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False Alarm
N Gaussian random variables

Definition

Pfa =
∫

∞

WT

f0(w)dw

Pd =
∫

∞

WT

f1(w)dw
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False Alarm Probability and Threshold (1)
N Gaussian random variables

Definition

fR(r) =
u(r)

σ2 re−r
2/2σ2

Wt = g(Rr )

RT = g−1(WT )
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False Alarm Probability and Threshold (2)
N Gaussian random variables

Definition

Pfa =
∫

∞

Wf

f0(w)dw =
∫

∞

RT

fR(r)dr

=
∫

∞

RT

r

σ2 e
−r2/2σ2

dr = e−R
2
f /2σ2

RT =

[
2σ

2 ln

(
1
Pfa

)]1/2
WT = g

([
2σ

2 ln

(
1
Pfa

)]1/2)
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Detection Probability (1)
N Gaussian random variables

Definition

Pd =
∫

∞

Wf

f1(w)dw =
∫

∞

RT

fR(r)dr

=
∫

∞[
2σ2 ln

(
1

Pfa

)]1/2 r

σ2 Io

(
r2A0

σ2

)
e−(r

2+A2
0)/2σ2

dr

= Q

√A2
0

σ2 ,

√
2 ln
(

1
Pfa

)
Q(α,β ) =

∫
∞

β

ξ I0(αξ )e−(ξ
2+α2)/2dξ

Young W Lim Radar



Detection Probability (2)
N Gaussian random variables

Definition

Pd = Q

√A2
0

σ2 ,

√
2 ln
(

1
Pfa

)
Q(α,β ) =

∫
∞

β

ξ I0(αξ )e−(ξ
2+α2)/2dξ

Pd ≈ F

[
A2
0

σ2 −

√
2 ln
(

1
Pfa

)]

F (x) =
1√
2π

∫
∞

−∞

e−ξ2/2dξ
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