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Distortion-guided Module for Image Deblurring
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Abstract

Image blurring is a phenomenon that occurs due to factors such as movement of a subject and shaking of a camera. Recently,
the research for image deblurring has been actively conducted based on convolution neural networks. In particular, the method of
guiding the restoration process via the difference between blur and sharp images has shown the promising performance. This paper
proposes a novel method for improving the deblurring performance based on the distortion information. To this end, the
transformer-based neural network module is designed to guide the restoration process. The proposed method efficiently reflects the
distorted region, which is predicted through the global inference during the deblurring process. We demonstrate the efficiency and
robustness of the proposed module based on experimental results with various deblurring architectures and benchmark datasets.
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Fig. 1. Entire structure of the proposed distortion guided module(left) and details of the decoder(right)
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Fig. 2. Example of applying the proposed module to MINO-UNet
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Fig. 3. Deblurring result of GoPro dataset[4]. (a): input image, (b): ground truth, (c): restoration result of MIMO-UNet, (d): restoration

result of proposed method
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Fig. 4. Deblurring result of HIDE dataset™. (a): input image, (b): ground truth, (c): restoration result of MIMO-UNet, (d): restoration
result of proposed method
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Table 1. Quantitative evaluations on GoPro dataset!

Method Module PSNR SSIM Module PSNR | SSIM

MIMO-UNet™ | without DGM 31.18 0.916 with DGM 31.54 | 0.923
DSSN® without DGM 28.34 0.861 with DGM 28.80 | 0.868
DeblurGANv2®! | without DGM 23.87 0.733 with DGM 25.77 | 0.805

Note: DGM denotes distortion guided module
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E 2. HIDE H|O|E{AIMofM 2] M2k 7} H|w
Table 2. Quantitative evaluations on HIDE dataset!'?

Method Module PSNR | SSIM Module PSNR | SSIM

MIMO-UNet!™ without DGM | 28.50 | 0.884 with DGM 29.39 | 0.898

DSSN® without DGM | 27.00 | 0.843 with DGM 27.46 | 0.850

DeblurGANv2® | without DGM | 23.05 | 0.717 with DGM 2441 | 0.770

Note: DGM denotes distortion guided module

E 3. RealBlur-J GIO[E{AI™I0)Me| A2kA H7} H|w
Table 3. Quantitative evaluations on RealBlur-J dataset!™

Method Module PSNR | SSIM Module PSNR | SSIM

MIMO-UNet” without DGM | 28.05 | 0.848 with DGM 28.34 | 0.854

DSSN® without DGM | 28.67 | 0.852 with DGM 28.61 | 0.852

DeblurGANv2® | without DGM | 26.31 | 0.768 with DGM 27.46 | 0.812

Note: DGM denotes distortion guided module
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Fig. 5. Examples of fail restoration of the proposed method. (a): input image, (b): ground truth, (c): restoration result of proposed method,
(d): ground truth of blur mask, (e): blur mask result of proposed method
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Fig. 6. (a): latent feature of convolution, (b): latent feature of transformer, (c): input image, (d): ground truth, (e): ground truth
of blur mask
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Fig. 7. (a): camera shaked blur image, (b): ground truth, (c): restoration result of convolution based module, (d): restoration

result of transformer based module
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Table 4. Quantitative experimental results according to the structure

Methods Dataset PSNR SSIM

Convolution Based

DGM GoPro dataset 31.15 0.917

Transformer Based

DGM GoPro dataset 31.54 0.923
Convolution Based
DGM HIDE dataset 28.67 0.888
Transformer Based
DGM HIDE dataset 29.39 0.898
Note: DGM denotes distortion guided module
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