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Fourier Transform
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FFT Experiment
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FFT Experiment
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Overall Archtectiure of DF-MSRN
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Amplitude Restoration Stage
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Why Spatial Fourier Fusion Stage?
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Spatial Fourier Fusion Stage
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Spatial Fourier Fusion Stage
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Spatial Fourier Fusion Stage

HFE-based Fusion h
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Spatial Fourier Fusion Stage
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Spatial Fourier Fusion Stage
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DF-MSRN Summary
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Final Output Comparison
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Experiment

Loss Function 1
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Loss Function 2
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Loss Function
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Dataset
MSRB Marine Snow Model Dataset
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Parameter Setting

Optimizer

Adam OptimizerAtE

Implementation Detail

Parameter Final Weight
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Experiment

Ablation Experiments

Small-sized

Various-sized

b Variants PSNR SSIM PSNR SSIM
0 Full method 41.18 0.984 35.39 0.966
1 w/o Stage 1 39.44 0.975 33.36 0.959
2 w/o SAN 40.98 0.983 35.25 0.962
3 w P 41.14 0.984 35.31 0.965
4 w?P + wlo A 39.29 0.972 33.33 0.958
5 w/o Stage 2 37.03 0.969 30.70 0.948
6 w/o HIN 40.92 0.983 35.38 0.966
7 w /o HFE-based fusion 40.50 0.978 34.65 0.955
8 w/o HFE(X) 40.67 0.976 34.79 0.953
9 HFE(X)(3 X 3) 41.05 0.983 35.10 0.963
10 HFE(X)(7 X 7) 41.12 0.984 35.33 0.965
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Small Size Benchmark Comparison

U—Net base:llne & Error
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Small Size Benchmark Comparison
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Various Size Benchmark Comparison

Clean image Original Marine Snow & Error
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Various Size Benchmark Comparison
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Experiment

Benchmark Comparison

Method Small-sized Various-sized

PSNR SSIM PSNR SSIM
w Marine snow 32.20 0.945 23.83 0.876
MF 3 x 3 [27] 28.55 0.846 22.81 0.770
MF 5 x 5 [27] 25.98 0.711 21.93 0.645
Adaptive MF 3 x 3 [17] 29.88 0.910 23.35 0.842
Adaptive MF 5 x 5 [17] 28.08 0.861 22.83 0.794
CycleGAN [64] 34.26 0.951 30.60 0.914
CUT [66] 33.73 0.948 28.94 0.885
Pix2Pix [63] 38.17 0.972 29.78 0.902
BicycleGAN [65] 39.18 0.980 33.07 0.964
U-Net baseline [14] 36.92 0.977 31.04 0.934
UIR-Net [62] 40.07 0.976 30.37 0.941
Dual-channel [20] 36.22 0.965 29.69 0.913
DF-MSRN (Ours) 41.18 0 984 35.39 0.966
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Real Marine Snow Remove
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Conclusion

Coclusion 1
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