ECE 8423 EXAM NO. 1 PAGE 1 OF 2

Name: __ Alpnk Ionchart 12/13/0¥
Problem Points Score @
1(a) 15
1(b) 15
I(c) 15
2(a) 15
2(b) 15
3(a) 15
3(b) 10 |
Total 100
Notes:

(1) The exam is closed books and notes except for one double-sided sheet of notes.
(2) Please indicate clearly your answer to the problem.

(3) The details of your solutions are more important than the answers. Please explain your solutions
clearly and include as many details as possible.
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1(a) 15
1(b) 15
1(c) 15
2(a) 15
2(b) 14
3(a) 10
3(b) 8
Total: 92  (nice job!)


ECE 8423 EXAM NO. 1 PAGE 2 OF 2

1. For the adaptive system shown to the right, assuming f(n)
is a linear, time-invariant moving average filter-

) = 3 f(x(n—i)

(a) Derive the normal equations for the minimum least
Squares error estimate of the filter coefficients,

(a) Derive an expression for estimation of the filter coefficients using an iterative-in-time approach.

(b) Compare and contrast this to the approach in Prob, 1.

3. Suppose the input signal to the adaptive filter shown above is as follows: x(n) = ax(n— 1) + w(n).
Assume w(n) is zero-mean white Gaussian nojse,

(a) Explain how successful the filter in no. 2 will be at correctly estimating the underlying parameters of
this signal. Be as specific as possible and use terms such as the bias, variance, and convergence,
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Nice comments on computations efficiency. What about bias, convergence, nonstationarity, etc.?


—(s)__md_{maam l EcE 4423 Hark @Cnchart

3) ﬁuﬂwsc He mput sigual o He a{apﬁw Lltber 15 o ollnos : xin) = A X))

Ass une win) ;5 2ero-méam. white (awss'an nerse

(a) Ex.p bn how Sucessthild He filbec m Prok. 2 wil[beat wf\ra.HY tsﬁnwﬁhﬁ the
Mo(tflymj rq,m-.(.krs of Fhis Sigunal. Bean :Fu‘-ﬁz as prssible and wse Jerms

Ttk os bian, variane, avd wWergenee,

’42,0"0“4 ne-2 is pot cxactly sohsima e Same problem aa ne.| dueto
uding Hhe stactaverns vado -} He eoror Signal . There is no Guarardee
@ ot comrergenit b Hie ecad sohtion. The 5»‘=¢u{41 ey ereor 1wl be

K:jl\a‘ Yhan o Hee Jeast Sguants sekefym, cren Ry adsptve # Her
crrnges M He mean, From e ndd. ence @S5wnmphon, Hhe
mafontareins qadient extimate is wnhiated | byt on ifl-choson step
sve. condd prlcodue bica n Y 4/@&%‘.. ﬂ{gwifkm Sta bi/ﬁﬁ/ %
based o shpsire which 15 constramed by e # Her fergth L.

4.
O<c
L Efl(z(n)g

The algor ithum will become unstable 4 o is dosen ondsidy Hoo bl -

(B Egplocn under what wondibms e prefec gproadh re. 2 oran aproach 49.1. Agc

be as 3632;.\5@ as possible My uqlovatm JrSousn‘ni Ideas Snc‘m by}
|anrted ¥ » cewrw‘faiwhaf nplex Hy . ’

The LmS algee (Fron wnldd) &pmw L problen s h\wb»ﬁ Jonge A/ﬁrﬁrﬁﬂs
_ and in aﬁ;l:‘cafﬁ‘ar\s Such aa 5P¢zokr¢ugﬂiﬁ‘n\ wherr }ha%ﬂr-’ﬂm s
regaived fo Jeack a rja-—jﬂj signad:  The somple uf@é e;wﬂhx R A
e compobodi ctticiod tha-dhe LS ‘ﬁ‘m"& . This mebes HelmS
@lgorﬂ‘tvw\ afpl’ e to read —Fme scenacivs ., .

35502



picone
Sticky Note
(a) The main issue here was that the signal is an AR signal and the model is an MA model. Will the filter converge to the correct value? What value will it converge to? Why?

(b) What about nonstationary noise? changes in environment? etc.?

(a) Score: 10
(b) Score:   8



