                 Complex demodulation
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In compiex demodulation we first form the pair ot real-valued serics

Yi(1) = cos hot X(1)
Yas) = sin Aot X(1)
for t =0, %1, .. and then the pair of series

W) = X alt — wYi(u)
Walt) = X alt — w)Yaw)
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where {a()) is a low-pass filter. The series, Wi(1), Wat) — ® <1 < =,are
called the complex demodulates of the series X(1), — » < t < . Because
{a(1)} is a low-pass filter, they will typically be substantially smoother than
the series X(1), — » < < «. If we further form the series

Vi(1) = cos Mot Wi() -+ sin hot Wal(f)
V(1) = sin hot Wi(t) — cos ot WaAt) (2733

for — <t < =, then the following lemma shows that the series V(7) is
essentially a band-pass filtered version of the series X(), while the series
Va(f) is essentially a band-pass filtered version of the series X% (1).




