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© Model

General MAP Model
Energy

p(X | y) oC p(y | X) p(X) based

constraint

min F(x) =/ 1(x) + g(x) \
B =

Data ' ! Prior/Regul !
fidelity | ' arization

_____________________________

x € RP,or,h(x) < C
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© Model
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© Algorithm

[mxin F(x) = f(x)+g(x)]

L p(xk ) €argmin g (x)+ 1/ (2t4) [x— (xF— 8V £ ()|,
s.t.,X e argmin H (x), i

L(xF %F ;) € argmin H(x) + ppl|x — %2,
x

Image Restoration via Data-dependent Proximal Averaged Optimization



c The Developed DPA Method ICASSP 2020

© Algorithm

[mxin F(x) = f(x)+g(x)]

PGt cargmin g(x) +1/(26) | x— (< — 1,V £ ()|,
s.t.,X e argmin H (x), i

L(xF %F ;) € argmin H(x) + ppl|x — %2,
x

————————————————————

—————————————————————————————————————————

<
Py

o

. ol

N
=

|

—

zF . else.

Image Restoration via Data-dependent Proximal Averaged Optimization



e The Proposed DPA Method ICASSP 2020

© Algorithm

Algorithm 1 Data-dependent Proximal Average Framework

Require: The input x°, 1i°, o, parameters ¢, € (0,1/L7).
1: while not converged do L _ " -
2wt =P )/' P(x", ty) €arg min g(x) +1/(2tx) [x— (x" =,V f(x7))[|%,

k k
i ;’k jgﬁ z,) ok _\»ﬁx %P e EdrgmmH( ) + x| x — XF||2.
3
6

xk+1 — M uk zk \

X", ).

end while /

z" . else.
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Applications and Discussion

Two Applications

Deconvolution Rain Streaks Removal
Task y=k®&xXx+n y =X+ X,
f IKx —y|° |x—D o *+|x,—D ' B|*
g AWxli lpulledly + p2llBll+Za(x, x,)
H ||k @ x=y|*+AIVxlp| [ly —x — % [I* + A\ [[Vx][],

Table 1. Summary of two IR tasks (deconvolution and
rain streaks removal) and the functional structures.
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€ Discussion

(1) llustrate the effectiveness of DPA in image
deconvolution task.
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(a) PSNR/SSIM  (b) 23.87/0.70  (c) 26.90/0.84  (d) 27.22/0.85
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Discussion

(2) Theory results

Sufficient Descent Property:
FO) < F(x)=(17(26) - L 7 2)ll u* =X,

There exists X~ be any accumulation of the
sequence{x‘} satisfying 0 € oF (X*) . This
means the proposed DPA convergence to a
critical point of min, F(X) .
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Averaged quantitative comparison of image deblurring
on Sun et al. benchmark.
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© Image deconvolution

it

,.M.r . 1148 ;w‘kr

7 o ‘.4.@ . IR J
?""‘i} ﬁn:ﬂ j"' ; I ﬁ 1 g §"‘-‘J“ ﬁﬂd ,,,,

e R g R

- 28.73/0.8515 28.90/0.8665 30.27/0.8917 30.31/0.8943 30.53/0.9011
Blurry IDDBM3D RTF IRCNN PADNet Ours

Image Restoration via Data-dependent Proximal Averaged Optimization



ICASSP 2020

e Experiments

€ Rain streaks removal

including 12 synthesized rain images with only one type of rain streaks
rendering technique;

Rainl2:

Rain1400: generated by 14 rainy images with different streak orientations and magnitudes

Rain100H: collected from BSD200 and synthesized with five streak directions;

Methods Rainl2 Rain1400 Ramn100H
| PSNR/SSIM | PSNR/SSIM | PSNR/SSIM

LP 32.33/0.90 -/ - [4.26/0.42
JCAS 31.61/0.92 | 26.80/0.85 | 15.23/0.52
DDN 33.41/0.94 1 29.99/0.89 | 17.93/0.57
UGSM | 33.30/0.93 | 26.38/0.83 | 14.90/0.47
JORDER | 35.93/0.95 | 28.90/0.90 | 23.45/0.75
DID-MDN | 29.08 /0.90 | 29.84/0.90 | 17.28 / 0.60
Ours 36.39/0.96 | 31.33/0.91 | 24.30/ 0.80
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€ Rain streaks removal

JORDER DID-MDN Ours
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First, we provide a new insight for solving IR
problems.

Second, the developed model takes advantages of
different domain knowledges.

Third, the propagation of DPA converges to a critical
point of the objective.
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