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Image Enhancement in Frequency Domain 

Fourier	Transform	
	
Main	Idea:	A	periodic	funcEon	can	be	decomposed	
into	a	summaEon	of	sine	and	cosine	funcEons	
	
It	may	be	easier	and	natural	to	apply	some		
operaEons	in	the	frequency	domain	

(Source:	Gonzalez	and	Woods)		
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Image Enhancement in Frequency Domain 

Fourier	Transform	
	

In	conEnuous	domain	
	
	
F(u)	and	f(x)	form		
a	Fourier	pair.	

(Source:	Gonzalez	and	Woods)		
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Discrete	Fourier	Transform	
	

Image Enhancement in Frequency Domain 
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Discrete	Fourier	Transform	
	

Image Enhancement in Frequency Domain 
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Discrete	Fourier	Transform	
	

Image Enhancement in Frequency Domain 

Source:	h4ps://web.cs.wpi.edu/~emmanuel/courses/cs545/S14/slides/lecture10.pdf	
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Discrete	Fourier	Transform	
	

Image Enhancement in Frequency Domain 
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Discrete	Fourier	Transform	
	

Image Enhancement in Frequency Domain 

(Source:	Gonzalez	and	Woods)		
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Proper3es	
	
	
Seperability	

Discrete Fourier Transform 
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Seperability	
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Proper3es	
	
	
	

Discrete Fourier Transform 
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Proper3es	
	
Transla3on	
	

Discrete Fourier Transform 
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Proper3es	
	
Rota3on	
	

Discrete Fourier Transform 

Source:	h4ps://web.cs.wpi.edu/~emmanuel/courses/cs545/S14/slides/lecture10.pdf	
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Proper3es	
	
Not	commuta3ve	
	

Discrete Fourier Transform 
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Proper3es	
	
Periodicity	and	Conjugate	Symmetry	
	

Discrete Fourier Transform 
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Proper3es	
	
DC	Component	
	

Discrete Fourier Transform 
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Proper3es	

Discrete Fourier Transform 

Source:	h4ps://web.cs.wpi.edu/~emmanuel/courses/cs545/S14/slides/lecture10.pdf	
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Proper3es	
	
Convolu3on	
	

Discrete Fourier Transform 
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Discrete Fourier Transform 
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Discrete Fourier Transform 
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Image Enhancement in Fourier Domain 
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Image Enhancement in Fourier Domain 

(Source:	Gonzalez	and	Woods)		
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Image Enhancement in Fourier Domain 
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Image Enhancement in Fourier Domain 

(Source:	Gonzalez	and	Woods)		
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Image Enhancement in Fourier Domain 

(Source:	Gonzalez	and	Woods)		
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Image Enhancement in Fourier Domain 

(Source:	Gonzalez	and	Woods)		
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Image Enhancement in Fourier Domain 

(Source:	Gonzalez	and	Woods)		
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Image Enhancement in Fourier Domain 

(Source:	Gonzalez	and	Woods)		
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Image Enhancement in Fourier Domain 

(Source:	Gonzalez	and	Woods)		
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Image Enhancement in Fourier Domain 

(Source:	Gonzalez	and	Woods)		
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Image Enhancement in Fourier Domain 
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Image Enhancement in Fourier Domain 
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Image Enhancement in Fourier Domain 

(Source:	Gonzalez	and	Woods)		
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Image Enhancement in Fourier Domain 

(Source:	Gonzalez	and	Woods)		
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Image Enhancement in Fourier Domain 

(Source:	Gonzalez	and	Woods)		
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Fast Fourier Transform 

Source:	h4ps://web.cs.wpi.edu/~emmanuel/courses/cs545/S14/slides/lecture10.pdf	


