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The path to a white-box network

Black Box
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1. joint three restoration tasks
2. light-weight architecture
3. transparent CNN
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Image degradation model

Degraded data by blur,
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Model-based solution

Optimization problem with total

variation regularization

Iterative Wiener Filtering for Deconvolution with
Ringing Artifact Suppression
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Using ADMM leads to an
iterative solution
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Model-based solution

Optimization problem with total
variation regularization
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D3Net is inspired by model-based
optimization algorithm
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Filters are improved by learning
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Joint vs. sequential approach

@ o
o= >
OUT-0F-FOCUS BLUR: AVERAGE PSNR AND SSIM RESULTS FOR THE § %
DIFFERENT RECONSTRUCTION METHODS % a
N 3
Method PSNR [dB] _ SSIM 9 2
JointADMM 23.06  0.742 = IE3
: - ' Deeploint 23.40  0.751 q ™
(a) Raw data (b) JointADMM (c) Deeploint (d) FlexISP (e) Wiener (f) IWFT FlexISP 23.37 0.763 &
Wiener 23.57 0.826 o
IWFT 24.07 0.843 g
JointADMM * 2544 0.839 % o
Deeploint* 25.62  0.846 =
FlexISP* 2648  0.882 &
D*Net vl 27.61  0.887
D*Net v2 2891  0.912
(2) Grlnd-truth (h) JointADMM* (i) Deeploint* (j) FlexISP* l (k) D*Net vl A 1 D3et v2 Real data
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Conclusion

1. joint three restoration tasks

Demosaicking Deblurring Deringing

.

2. light-weight architecture
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Thank you for your attention
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