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Blind Deconvolution
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Image Estimation

Kernel Estimation

Conventional Alternating Minimization



Main Idea | — Something’s not right here

Z,h = argmax [p(fc, h|y)]

— i iz — argmax [p(ylh, a:)p(:c)p(h)] 4 Conventional alternating minimization can be }

numerically unstable

— &,k = argmin[|ly — hxz]]* + AR(z) + S(h)

lteration N

‘ I Image Estimation ‘ I Kernel Estimation .

[1] Levin, Anat, et al. "Understanding blind deconvolution algorithms." IEEE TPAMI 2011



Main Idea Il — A Toy Example
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a,w,o = argmin[”y — Lo * h0||2]
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Main Idea lll — So what should | do instead?
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Core Engine of our Methods

s, M Eq. (3)\
F(K)
o7 | E9-(8)
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Multi-scale feature refinement

Non-Blind Solver: differentiable

with respect to inputs
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Dong, Jiangxin, et. al. "Deep wiener deconvolution: Wiener meets deep learning for image deblurring." NeurlPS 2020.



Blind Deconvolution with Diffusion Models
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Kernel Estimation Approach

p(hly) = fp (z, hly)dz
Laplace approximation -
2y, represents the peak of the :> ~ P(fih, h|y)fexp [ _ %(a: _ Z%h)S_l(CE . ih)} dr

conditional distribution
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/ ki 12
U U S T Y

Diffusion Network €4(. )

—> i1z~ Vlly — ool

I =
—
3| Feature Space ([
Wiener
Deconvolution Ll
> A —
- Multi-Scale Decoder/
\ Non Blind Solver Fy(. )




Comparison with Blind-DPS

Blind-DPS Kernel-Diff (Ours)
(Alternating Estimation) (Kernel-First Estimation)

PSNR [ 17.56 19.07
SSIM [ 0.387 0.500
LPIPS [ 0.583 0.355
FID [ 280.53 172.33
Total 110M 43M
Params
Time (in s) 337 305
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