Digital Signal
Processing- Lecture 8




Topics to be covered:

o Sampling of continuous time signal




Sampling of Continuous-Time
Signals

O Introduction

o Periodic Sampling

o0 Frequency-Domain Representation of
Sampling

0 Reconstruction of a Bandlimited Signal
from its Samples

o Discrete-Time Processing of Continuous-
Time signals




Introduction

Continuous-time signal processing can be implemented
through a process of sampling, discrete-time processing
and the subsequent reconstruction of a continuous-time

signal.

Discrete-time

T. sampling
), PEHPMA: sampling frequency
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/D converter

Conversion from
impulse train
to discrete-time
sequence

T. sampling period
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Nyquist Sampling Theorem

0 Let @ a bandlimited signal
| with Then IS unigue
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The frequency IS commonly referred as
the Nyquist frequéhgy.

The frequency IS called the Nyquist rate.
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Ideal reconstruction system
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Discrete-time
system
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C/D Converter

Output of C/D Converter




D/ C Converter

) Output of D/C Converter
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Systems

| Discrete-time

LTT system
h[n), H(e’*)
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Linear and Time-Invariant

O Linear and time-invariant system behavior
depends on two factors:

o First, the discrete-time system must be
linear and time invariant.

o Second, the input signal must be
pandlimited, and the sampling rate must
be high enough to satisfy Nyquist
Sampling Theorem.
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Two constraints
| { 1 H(ej"’)zHC(ja)/T), | <7

T IS chosen such that

H.(jQ)=0, |[Q>x=/T

h[n]|=Th, (nT)

The discrete-time system is called an impulse-
iInvariant version of the continuous-time system
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