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This	Topic	will	cover	

• Energy	and	Power	signals
• Energy	Spectral	Density	
• Power	Spectral	Density
• Correlation
• Noise	
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Classification of signals
• Energy and power signals

• A signal is an energy signal if, and only if, it has nonzero but finite 
energy for all time:

• A signal is a power signal if, and only if, it has finite but nonzero power 
for all time:

General rule: 
• Periodic and random signals = power signals. 
• deterministic and non-periodic = energy signals.





Energy	Spectral	Density	





Energy	Spectral	Density	(ESD)
Q:	What	is	the	ESD of	the	output	of	an		LTI system?
If	the	input	to	the	system	is	x(t):

The	output	is:
The	FT	of	the	output	is:
The	ESD of	the	output	is:

It	is	the	input	ESD multiplied	by	the	square	of	the	transfer	function	
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Power	Spectral	Density	
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Power	Spectral	Density	(PSD)
Q:	What	is	the	PSD of	the	output	of	an		LTI system?
If	the	input	to	the	system	is	x(t):

The	output	is:
The	FT	of	the	output	is:
The	PSD of	the	output	is:

It	is	the	input	PSD multiplied	by	the	square	of	the	transfer	function	
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Auto-correlation	
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Correlation
Exercise:	Determine	and	sketch	the	autocorrelation	function	
of	a	periodic	square	wave	with	peak	to	peak	amplitude	A,	
period	T	and	mean	value	A/2.
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Autocorrelation	applications

Q:	What	is	autocorrelation	used	for?	
• It	widely	used	for	signal	analysis
• Used	for	detection	an	recognition	of	signals	that	
are	masked	by	additive	noise.
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