CLASSICAL SPECTRUM ESTIMATION

CORRELATION FUNCTION ESTIMATES
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THE PERIODOGRAM

If L = Ns—1 then 5:(e’%) becomes:
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where X (e/) = > z[n]e ™"  (see Prob. 10.1).
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T his defines the periodogram spectral estimate:
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MEAN OF THE PERIODOGRAM
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o P.(e/¥) is biased but asymptotically unbiased.
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SPECTRAL ESTIMATE USING UNBIASED
CORRELATION ESTIMATE
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COVARIANCE OF THE PERIODOGRAM
COMPLEX WHITE GAUSSIAN PROCESS (power ¢2)

Var{Pw(eﬂw)} =ol

Cov[Pu(e®), Pu(er2)| = o (Sniisler=ez) 2 )2
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GENERAL GAUSSIAN PROCESS (complex)
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BEHAVIOR OF PERIODOGRAM WITH
INCREASING LENGTH OF DATA
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PROCEDURES TO REDUCE VARIANCE

e Bartlett: average periodograms

e Blackman-Tukey: windowing/smoothing

e \Welch: combined windowing and averaging
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BARTLETT METHOD

xxxxxxxx




REDUCING VARIANCE BY AVERAGING

ONE 16-POINT SEGMENT 32 16-POINT SEGMENTS
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BLACKMAN-TUKEY METHOD
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Reduced by the factor (approximately):
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WELCH METHOD

1. Divide data into K segments of length V.

_ 1 N :
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MEAN AND VARIANCE (WELCH METHOD)
MEAN
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For non-overlapping segments:
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USE OF FFT FOR SPECTRAL ANALYSIS
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