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University of Toronto
Faculty of Applied Science and Engineering

MIDTERM EXAMINATION
ECE431, Digital Signal Processing
March 5, 2002, 6:15-7:45 pm
Examiner: D. Hatzinakos

Exam type A
Non-programmable Calculators are allowed

A continuous time signal xa(t)=sa(t)+da(t) is observed over the period =0
to 1.99 sec. The sa(t)=sin(27) and the da(t)=1. To estimate the frequency

of the sinusoid we decide to use discrete time techniques. Thus , the signal
is ideally and uniformly sampled with a sampling period T=0.25 sec and
then the N-point DFT of the obtained samples is calculated.

a) Obtain and draw and discrete signal x(n)=xa(nT) n=0,..., 7. (3 points)
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b) Often in practice the dc component ( i.e. the mean) of the signal is
removed before the application of the DFT in order to obtain unbiased
estimates of the sinusoid parameters. Describe a simple process to
estimate and remove the mean of x(n). Let s(n), n=0,1,...7 be the
resulting zero mean signal. (2 points)
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c) Calculate explicitly the 4-DFT S(k), k=0,1,2,3 of the discrete signal
s(n) obtained in part (b). Draw the magnitude [S(k)|, k=0,1,2,3.
(8 points)
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d) What should be the relation between the Fourier Transform Sa(Q) of

sa(t) and the 4-DFT S(k) of s(n)? Do you think that in this case the 4-
DFT of s(n) provides a good estunate of the frequency and

magnitude of sa(t)‘? (6 points) \211[? Z_S o 2n€>
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e) To estimate the value of sa(t=0.625 sec) we apply two different
methods: One based on zero padding the 4-DFT of s(n) and then
calculating the N-IDFT. The other by repeating once each of the
samples of s(n) and then applying low pass filtering. Provide a block
diagram of how would you implement each method describing and
defining all important parameters. Which one of the two methods do
you think will provide a better estimate? (6 points)

;- 2 i a({--o.ms)
G-OFT 7o padiy | ‘,_,6@
—>\ " 4 zess _——-"’"
wonel
# 444 me fhod st \nfupoeofa e e o@;s&c‘%%ﬁ
oweres TS : ;
/UCV\_) of post @ ) cothes Lo 5.(.4),
lvxlre'fpowmn wfﬂ et be Woﬂ‘f :

W (u)k= Sk &u-1)

S&MC\- M!?HnoJ
e e
— :
S(VD !
|
- Le dove. v 0 steps.
The  process of vepeohny eoth somphe o .

@) upsompdiag 50) by 2 ,te, by wmserheg owe. €8 Ll y
" J j Lo ,,xl’f- ‘ L\(Vﬂ Gl « S(ﬂ-‘(\
e (Sl

l ifiw)
N CE sV v
M- !E T % 2n ¥ 0 % n 2T

: T 2t ——-» : \ fé& J LD'th.‘
—1(1\; pocss 18 eqwoled  to 443;:;; ﬁ*"\m%r o .
@ TL{ low poss p,dy ﬂcu) “-” l\o\PeJM pre .

Page 4 of 4 pages

SO Seﬂ"‘\l MQ'H—OJ kas LEJH"EX‘_




