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Weakly-supervised single image dehazing algorithm
based on decoupling reconstruction

ZHANG Jiahao, YU Lei, ZHANG Juan
( School of Electronic and Electrical Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] By far, deep learning—based single—image dehazing algorithms rely on paired haze and haze—free images for training.
The dehazing results on real haze images are limited by the facticity of synthetic datasets. Aiming at the difficulty of acquiring paired
data sets, the weak—supervised single de—hazing algorithm based on decoupling reconstruction is proposed. The algorithm uses the
content encoder and the haze distribution encoder respectively to decouple the image content and fog distribution information from the
input image, and uses the generator model to reconstruct the extracted information.Compared with the existing dehazing algorithm,
the proposed dehazing algorithm is superior in image color reproduction and haze removal, and the restoration result is closer to the
real haze —free scene. Experimental results on both visual effects and objective indicators demonstrate that the proposed model
performs favorably against the state—of-the—art methods.
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Fig. 1 Network architecture
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Tab. 1  Quantitative comparisons with other state — of — the —art
methods on public synthetic testing datasets
R PSNR/SSIM
ik

SOTS (indoor) SOTS( outdoor)
DCP 16.72/0.823 7 19.13/0.814 8
Dehaze—Net 21.16/0.847 2 22.46/0.851 4
AOD-Net 19.06/0.850 4 20.29/0.876 5

Cycle—Dehaze 15.86/0.692 3 18.43/0.728 4
EPDN 22.68/0.901 5

ARFE

23.15/0.910 3

24.88/0.914 9 25.27/0.891 1
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Fig. 2 Visual comparisons on SOTS datasets
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Tab. 2 Results of ablation experiments
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Tab. 3 Results on dehazing dataset in the real scene

PSNR/SSIM
Jrik
I-Haze O-Haze
DCP 14.21/0.624 3 14.52/0.643 1
Dehaze—Net 16.37/0.643 5 17.35/0.683 5
AOD-Net 15.25/0.612 2 16.32/0.637 2

Cycle—Dehaze 18.03/0.801 5 19.62/0.642 1
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Fig. 4 Hazy image synthesis contrast
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