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Abstract: The wrapped phase is a precondition for obtaining phase information in laser interferometry. In
order to reduce the interference of noise in the wrapped phase fringe during measurement and improve the
quality of reconstructed image, an asymmetric fusion non-local and verge extraction neural network (AFN-
VENet) was proposed. The network was designed to add an asymmetric fusion non-local block and a
verge extraction module based on FFDNet. By incorporating the noise features with different levels and re-
verse-guiding the denoising process, it could effectively suppress the noise with different levels while re-

taining more image details. The wrapped phase dataset with multiplicative speckle and additive random
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noise was selected to train. The results of ablation and comparative experiments show that AFNVENet al-

gorithm has better noise filtering effect for different level noises. When the noise standard deviation chang-
es in the range of [0, 2. 0], the means of PSNR, SSIM and SST are 24. 88 dB, 0. 97 and 0. 95 after noise
suppression, respectively. In addition, the unwrapped phase results further show that the RMSE mean of
unwrapped phase denoised by AFNVENet is reduced by 87%, 73%, 79% and 36 % , respectively, com-
pared to SCAF, NLM, KSVD and DnCNN. The feasibility of method is verified. The AFNVENet

method has better robustness in suppressing noises. It is suitable for recovering the wrapped phase informa-

tion with multilevel noises in different interferometric environments.
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Tab.1 Evaluation of noise suppression results of wrapped phases by four models

LY AFNB VEM  BE@E%E4¢  Parameter Count ~ PSNR/dB SSIM SSI  Inference time/rad
c=0.6 25.82 0.95 0.97 121
FFDNet X X 6= 1.0 486 980 21.82 0.94 0.99 121
6= 2.0 19. 94 0.91 1.01 115
c=0.6 26.21 0.96 1.02 122
Model 1 N X 6= 1.0 486 986 22.14 0.95 0.97 121
6= 2.0 20. 92 0.94 1.03 117
c=10.6 26. 33 0.97 0.99 119
Model 2 X N/ 6= 1.0 2221771 22.83 0.95 0.99 124
6= 2.0 20. 64 0.94 1.02 120
c=0.6 27.02 0.98 0.94 121
AFNVENet NG NG 6= 1.0 2221777 23.58 0.97 0.95 118
c=2.0 21.87 0.95 0.98 120
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Fig.3 Noise suppression results of wrapped phases by five denoising algorithms
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Tab.2 Evaluation of noise suppression results of wrapped phases by five denoising algorithms

ERL 9iRvS g i 455 2% PSNR/dB SSIM SSI Inference time/ms
6=0.6 7.63 0.33 1.14 360
SCAF 6= 1.0 8. 24 0.11 1.31 366
6= 2.0 8.19 0.20 1.74 1243
c=0.6 16. 09 0.82 1.01 25638
NLM c=1.0 14. 26 0.63 0.99 23 990
6= 2.0 12.9 0.50 1.39 23 864
c=0.6 17. 44 0.77 0.91 3874781
KSVD 6= 1.0 15.62 0.67 0.80 3875228
=20 13.37 0.51 0.84 3880 304
6=0.6 25.23 0.96 0.96 220
DnCNN c=1.0 21.94 0.94 0.98 235
6= 2.0 19. 96 0.90 1.01 222
c=0.6 27.02 0.98 0.94 121
AFNVENet 6= 1.0 23.58 0.97 0.95 118
=2.0 21.87 0.95 0.98 120
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