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Correlattion and Spactrum Seeksen
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Autocorrelation of a stationary process X(t)
R(z)=E{X(t+7)X(t)}

For real processes R(z)=R(-7)

Autocovariance of WSS process X(t)
C(r) = E{(X(t)-n)X(t+7)-n)}=R(z)-7’
7= E{X(t)}
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Cross-Coitralation
Cross-Correlation of jointly WSS processes
Ry (7)=E{X({t+7)Y(t)}=Ry(~7)
Cross-Covariance
Cyy (1) = Ry (1) =177 =Cy (- 7)
If Z(t) = aX(t) +bY(t) and X,Y are jointly WSS

Rz, (T) =a’Ryy (T)+ ab(va (f)"' Ryx (T))+ bRy (T)
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Propesties of Correlations Cerksen

Properties of Correlations

R(0)>0| |R(z)<R(0)

R(x) is positive aa'Rlz. =7.)>0
definite |ZZ - ’ ’f |

Properties of Cross-Correlation

Ry (£) < Ryy (0)Ryy (0)] §2Ryy (7)< Ry (0)+ Ryy (0)
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Power Spectrum WSS Process Is Defined As

‘S(a)): r:e—ith(T)df\

Fourier Inverse

R() == [ Te s (o)do
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Power Spactrum cese
Symmetry ﬂﬂl:B

|s(a))=j R(c)cosordz = 2] R(z)cos o

| =—f COSanda)——f ®)cos wrdw

Variance of X

|a; ~R0)= 2 [S(@)io =1 [ S

T
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Cross-Spactrum Cwken

Cross Spectrum of WSS Processes Is Defined As

Inversion
Formula

=0 )[R, 0= EX O ©)= L[5, (o)
IfXY
Orthogoi;el HDI:> IRXY (T) = OI ISXY (a)) = OI
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