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Cross Power Spectrum and Cross Correlation
N Gaussian random variables

Definition

SXY (ω) =
∫ +∞

−∞

{
lim
T→∞

1
2T

∫ +T

−T
RXY (t, t+ τ)dt

}
e−jωτdτ
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Two truncated processes
N Gaussian random variables

Definition

XT (ω) =
∫ +T

−T
X (t)e−jωtdt

YT (ω) =
∫ +T

−T
Y (t1)e

−jωt1dt1

X ∗T (ω)YT (ω) =
∫ +T

−T
X (t)e+jωtdt

∫ +T

−T
Y (t1)e

−jωt1dt1
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Cross Power Density Spectrum
N Gaussian random variables

Definition

SXY (ω) = lim
T→∞

1
2T

E [X ∗T (ω)YT (ω)]

= lim
T→∞

1
2T

E

[∫ +T

−T
X (t)e+jωtdt

∫ +T

−T
Y (t1)e

−jωt1dt1

]

= lim
T→∞

1
2T

∫ +T

−T

∫ +T

−T
RXY (t, t1)e

−jω(t1−t)dtdt1
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Inverse Fourier Transform
N Gaussian random variables

Definition

1
2π

∫ +∞

−∞

SXY (ω)e+jωτdω

=
1
2π

∫ +∞

−∞

lim
T→∞

1
2T

∫ +T

−T

∫ +T

−T
RXY (t, t1)e

−jω(t1−t)dtdt1e
+jωτdω

= lim
T→∞

1
2T

∫ +T

−T

∫ +T

−T
RXY (t, t1)

1
2π

∫ +∞

−∞

e+jω(τ−t1+t)dωdt1dt

= lim
T→∞

1
2T

∫ +T

−T

∫ +T

−T
RXY (t, t1)δ (t1− τ− t)dt1dt
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Impulse Funciton Definition
N Gaussian random variables

Definition

1
2π

∫ +∞

−∞

SXY (ω)e+jωτdω

= lim
T→∞

1
2T

∫ +T

−T

∫ +T

−T
RXY (t, t1)δ (t1− τ− t)dt1dt

1
2π

∫ +∞

−∞

SXY (ω)e+jωτdω = lim
T→∞

1
2T

∫ +T

−T
RXY (t, t+ τ)dt
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