
Chapter	6	Sampling	and	Reconstruc6on	

It	may	be	possible	to	represent	a	con1nuous-1me	signal	without	any	loss	of	
informa1on	by	a	discrete	set	of	amplitude	values	measured	at	uniformly	
spaced	1me	intervals.	



6.2	Sampling	of	a	Con6nuous-Time	Signal	

xs(t) = xa(t)p(t)

p(t) = δ(t − nTs )
n=−∞

∞

∑ A	periodic	impulse	train	with	period	Ts	

= xa(nTs )δ(t − nTs )
n=−∞

∞

∑

xs(t):	the	impulse-sampled	signal	(digital	signal)	

xa(t):	the	original	signal	(analog	signal)	

NOTE:	the	impulse-sampled	signal	xs(t)	is	s6ll	a	con6nuous-6me	signal.	



6.2	Sampling	of	a	Con6nuous-Time	Signal	

Ques6on:	How	dense	must	the	impulse	train	p(t)	to	be	so	that	the	
impulse-sampled	signal	xs(t)	is	an	accurate	and	complete	

representa6on	of	the	original	(analog)	signal	xa(t)?	



6.2	Sampling	of	a	Con6nuous-Time	Signal	

xa(t)	CAN	be	totally	recovered	from	impulse-sampled	signal	xs(t)	

ωs ≥ 2ωmax



6.2	Sampling	of	a	Con6nuous-Time	Signal	

xa(t)	CAN’T	be	totally	recovered	from	impulse-sampled	signal	xs(t)	
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6.2	Sampling	of	a	Con6nuous-Time	Signal	

Nyquist	Sampling	Criterion	

For	the	impulse-sampled	signal	to	form	an	accurate	representa6on	of	

the	original	signal,	the	sampling	rate	must	be	at	least	twice	the	highest	

frequency	in	the	spectrum	of	the	original	signal	

fs ≥ 2 fmax



6.2	Sampling	of	a	Con6nuous-Time	Signal	

Nyquist	Sampling	Criterion	



6.2.3	DTFT	of	Sampled	Signal	



6.2.3	DTFT	of	Sampled	Signal	



6.2.3	Prac6cal	Issues	in	Sampling	

An	impulse	train	is	used	in	the	sampled	con1nue-1me	signal.	But	
impulse	train	is	not	prac1cal	available.		
	
An	alterna1ve	approach	is	using	a	periodic	pulse	train.	But	how	would	
the	use	of	pulses	affect	the	method	in	recovering	the	original	signal	
from	its	sampled	version.		
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Natural	Sampling	
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