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Abstract: The purpose of image blind deconvolution is to estimate the unknown blur kernel from an
observed blurred image and recover the original sharp image. Conventional methods used simple models
to estimate blur kernel, meaning mistakes were inevitable between estimated blur kernel and the real
one. It would cause the final deblurred image unpredictable. A multi —scale convolutional neural
network was presented based on the novel residual network. And it restored sharp images in an end-
to—end manner without estimating blur kernel. Domain constraint layer was designed to the WGAN, it
could restrict parameters initial values and accelerate convergence. A total loss function was designed

including perception loss which was based on the multi—scale network and adversarial loss which was
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based on conditional GAN. Extensive experiments show the superiority of the proposed method over

other representative methods in terms of quality and quantity. The method is 4 times faster than the

similar methods.

Key words: multi—scale convolution neural network;

networks;  noisy and blurry image
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Fig.1 (a) Original residual network architecture;

(b) Modified residual network architecture

Bl 2 B, L, .S, 57 AR R | 45 A8 L
FIE  ELSEE W ER, T Ar k FORTE S i & F R A
k2, TRFEACIR R 172, BREE =2 LN, B 25 A
SRR EIAGORT b — 250 0 T O R 2 R DL S

Back propagation

3x 3 Conv

=N

Resnet block

=
]
S
]
Pl
*x
e

3x3 Conv
Instance norm
ReLU
3Ix3 Conv
Instance norm

13 resnet blocks

Upsample

‘ Back propagation

=R

L

;5

3x3 Conv

Resnet block

3x 3 Conv
3% 3 Conv
RelLU

.
g
=
(101
x
~

Instance norm

=
=]
=
o
2
=
7
=

13 resnet blocks

Upsample

=

Back propagation

OO R

3x3Conv

Pl 2 2 ]UBE A B 22 I 2 45 4
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Tab.1 Evaluation results of the 1 000 images in
GoPro dataset, K denotes the multi—scale

level

Proposed method

Metric Ref.[3]  Ref.[8]

K=1 K=2 K=3

PSNR 24.64 29.23 29.56 33.14 32.25
SSIM 0.842 0.916 0.884 0.953 0.951

Time 20 min 4.33 s 3.81 s 1.20 s 0.94 s
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Fig.4 Results of GoPro dataset
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Tab.2 Evaluation results of the images in
Kohler dataset, K denotes the multi—

scale level

Proposed method

Metric Ref.[3] Ref.[8]

K=1 K=2 K=3

PSNR 25.22 26.02 25.63 25.97 26.13

MSSIM 0.773 0.811 0.798 0.802 0.815
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Fig.5 Results of Kohler dataset
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Tab.3 Evaluation results of the 208 images in

Lai dataset, K denotes the scale level

Proposed method

Metric Ref.[3] Ref.[8]

K=1 K=2 K=3

PSNR 18.902 21.998 22.483 24.834 22.596

SSIM 0.525 0.669 0.684 0.695 0.725

Time 4 min 1.25 s 1.26 s 0.98 s 1.22 s
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Fig.6 Results of Lai dataset
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