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Sampling (2)

Effect of sampling

Replace the original frequency f
With the replicated set of 

f , f ± f s , f ± 2 f s , f ± 3 f s , ⋯

Ideal reconstructor

Extracts from a  sampled signal
All the frequency components 
That lie within Nyquist interval

Removes all frequencies outside that interval

Lowpass filter
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Sampling (2)

Guard Band δ = f s − 2 f max
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Reconstruct via Convolution
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Reconstructors in Frequency Domain
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Surviving spectral replicas 
can be removed by 
an additional lowpass filter

Anit-image Postfilter

Effect of rounding off the corners
of staircase output making smoother

Time domain

Cutoff Frequency f max ≤
f s

2

Two stage (Staircase Reconstructor + Postfilter)  → 
simplicity of implementation of reconstructor
: DAC – generating an analog output  that remains constant during T

(reconstructor + postfilter) 
to remove the spectral replicas 
as much as possible

Freq domain
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Analog Reconstructor

T T
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Y a ( f ) = H ( f )Ŷ ( f )

x̂(t)

ya(t) = ∫
−∞

+∞

h(t−t ' ) ŷ(t ' ) d t '
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+∞

Y ( f −m f s)
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Impulse Response of Ideal Reconstructor
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