7.2.3 Response of a Narrowband Filter to Noise

If the representation of noise as @ superposition of spectral um‘npmwnlﬂ IS @ reasonable One, ype
should expect that when noise is passed through a narrowband |l|lL“l‘ the output of the filter shou)g
look rather like a sinusoid. We find that such is indeed the case, for we hind that the output of ,
narrowband filter with noise input has the appearance shown in Fig. 7.4, The output waveforp looks |
like a sinusoid except that, as expected, the amplitude varies randomly. The speciral range of 1, |
emvelope of the filter output encompasses the spectral range from -8/2 to Hrf?.. where B is the filge,
bandwidth. The average frequency of the waveform is the center frequency / of the filter. If  « f.
the envelope changes very “slowly” and makes an appreciable change only over many cycles. Ths
while the spacings of the zero crossings of the waveform are not precisely constant, the change from
cycle to cycle is small and when averaged over many cycles is quite constant at the value 12
Finally, we may note that as B becomes progressively smaller, so also does the average amplitude,
and the waveform becomes more and more sinusoidal.
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Fig. 7.4 Respanse of 3 narrow and filter to noise.

7°2. Effect of a Filter on PSD of Noise - - :
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gince [H(k AF)| 15 a deterministic function, [1H (k Af ),

Hik A j,f. Hence, comparing Eq. (7.30) with Eq.((7.15
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Finally, then, from Eqgs (7.31) and (7.32), using also Eq. (7.20), we have Qh:h:hc_j}gﬂ.:; spectral
fsiies at input and output, G (k AF) and G, (k A/ ) re elaed By

G, (k Af) = \H(k Af)[* G, (k Af) = (7.33)

In the limit as A/ — 0 and k Af is replaced by a continuous variable /, Eq. (7.33) becomes

s tepl ., :
[G.._lf} = [HEGS) (7.34)
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Note the similarity between this result and Eq. (1.81), which appliesto a deterministiu_ waveform,
We got this relation by convolution for a transmission of a random process through a linear system
in Sec. 6.5.6.




