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Summary

• We extend the blind deblurring method [1] for separating 

images with two layers that have suffered different blurs: 

E.g. objects with different velocities, or at different focus depths.

• The method only requires weak assumptions on the blurring 
filter.

• It reasonably estimates, from a single degraded image:

- A complete deblurred image (foreground + background)

- Blurring filters (foreground + background)

- Segmentation mask between foreground and background.

• Enhancements are achieved both in real blurred photos and 

in synthetic degradations.
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Assumptions  (weak)

• Original edges are sparse and sharp.

• Blur operators have limited support.

• A crude initial segmentation is provided.
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- Regularizing function - favors sparse edges.

- Regularizing parameters.

- Foreground and background image estimates.

- Degraded image estimate (degradation model using 
blur and image estimates).

- Reconstructed image.  

- Segmentation estimate

- Degraded image

are initially set to large values 

and are slowly decreased along iterations: 

- Initially, the main features/details are 

estimated. 

- Smaller details are progressively 
considered as               decrease.

- Filter and image estimates improve 

along iterations.

Estimates

• The blind deblurring method of [1] is extended to foreground-background images.

• As in [1], the method only requires weak assumptions on the blurring filters.

• Satisfactory reconstruction is obtained on synthetic degraded images and on real 
photos.

a) Background image -

b) Foreground image -

c) Background blur -

d) Foreground blur -

e) Object segmentation -

f) Degraded image

Manual segmentation
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after only 5 iterations


