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Abstract:

From radar to medical imaging, and from speech processing to communications and system identi-
fication, many technological advances rely on new efficient ways to estimate a power frequency dis-
tribution from recorded signals. Robustness and accuracy are of at most importance, yet there is no
universal agreement on how these are to be quantified. The focus of the talk is on intrinsic notions of
distance between power spectral distributions.

We will discuss alternatives and present natural notions of distance motivated by problem in predic-
tion and smoothing of time-series. More specifically, a power spectral distribution allows constructing
an optimal predictor for a corresponding time-series. If the actual power spectral distribution of the
time-series differs from the one used in designing the predictor, a degradation of the prediction-error
variance is to be expected. This degradation of predictive performance allows us to quantify distances
and induces a Riemannian metric. This metric defines a natural geometry for power spectral densities.
Interestingly, geodesics and geodesic distances can be readily computed in ““closed form”. A similar
rationale has long ago been followed in Information Theory, where the Fisher information metric has
been used to define the appropriate Information Geometry in the works of Rao, Amari, and others.
Analogies, comparison, and applications will be discussed.
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