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Outline

 Deblurring problem - specialized

 Human vision - connectionist model

 Playing with neural nets

 Regularization and spatial density

 Limitations
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Blurring system

 Real image resolution is given by a width of the Airy disk

 Diffraction limited imaging system
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De-blurring system (discrete form)
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De-blurring system (discrete form)
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De-blurring system (discrete form)

 Corrupted signal de-blurring
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De-blurring system (discrete form)

 Corrupted signal de-blurring

 Regularized solution – trade off


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De-blurring system (a local form)

 Deblurring mask (a cone)
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Connectionist models
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Regularized solutions
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Fig. 1 Spatially regularized cone solution Fig. 2 Strongly regularized conventional 
solution 
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Unregularized solutions

−1 −0.8 −0.6 −0.4 −0.2 0 0.2 0.4 0.6 0.8 1
−0.6

−0.4

−0.2

0

0.2

0.4

0.6

0.8

1

x

g(
f(

x)
)

 

 

g(f(x)) for original
sampling

g(f(x)) for continuous
sweep
Desdired output
f(x)

−1 −0.8 −0.6 −0.4 −0.2 0 0.2 0.4 0.6 0.8 1
−0.5

0

0.5

1

x

g(
f(

x)
)

 

 

g(f(x)) for original
sampling

g(f(x)) for continuous
sweep
Desdired output
f(x)

Fig. 3 Unregularized cone solution Fig. 4 Unregularized (perfectly fitted) 
conventional solution
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Closer to a hyperplane
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Thank you for your attention !

The stay was supported by the WICOMT project

CZ.1.07/2.3.00/20.0007
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Contact

Department of Radio Electronics, Brno University of Technology

Purkyňova 118, 612 00 Brno, Czech Republic

Tel: +420 541 149 117
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