
Blind Deblurring
using Internal Patch Recurrence

Tomer Michaeli & Michal Irani
Weizmann Institute



Small patterns recur at different scales

Scale Invariance in Natural Images



Small patterns recur at different scales

Scale Invariance in Natural Images



Small patterns recur at different scales

Scale Invariance in Natural Images

True for most patches 
in any natural image

[Glasner et al. `09]



– Fractal image compression

[Barnsley & Sloan `87], ...

– Single image super-resolution

[Glasner et al. `09],
[Freedman & Fattal `11], …

Small patterns recur at different scales

Scale Invariance in Natural Images

True for most patches 
in any natural image

[Glasner et al. `09]



– Fractal image compression

[Barnsley & Sloan `87], ...

– Single image super-resolution

[Glasner et al. `09],
[Freedman & Fattal `11], …

Small patterns recur at different scales

Scale Invariance in Natural Images

True for most patches 
in any natural image

[Glasner et al. `09]



≈

Scale Invariance in Natural Images

Sharp Image



≈ ≠

Scale Invariance in Natural Images

Sharp Image Blurry Image



≈ ≠

Scale Invariance in Natural Images

Sharp Image Blurry Image



Deviations from patch recurrence 
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The unknown sharp patches surface out in 
coarse scales of the blurry image!
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