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Sources of Noise

* Thermal Noise
* Shot Noise

e Additive Noise
e Multiplicative Noise (fading)

e Gaussian Noise




Noise: Frequency Domain Representation
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(a) A sample noise waveform. (b} A periodic waveform is generated by
repeating the interval in (a) from -7/2 to T/2.
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Noise : Power Spectrum
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Fig. 7.2 The power spectrum of the
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Noise Represetation
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Filtering Gaussian Noise
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Thus, at any time, with 1 = £, n,(f) = n,(fy), as given by Eq. (7.14), 1s a linear superposition of
independent gaussian random variables. Hence, as discussed in Sec. 2.4.2, n,(f) 1s a gaussian
random variable, and n,(f) 1s a gaussian random process.

H(f) = H(/)H,(f)
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Noise : Spectral Component

n(t) = a, cos 2mk Afi + b, sin 21, Aft
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Noise : Narrowband Filter Response
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Noise PSD : Effect of Filter
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Mixing Noise with Sinusoid
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Mixing Noise with Noise

n(nt) = %i'ﬁ_ ¢; cos [2xm(k + 1) Aft + 6, + 6]
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Since ¢, and ¢, are independent random variables,
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Linear Filtering of Noise
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A filter is placed before a demodulator to limit the noise
power input to the demodulator.



Noise and Low Pass Filter
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Noise and Band Pass Filter
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Fig. 7.8 A rectangular bandpass filter.



Noise and Differentiator

A differentiator follows  11(/) =j27tf

[f white noise with G, (f) = n/2

G, ()= HNP G, (f) = 4nef 22

If the differentiator 1s followed by a rectangular low-pass filter
| . .
having a bandwidth B,

noise power at the output of the low-pass filter
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Noise and Integrator-1
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Noise and Integrator-2
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Quadrature Components of Noise

It is sometimes more advantageous to represent Narrowband noise

centred around fras
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(a) Power spectrum of bandlimited noise.
(b) Power spectral density of n, and n_.
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