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Get Call Recordings

Sample of Bat Echolocation Calls
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Time-Frequency Representation

A Time-Frequency Representation - Spectrogram
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A model for Spectrogram Surfaces
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A model for Spectrogram Surfaces

“Functional Data Analysis is a branch of Statistics providing information about curves, surfaces,
or anything else varying over a continuum” - Wikipedia

Sty wi) = Gty wi) + € (t5, wi)

Spectrogram = Underlying Surface + Noise

Sty wi) = S (W (E5), wr) + €y (E5, W)

Spectrogram = Surface mapped from absolute to individual time scale + Noise

Si(t,w) = p(t,w) + 67Z;(t,w)

Sample surface = Group Mean Surface + Noise Process
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Given a set of Surfaces Yy, ..., Yy

Covariance Operator Estimator
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Cltt'w,0) = =T (Yi(t, ) — At )} (Yi(t, 0) — 4, o))

Require a Simplifying Assumption — Separable Covariance Operators
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Mean Spectrogram for Species 1 5 X 1oFrequency covariance function for Species 1
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Time expansion of an Actual Echolocation Call

Time expansion of an Approximation for the Mean
Echolocation Call 1

Time expansion of an Approximation for the Mean
Echolocation Call 2
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Given a set of Surfaces from G groups, {Yl-j: i=1,..,N;j=1,..,G}
find orthogonal basis functions which maximise the ratio of between group variation to within group variation
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