DSP: Chapter 4

Sampling of Continuous-Time Signals
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Figure 2 Sampling with a periodic impulse train, followed by conversion to a
discrete-time sequence. (a) Overall system. (b) xs(f) for two sampling rates. (c)
The output sequence for the two different sampling rates.
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Figure 3 Frequency-domain representation of sampling in the time domain.
(a) Spectrum of the original signal. (b) Fourier transform of the sampling func-
tion. (c) Fourier transform of the sampled signal with Qg>2%,. (d) Fourier
transform of the sampled signal with Qs <2%2.
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Figure 7 (a) Block diagram of an ideal
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response of an ideal reconstruction filter.
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Figure 9 (a) Ideal bandlimited signal reconstruction. (b) Equivalent representa-
tion as an ideal D/C converter.
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Figure 10 Discrete-time processing of continuous-time signals.
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Figure 10 Discrete-time processing of continuous-time signals.
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Figure 11 (a) Frequency response of discrete-time system in Figure 10.

(b) Corresponding effective continuous-time frequency response for bandlimited
inputs.



ules mT) 38T

—_—

X0

N

@ ™ @

X, (j) = X(e/*T)

Discrete-time

X ()1 : x[n] 5:"5'?“; v[n] 1 |y, (0
J I
R S LI N |

Figure 10 Discrete-time processing of continuous-time signals.

3,1;;,@\} gr({)sx(('é)cj,,l/"c?:,f-. @
|t {we I
A _
I, € b de&Z/ ) m)o'o\sig s ©
L i S 70 I PIPY) A
: ‘ - -~
Q) @asnde 27 (S0~ oty
(Fs- 1) % we vV

| |
_2= _z Qy = 2@ Q
T T T T
(b) b
\ 1 X(ej“’)
AL IRESAS
/ | \ / | \
27 —iw,. w, ﬂNT f 2@ @
—Q\T )\-— (27— Q\T)
1| Y(e™)
T,
ATNOGENA
—277 —[lJc (.Llc 217 w
(d)
1 Y(eT) )
,__E_ T/ H,(ji})
| ? A
I I
1 I |
_E % % o= 2m Q
T T T T T
(e)
Y, (j€2)
M
_Be e a
T ) T
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Figure 13 (a) Frequency response of a continuous-time ideal bandlimited differ
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