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e We have seen that optimal detection of a known target in additive white
Gaussian noise is provided by the matched filter.

e This corresponds to the following hypothesis testing problem:

versus

1— white Gaussian noise
—
s(t) + n(t)

|

signal

Hy: r(t)

e But two-way motion of one wavelength results in a phase shift of 27 radians
in the passband signal (the carrier).

e Soin general, we have a complex factor e?? applied to the received complex
baseband signal.

e Here, 0 is unknown, and is often modeled as a random variable uniformly
distributed on the interval [0, 27).
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e Thus the received signal becomes

r(t) = es(t) +n(t),

e The new hypothesis testing problem to be considered becomes

Hy: r(t) (t)

=N
0 complex white

) ¥~ Gaussian noise
= ¢s(t) + n(t),

siha

where 6 is unknown and usually modeled as uniformly distributed on
0, 27).

versus

Hl : T(t)

e Also, we assume that n(¢) is independent of 6.
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However, in the case where the phase # is unknown, the problem is intrinsically
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When we do not know the phase 6, we must consider both dimensions ( the real
and imaginary part of the matched-filter output.) There is i.i.d. noise in both
dimensions, and we get a contribution from both noise components.

The problem of detecting a known signal s(¢) with unknown phase ¢ (i.e., the
problem of detecting e?s(t) : is called the non coherent pulse detection problem.
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Coherent and Noncoherent Pulse Detection ROCs
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Coherent and Noncoherent Pulse Detection ROCs
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Detection Using Multiple Observations (Pulses
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o Here ag, s the amplitude of the meth pulse,

The amplitudes could be dmarg{e.g..21), real or comples.

o Assume we receive the signad in the presence of zero-twean stationary noise
having PSD S, (/)

o We want 1o design the matched filler to maximze the output SNR al
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We know that in this situation, if
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