters for expressive performances in real time.
This thesis will advance the approach towards a fully parametric model of statistical distributions.
Instead of training on existing audio data, arbitrary distributions can be designed. The resulting data
sets will be described by basic mathematical functions which can be manipulated during synthesis,
in order to generate abstract, novel sounds. An existing framework [4], implementing a JACK client,
can be used as the basis for the further development. A user experience study will conclude the
development, giving insight on the applicability of the system and its parameters.

Requirements
• experience in spectral modeling
• profound knowledge in Python/Matlab and C++
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