
USN 18ECS12

Max. Marks: 100

(04 Marks)
(10 Marks)

(10 Marks)

(10 Marks)
(10 Marks)

First Semester M.Tech. Degree Examination, bec.2019 lJan.2020
Advanced Digital Signal.Processing

Time: 3 hrs.

Note: Answer FIVE full questions, choosin!,onefull questionfrom each module.
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I a. What is the need for multirate siHna,l processing? Explain deoimation and interpolation
process, with examples. (04 Marks)

b. Derive the expression for the ryotr'rtm of a down s&t1pleri. r,,,1,'":,' (10 Marks)

c. If H(z) = l+22-1 +32-2 + 4z*l,implement H(z) using polyphale filter structure. (06 Marks)

OR
2 a. Discuss the two noblor,idqntities used for interchangihg of filters. (10 Marks)

b. Discuss uniform DFT,;,fiiter bank and IDFT f,rlter bank with relevant equations. (10 Marks)

,:rr: ,,,,,,,,, Moduler2
3 a. Write a short,note'on the following '--:T(r) ,, 

: 'Raddom process.
(ii) Power density spectruul
(lii),:1 Mean Ergodic process.:, i,,' 

,,,,

(iv) Statistical uu.tug. 5t'Joint random process- (10 Marks)
b. Derive the expression for forward linear predictor using relevant equations. (10 Nlarks)

',,,..::'1, ' 0R,..,,'i"',: ,""

4 a. For a given linear systenl with a rational,system function H(z); if the output x(n) is related to

the input w(n) by a difference equation,
, ,:;:::::::::tiii N ,11]]it,,.. 

,,

x(n) + f a*x(n,;-'K) = I bK w(n,,-,$)1,
K=I K=0 ''',,,,,,,"ili

l

Define autof'bgress process, movlng average process and autoregressive, moving average

process::(ffiA) with relevanj'iilifference equations:'; " (06 Marks)
.))b. If y(n):x(n)+ix(n-l)+ix(n-2)

J)
,=flpd Kr and K2 in the la{tieb structure ofa FIR filter.

c. ,JDerive the expressio'fi,for backward linear filter.

,rir ,, , 'Modulq:3
,. li'.rr'a. Explain the p,5i$ciples of adaptige,channel equalization with a neat block diagram. (10 Marks)

b. Explain the,,iteps involved in LeVinson Durbin Algorithm for deriving the expression for
Normal equations.

. /trt ur, ,r r_i.tj,

OR
6 a. What is minimum mean square criteria? Hence derive Wiener Hopf equation.

b. Explain least mgansquare (LMS) algorithm with necessary steps.
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7a.
b.

9a.
b.

c.

c. Explain Bartlett method for computing the a

OR

Module-4

18ECS12

(04 Marks)

(06 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

norm of Haar
(10 Marks)
(10 Marks)

8a.
b.

Explain the Burg method for computing tL*c,,{& model parameters.

Exptain the eRMA model for power t#*i},1ffi estimation.
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" Nlodule-S
Discuss the history of wavelelp..Aiio mention the applicStions of wavelets in signal

p*r.r*irg ,=,-,.;;,: 
- 
-{il '' (04 Marks)

What is wavelet transform{ f*jii ort the mathematical preiiminaries to obtain the wavelet

transform. r,rir* dlr' ':1; ..,,,,;;r,, (10 Marks)

List out the propertieg*ffi@elets. 
{F . (06 Marks)

"*tt$el:, '':*ri;;i

10

.r${fts ,q:i: OR drrif
a. What is Haar Weil[i8t transform? Explaia,,fu, sJeps involved in finding the

wavelet fungtffi. ;! *-ir=,.",:
b. Explain thq ffiortance of Daubechies w'livetets with relevant equations.
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