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Abstract

Recent deep learning-based image deblurring methods typically adopt single encoder-decoder architectures. However,
they struggle to effectively restore structural features when blur occurs in multiple directions. To address this
limitation, we propose a novel Dual-Path Divide-and-Conquer Neural Network (DPDC-Net). The proposed architecture
consists of two encoders that extract vertical and horizontal features independently, and two decoders that reconstruct
the image from these directional features. Furthermore, by applying a parameter-sharing strategy between the
directional branches, DPDC-Net maintains the same number of parameters as conventional single-path models while
achieving improved performance. Experimental results demonstrate that the proposed DPDC-Net outperforms the most
recent method, MRDNet, on the GoPro dataset, with improvements of 0.15 dB in PSNR and 0.0024 in SSIM.
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Fig. 2. Overall architecture and decoder output features of DPDC-Net
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Table 2. Comparison of parameters and processing time
between existing image deblurring methods and the
proposed method

Methods Params Processing time
DeepDeblur [4] 117 M 006 s
DeblurGAN-v1 [5] 6.1 M 002 s
SRN [6] 68 M 014 s
DeblurGAN-v2 [7] 609 M 033 s
PSS_NSC [8] 284 M 041 s
DMPHN [9] 217 M 020 s
DSSN [10] 6.3 M 004 s
MTRNN [11] 26 M 009 s
DBGAN [12] 16 M 028 s
MSCAN [13] 75 M 025's
MIMO-UNet [14] 6.8 M 003 s
XYDeblur [15] 49 M 004 s
LACA-SSN [16] 138 M 003 s
MRDNet [17] 71 M 190 s
DPDC-Net 49 M 005 s

= O|0|x| C|22id WHS Hotsls ol 2o vl

Table 1. Comparison of results between the proposed method and existing image deblurring methods on the GoPro

datasetl4]
Methods Vear GoPro dataset [4]
PSNR (dB) [26] 1 SSIM [26] 1 MS-SSIM [27] 1 VIF [28] 1 MSE [29] |

DeepDeblur [4] 2017 27.83 09151 0.9377 04709 134.99
DeblurGAN-v1 [5] 2018 25.02 0.8474 0.8739 0.3544 251.91
SRN [6] 2018 30.25 0.9348 0.9574 0.5171 71.72
DeblurGAN-2 [7] 2019 29.08 0.9183 0.9426 04743 101.68
PSS_NSC [8] 2019 30.96 0.9420 0.9641 0.5325 64.39
DMPHN [9] 2019 31.39 0.9477 0.9684 0.5486 56.87
DSSN [10] 2020 30.74 0.9385 0.9614 0.5268 66.68
MTRNN [11] 2020 31.13 0.9447 0.9665 0.5482 62.71
DBGAN [12] 2020 31.18 0.9462 0.9652 0.54%4 61.51
MSCAN [13] 2021 31.23 0.9452 0.9655 0.549 61.29
MIMO-UNet [14] 2021 31.73 0.9503 0.9686 0.5621 54.79
XYDeblur [15] 2022 30.93 0.9436 0.9638 0.53%4 65.43
LACA-SSN [16] 2023 31.43 0.9469 0.9664 0.5535 59.01
MRDNet [17] 2024 31.71 0.9499 0.9682 0.5620 55.56
DPDC-Net 2025 31.86 0.9523 0.9701 0.5665 52.46
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