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astronomy and surveillance. :
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Given a corrupted, blurred image and min B X )\, - regularization
some information about the image L0 (AL, parameter * A ill-conditioned ™ B ill-conditioned
acqu181jt10n PTOCESS, TECOVer a high- | - Conjugate Gradient (CG) * Bis much smaller than A
resolution, detailed image. .
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The Main Challenge: PPis b ,
The problem is ill-posed, meaning Typical Behavior of CG for Ill-Posed Problems * GCV tends to over-smooth solutions [
small noise in the observed data may e I [l so use weighted GCV
lead to significant errors in the C
computed solutions. -
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1 Introduction :
2
Many image processing problems are 200 40 6 80 100 120 140 T
: [teration 2%
mathematically modelled as:
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[teration

b=Ax+e

where

becRy” represents the observed image

x ¢ R" represents the true image

[teration 150
A e R™" models the blurring process

ecN” represents noise in the data

I[teration 10
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Solution Noise
gets better corrupts!

3 HyBR Method

For [K=112,... compute

[teration 85

What is an inverse problem?

The opposite of a forward problem!
That is, givenband 4, compute x.

4 Conclusions

What is an ill-posed inverse problem? * HyBR stabilizes noise

True image: x Blurred & noisy image: b

* Stopping criteria not as crucial

Forward
Problem

* Automated HyBR computes fairly [ [
| [J good results for any ill-posed [ [J []
| [J problem, with little user input
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Inverse
Problem

1. Lanczos Bidiagonalization
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