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Complex Random Processes
N Gaussian random variables

Z(t) = X(t)+jY (1)

E1z(0)] = E[X()]+JE[Y(t)]
Rzz(t,t+71)=E[Z(t)Z*(t+7)]
Czz(t,t+7)=E[Z(t)-E[Z(D)]J{E[Z(t+7)— E[Z(t+7)]]}
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Pseudo-correlation and covariance functions
N Gaussian random variables

Rzz(t,t+7) = E[Z(t)Z"(t+7)]
Caz(t,t47) = E[2(1) - E[Z(){EZ(t+7) ~ E[Z(e+- D)1}

Rzz(t,t+1) = E[Z(t)Z(t+7)]
Czz(t,t+17) = E[Z(t) — E[Z(D)||{E[Z(t+7) — E[Z(t+7)]]}
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Proper Random Processes
N Gaussian random variables

Definition

A complex random process Z(t) is said to be proper if the
pseudo-autocovariance function is identically zero.

If Z(t) is at least wide-sense stationary, the mean value becomes a
constant

Z=X+jY

the correlation and pseudo-correlation functions are independent of
absolute time

Rzz(t,t+1) = Rzz(7) Rzz(t,t+1) = Rzz(7)

Czz(t,t+71) = Czz(7) Czz(t,t+ 1) = Cz2(7)

Young W Lim Complex Random Processes



Cross / Pseudo-cross, -corelation / -covariance

N Gaussian random variables

Rz.z(t,t+7) = E [Z(t)Z (t+1)]

Czz(t. t+7) = E [{Z(t) - E[Z()]}H{Z(t +7) - E[Zi(t +7)]}]
Rzz(t,t+7) = E[Zi(t)Zi(t + 7)]

Czz(t,t+1) = E[{Zi(t) - E[Z(t)]}{Z(t + 1) — E[Z(t +7)]}]
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