Chapter-3

3.5 Noise Equivalent Bandwidth (Revised 2/26/03)

Definition

E'T[E rad/sec Noise Equivalent Bandwidth is the bandwidth of an ideal filter that yields the same mean square
value given that white noise is applied to both filter.
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Noise Low Pass Filter (Revised 2/26/03)
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3.6 Continuous-Time Shaping Filter Review

Review
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The PSD for al real systems can be decomposed as :
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§ (s)= GWHE G(5)G(—s)

We assume G(S) is minimum phase - No zeros of G(s) in right hand plane
Example 3-1, Shaping Filter

Given adesired continuous-time PSD :
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Performing spectral factorizationon * ( (can always be done for physical systems)
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X(t) has the desired PSD characteristics and variance.

3.9 Discrete Process Models

@) _ gz N2
Vi (z) D(z)

where N(z) and D(z) are polynomials of z

Discrete MA Process/ FIR Filter
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- Moving Average (MA) Process
(Output only afunction of input and past input values) & Magnitude of poles and zeroes are less than 1.

Discrete MA Process Example

Y@ 977 432
Vi(z)

Y(z)={1+227'+327)Vi(z)

y(k) = W)+ 2W(k— )+ 3W(k—2) 0 oo o

An MA Processimplies aFIR (Finite Impulse Filter)

Discrete ARMA Process/ IR Filter

Nz

G(I}_ﬁ’ D{I}#‘l, DEH[H{EHEDand Deg[H(z}]EDEQ[D{I]].

Autoprogressive-Moving Average (ARMA) Process. An ARMA process impliesan IR (Infinite Impulse Filter)

Discrete ARMA Process Example (see Example 3.11 in text)

Y(z) 05z4025 05z 1402522
Wz 72 7405 1-z 14105272

(1—:‘1 40572 )T(z} = (u sz 1025272 )W(z}

y(K)— y(k— 1)+ 0.5y(k— 2) = 0.5V (k — 1) +0 25V (k—2)
y(k) = y(k— D—05y(k— 2)+ 0.5W (k— ) +0 25Wk—2),

y(k) isa function of present input, past input, and past output y(k) values.

http://gaia.ecs.csus.edu/~arumugar/madeintol/ch3_in_pdf.htm (4 of 5) [3/31/2003 7:29:34 PM]



Chapter

Chapter-3 Quiz Review

The Chapter-3 Quiz consists of multiple choice or true/false answers. Following are the type of questions and
problems on the chapter-3 quiz

1. Given a Low-Pass Filter and the White-Noise Variance, find its Noise-Equivalent Bandwidth.
2. Given the desired Noise-Equivalent Bandwidth and L ow-Pass Filter Output Variance, find G(S).

3. Given adesired Continuous-Time PSD, find the Shaping Filter and White-Noise Variance that will generate
X(t) with the desired PSD.

4. Given aDiscrete MA process, find y(k) and simulate given initial conditions. Also, estimate i) :

5. Given aDiscrete ARMA process, find y(k) and simulate given initial conditions. Also, estimate iy :

When you have completed the review above: 1) click on Chapter-3 Quiz Questions to obtain a list of the

problems, 2) solve the problems (you may work together) and 3) then proceed to the WebCT "Homework QuiZz'
icon, select it and select Chapter-3 Homework Quiz. Good Luck!
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