Correlation for discrete energy and power signals

Definitions, calculations, and applications

Herman Kamper



Cross-correlation of discrete energy signals
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Properties of cross-correlation of energy signals

Cross-correlation is like convolution, but without reflection:
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Cross-correlation symmetry:
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Autocorrelation of discrete energy signals
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Properties of autocorrelation of energy signals

Autocorrelation symmetry:

Autocorrelation and energy: /" T et

Autocorrelation in frequency domain:
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Correlation of energy signals using DF

Recall that r;y[i] = x[¢] * y[—i] when x[n] and y[n| are energy signals
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Cross-correlation via DFT: “
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Bounds

Can proove that:
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and similarly that:
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Often scale by upper bounds:
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Convolution Cross-correlation Autocorrelation
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Cross-correlation example Teytiy,
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Correlation of power signals

Cross-correlation of power signals:
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Autocorrelation of power signals:
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Autocorrelation and power: r,.[0] = P,

Cross-correlation is like circular convolution, but without reflection:

Cross-correlation in frequency domain:

N -DFT {ry,|t]} = DFT {«z[¢]} DFT {y|—i]} = X |k] Y™ [K]

Autocorrelation in frequency domain:
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Bounds:




Estimating cross-correlation of power signals from windows

Cross-correlation of power signals:
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Where does K start?
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pried N 7 Detecting periodicity using correlation
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Amplitude

Plot of: y = cos((n*pi)/50) Autocorrelation of: y = cos((n*pi)/50)
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Amplitude

Y () = d‘-C’}"‘ w ]

Plot of: y = cos((n*pi)/50) + w[n]
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Autocorrelation of: y = cos((n*pi)/50) + w[n]
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