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ADAT-TIVE SIGNAL PROCESSING

PrPoe2 ENTC 1

S.ctiont-A & B

Tloc : Thtc Hoursl [Modmulr Marks : t0
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INSTN,UCTIONS TO CANDII'ATES

All qucstioos carry morks as indicated'

Answcr TIIREE qucaioos Aom S€ction A ard THREE qucstions fiom Section l]-

Duc crEdir will bc given to motsrrss rnd adequatr dimcasions'

Assumc suitlblc data whcrevc, Dct€$aty'

Usc Fn of Blrry'Bhpk ioUrclil only for writing the EDswrI book'

SECTION_A

itc rcqwacci y(D) and qo) arc relatcd by thc difletencc cquElion

y(n)=l{!+a)-u(tr-a)
vhcre a is a constrnt. Evaluatc the tutoconclalion function of y(n) in trms of that

u(n).

Slate rnd cxplain sny lhtlc FoFrtics of thc con€lEtion Matrix'

OR

of
E

2 (a) CorBidcr an rutorEgEssivc proccss u([) of ordcr two &scribed by thc diffqlncc cquation'

u(n) = u(n - l) - 0.5 u(n - 2) + v(ni *hgrc v(n) i3 whitc noh€ wirh zero mcsn and

6

t

vrriarrcc 0.5.

(i) writr thc Yulc-Walker cquations for thc proccss'

(ii) Sotve thes€ two cqustions fot sutocorrclstion fruction vslues r(l) and (2)

(iii) Find thc variaocr of u(n).

uBs-5(524
(Cmtd.)

www.sgbauonline.com

www.sgbauonline.com

http://www.sgbauonline.com
http://www.sgbauonline.com


3

(b) Consider a conplation matrix R for which the inversc matdx Rr exists. Show thst
R I is Hqmitian. 6

(a) Consider a Mcncr filtcring problcm chracterizcd as foltows. The conelclion mstrix
R of the tapinput vcctor u(n) is :

R= I
l0

0.5 I

4

Thc cross-conelation vector b€tween thc taPinput vcctor u([) ard the dcsired response
d(tr) is p = t0.5, 0.25f

(i) Evaluarc the rap u,aights of thc Mencr filta.
(ii) WhEt is the mhimum mean.rquare error produccd by this Maner filrer ?

(iii) Fomulstc s trpEsc rlioD of thc Mcncr filf€r iD tlrEs of thc cigen values of
Eatrix R and asrociried cigcD vc€tors. g

(b) Explain solution of thc Mercr-Hopf equatiom for li[e8r trDsv€rss.l filtcr. 5

OR

(a) Suppose you Ere givco the two time series u(O), u(l),....., u(N) Etrd d(O), d(l), ....., d(N)
both of which are realizations of two jointly wide-ssosc station(y processes. The
serics are uscd to supply thc tap i[puts of a tssEsvcrssl filter of lcllgth M and rhe
desired response, rcsp. Assumiry that both ofthese proccsses arejoinrly ergodic, derive
an cstimate for thc tap-wcight vector of the tuiensr filtsr by using time averages. 6

(b) The statisticsl chsnctcrizstion of I Eu.ltiplc li!€ar rege$sioo model of ordcr four is as
follows :

The condation matsix of the ilput ve€tor u(n) is :

R.=

l.l 0.5 0.1

0.5 I.l 0.5

0.1 0.5 l.t
-0.1 0.1 0.5

The cross corrclatiotr vector betwecr the obscrvablc dats and thc input vector is

pl = [0,5' - 0.4, - 0.2, - 0.1]r.

0.1

0.1

0.5

l.l
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Tb€ yrdurce of lhe obctrvablc dau d(n) is :

4 = r.0.

The variaoce of tbe additive whitc loisc i3 :

4 = 0.1.

A Wic,rcr filtcr of varying lctrgth M oPEr!!G8 oo E iry vcctor u(tr) l! input and on

thc obccrvcblc dara d(n) as the dEsitrd r€spons€' ComPut' nrd plot thc mean-squaE

enor produccd by thc rtriocr 6hq of M = O,1,2.X,4' 7

(s) TbE strcFlt dcscstrt slgoritbm bccomca uDst8ble whcn rhc stePsizc paremaer p is

assigncd a ucgative valuc. Jusriry rhc vslidity of tuk stslcocnt' 6

(b) Consi&r thr usa of a whitc-loisc sequcrrcc of zEro mn rnd vodracc d as the input

to thc LMS dgor hm. Evaluatc :

(i) Thc cooditioo for colvcrgeoce of the algorittn in th€ ECan squarc'

(ii) Thc crccas Elern-lqutll cror'

OR

6. (a) In the oethod ofste€pesr dcaccEr' show thst the corlectiotr applicd to tlPwcight vcctor

aftcr tr + I itcrEtio$ msy bc orpressed as :

6u(o + l)= pE[u(n)e'(n)],

whstr F(n) is thc tEPinPut vcctor 8nd dn) is thc cstiastion qror' Whar hrpFns to this

;l;-."; at $c minimun point of thc cror-performance surfre ? 1

(b) Thc LMS alSorirhm is usrd 10 implensDt ! duat itrpur' lingle-weight Ed'aplive noisc

canccllcr. Sci lP thc rqustiotB th8t dcfiD€ thc opcr'tion of this algorithm' 6

SBCTION--{

?. (s) Strtc ard cxpLain the thrre importatrt properties of tbc ionovation a(n)'

O) Esrablisb tbc validity of lhe E8bix invcrsion lcmma'

OR

t. Explain in rtctail Katnan filtcriag'

,l

6

7

l3
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9. (a) Give some cxamplcs of applications where cdaFir,c filtering ir doae. 6
(b) Explain corlvsrBeDcr au.lysis of the RLS algorithm. 7

OR

10. Derive thc nrcaa sqruE error il RLS algorithur with optiEizstion. 13

I l. (a) Whlt is ttc lccd for adsptive cqualizatio' ia I digital co.municEtion rystrm ? Explain.

?

@) Discuss tbc gradicnt adaptive lattice algorithm. 7

OR

12. (a) How fu th€ cficct of echo minimized io a rclcphooc communication ? 7
(b) ExplEi! with E Dcat labc[cd diagnm thc rcttrovrl of ocular ldifEcts ftom ECC using

adaptivc filtering. 
7
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