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Answer ALL questions

PART-A (10x2=20Marks)

1. List the necessary and suffrcient condition for a random process is said to be

Widesense stationary process.

2.' Define bias, unbiased and asymptotically unbiased estimate.

3. Find the autocorrelation sequence for the glven power spectral density

P (ej*) - 1

x' ' 5+3cosCI'

4. State the symmetry and. positivity of the power spectrum.

5. Give the impulse response of aWiener filter.

6. What is significance of selection of model order in parametric methods ?

7. Write the significance of Kalman filter.

8. Distinguish the difference between forward and backward prediction filter.

9. Write the range of pin adaptive filtering and its role in filtering technique.

10. Mention the advantage of exponerrii.lly weighted RLS.
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PART - B
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(5x13=65 Marks)

11. a) The power spectrum of a random process x(n)
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Find the whitening filter H(z) that produces unit variance white noise when
the input is x(n). (13)

(oR)

b) i) Explain the concept of spectral factorization theorem in detail. (5)

ii) Consider a fi.rst-order AR process that is generated by the difference equation

Y(n) = aY(n* 1) + w(n)

Where la I < 1 and w(n) is a zero mean white noise random process with

variance o].
a) Find the unit sample response of the filter that generates y(n) from w(n).

b) Find the autocorrelation of y(n).

c) Find the power spectrum ofy(n). (8)

12. a) Explain the periodogram method of spectrum estimation in detail and also
obtain the variance of the periodogram. (13)

(oR)

b) Compare the Barlett method of signal modeling with Welch method in detail. (13)

13. a) Derive the Yule-Walker equation for ARMA, AR and MA model in detail. (13)

(oR)

b) Derive Wiener-Hopf equation for FIR Wiener-filter and also obtain the
expression for minimum mean square error. (18)

t4. a) Given the sequence of autocorrelation values r. (0) = 1, r,(1) = 0.8, r,(2) = 0.5,

r, (3) = 0.1. Find the reflection coefficients !, the model parameters a, (k) and

the modeling errors e, for j = 1, 2, 3 using Levinson recursion algorithm. (13)
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b) Explain the Kalman filter estimation approach in detail. Derive the expression
for Kalman gain that minimizes mean square error. (13)
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15. a) Write brief note on Newton's steepest descent method and LMS ad.aptive
algorithm. (13)

(oR)

b) Draw and explain the ad.aptive echo canceller and noise cancellation in detail. (1S)

PART-C (1x15=lbMarks)

16. a) Explain the adaptive channel equalization with an example.

(oR)

b) For the given sequence of reflection coefficients q =L =ls=/z and a model

error"r r, =r(f)', UrrUthe autocorrelation sequence r*= [r*(0), r"(1),r,(2), ri(g)],

r,(o)=# J
-=$s
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