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Abstract & Biography 

Abstract. I present a novel way of extending rotary-component and polarization analysis to 

nonstationary random signals. If a complex signal is reconstructed from counterclockwise and 

clockwise rotating phasors at one particular frequency only, it traces out an ellipse in the complex 

plane. Rotary-component analysis characterizes this ellipse in terms of its shape and orientation. 

Polarization analysis looks at the coherence between counterclockwise and clockwise rotating 

phasors and whether there is a preferred rotation direction of the ellipse (counterclockwise or 

clockwise). In the nonstationary case, this ellipse is replaced with a time-dependent local ellipse 

that, at a given time instant, gives the best local approximation of the signal from a given 

frequency. This local ellipse is then analyzed in terms of its shape, orientation, and degree of 

polarization. A time-frequency coherence measures how well the local ellipse approximates the 

signal. 
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