
S e s s i o n 2 4

= L . . . 2 4 . I



2 4 . 2
Re¥ . . i

a m = I , F m

-

Rec-all... 2 4 . 3

.



Recalle:
2 4 . 4

2 4 . 5

identical
l



T h i s looks j u s t l i k e t h e corresponding 2 4 . 6

single pulse problem w i t h a n e w m e a n a n d

v a r i a n c e .

T h u s i t fo l l ow s t h a t w e c a n w r i t e

d (Vo) =fzEZY2dz = e -
8042

:
p ( yo ) =§ze''#+2%81).IO/

z#o5)dz=QltTEsIs8o)
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Assuming t h a t t h e n o i s e i s stationary, 2 4 . 1 0

w e have t h a t f o r e a c h pulse

d - PEE' = a l s o )

p=P¥= B i o )
T h u s i t fo l l ows t h a t t h e overal l M-pulse
f a l s e a l a r m a n d d e t e c t i o n probabilities
a r e

PFA ( M ) = ¥ (Mm) dm 1 , - d )
M - m

m = h

PD ( M ) = ¥1 (Mm) pm Ii-p)"-m

So in binary integration, we have two thresholds to select:

1. The single pulse detection threshold �0.

2. The “hit” number threshold h.

There are often several (�0, h) pairs that will yield a particular false alarm
PF (M).

We will want to select the combination (�0, k) that gives the largest PD(M).
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2 4 . 1 2Aspecialcase: h - I ⇒ Rum Analysis
Cumulativetrob. o f Detection

I f w e only need o n e success , w e h a v e

Pfa ( M ) = I - ( I - d )
M

= I - (I-Ino))M

PD ( M ) = I - ( I - B )
M

= l - f l -pho))"

I f I L L ' t (and deep ) ,
t h e n

PFA ( M ) T M a = M d t >o)

P D ( M ) = I - ( I -B )
M

= I - (i-poo))M

I f d C C I a n d 0 . 2 5 < B C 0 . 5 , y o u c a n

g e t very reasonab le r e s u l t s .
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where Rm = 17mL ,
m - o , . . . ,

M
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2 4 . 2 0

~

2 4 . 2 1Alternatively, f o r × > > I , w e have

I o W E y§¥ ,
C x >s t )

a n d t h u s

enftolRmoA)) _~ln[exp[REI]]-Zen (2×2=1)

e Rmo
Af⇒

ecet-E.ru#-MzAz=FzII.Rm-1¥
m = I

⇒ Firm 'I'
µ .
AITEII = : u .



T h u s i n t h e strong signal c a s e , 2 4 . 2 2

w e h a v e a th resho ld t e s t o f t h e f o r m

0/121=[1,
4112-13]

0 , u l E ) E l l o
(w
he
re

u I E ) = ¥1, Rm
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