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Linear Systems 
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Fourier Transforms 
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2-D  Fourier Transforms 

2-D  Convolution 
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2-D  Fourier Transforms 

6 Prof. Elias N. Glytsis, School of ECE, NTUA 



2-D  Fourier Transforms 
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Thin  Lens  Transmittance  Function 
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Thin  Lens  Fourier  Transforming  Property 
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Thin  Lens  Fourier  Transforming  Property 
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4-f  Optical System  
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Image of original wire grid with dust (left) 
Diffraction pattern of grid (center) 
Image of wire grid; dust particles removed  
by spatial filtering (right) 

Spatial filtering with a cross-grating as the object 

4-f  Optical System  

Spatial Filtering in the Fourier Plane 
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4-f  Optical System  

Spatial Filtering in the Fourier Plane 

Image is filtered from a mask that has opaque 
regions in the places where the grid effect is  

Image is filtered from a mask that permits 
only high spatial frequencies – thus shows 
enhances edges 

Image is filtered from a mask that permits  
only low spatial frequencies – thus edges become  
blurred 
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Fourier 
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4-f  Optical System  

Cryptographic Spatial Filters 

(a) Encryption, (b) Decryption. 

14 Prof. Elias N. Glytsis, School of ECE, NTUA 



Object 

f1 

Fourier Plane Lens 

Fourier Transform 
Hologram 

f1 

Collimating 
Lens 

Reference Beam 

Fourier  Transform  Hologram 

15 Prof. Elias N. Glytsis, School of ECE, NTUA 



Image of 
Object 

f2 

Fourier Plane Lens 

Fourier Transform 
Hologram 

f2 

Reference Beam 

Fourier  Transform  Hologram - Playback 

16 Prof. Elias N. Glytsis, School of ECE, NTUA 



Van der Lugt Correlator 
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Van der Lugt Convolver 

Image of 
Object 

f2 

Fourier Transform 
Hologram 

Lens 
Fourier Transform 

Hologram 

f2 

Conjugate of 
Reference Beam 

Convolution 

f2 

f2 

18 Prof. Elias N. Glytsis, School of ECE, NTUA 



Van der Lugt Correlator  
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