3.3 Matched Filtering
A Simplified M odel
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p(t) : pulse shape

- Considering asingle pulse
v(t) = p(t) + n(t)
bit error rate depends on (% )*or (%2 ),
or signal-to-noise ratio at pulse peak
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A Simplified M odel

- Considering a specially designed filter h(t),
H(w)
V(1) = p'(1) + n'(Y) = p(t)*h(t) + n(t)*h(t)
adifferent pulse and a different noise
[p'(to)]?
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to' : time instant for peak of p'(t)
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- Matched Filtering

Finding an optimal filter h(t) or H(®) , such that
Ro’ = max given p(t) and n(t)
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Schwartz's inequality

/2 109%2 0)ekP < /700 If00 P
equality holds iff  fi(x) =k fy(x)

= MaXx




A Smplified M odel
- Matched Filter Solution
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- matching in frequency domain
M)
Sh(w)
- emphasizing those frequencies where signal
level isrelatively high with respect to noise

| H(o) | =

- for white noise
Sy() = % dlo
H(o) = P* (w) '
h(t) = p(to'— 1)

matching in time domain
p(t)+n(t) V(1)
>

h(t) ———

V'(t) =/ [ p(r) + n(x) ] h(t-t)dr
V(to') =/ [ p(x) + () ] p(r)dr

emphasi zing those time instants where signal
level isrelatively high with respect to noise

Ref : 4.2 of Haykin



