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Abstract: The detection of mine targets will be interfered by the underwater non-uniform strong noise (organic
matter, suspended particles, etc). To solve this problem, a novel denoising method was proposed. Firstly, the local
edge preserving filtering algorithm was optimized and the local edge preserving filtering based on edge perception
constraint was proposed. A spatially adaptive edge perception constraint regularization term was introduced into
the model to better represent the edges and details of the image, so that the edge-preserving and smoothing
property could be better. Secondly, the multi-scale strategy was used to solve the heterogeneity of strong noise,
the optimized model was iteratively applied to the noise removal results of each scale to generate multi-scale
decomposition, and the denoising scale was gradually increaseed in the process of multi-scale decomposition. The
noise of different scales was gradually separated from the denoising results of the previous scale. The

experimental results show that, compared with other classical denoising methods, the proposed algorithm can
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better remove the underwater non-uniform strong noise while retaining the mine target information, which also

has a certain guiding significance for real-time mine operation.

Key words: non-uniform strong noise;

target detection
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Fig.1 Flow chart of denoising algorithm
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(a) Simulated mine target image
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(b) Descattering result
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Fig.2 Simulated mine target image
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Fig.3 Strong noise statistics of simulated mine target image
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Fig.6 Comparison of denoising results of the two filtering algorithms
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Fig.7 PSNR comparison of the denoising results of the two filtering algorithms under different noise levels
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Tab.1 SSIM comparison of image denoising results under different noise levels

Noise standard deviation

Images Algorithms
15 20 25 30 35 40
LEP 0.9378 0.9255 0.9074 0.8876 0.8615 0.8411
Fig.6(a) LEP-EPC 0.96148 0.9452 0.9205 0.9027 0.8891 0.8635
LEP 0.9319 0.9265 09131 0.8973 0.8756 0.8561
Fig6(d) LEP-EPC 0.9594 0.9476 0.9325 0.9192 0.8921 0.8819
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Fig.8 Comparison of denoising results of simulated mine target images
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Tab.2 Quality assessments of denoising results of

different algorithms

Minel Mine2 Mine3 Mine4

Algorithms
ENL EPI ENL EPI ENL EPI ENL EPI

Original image 33.67 1.0 39.10 1.0 31.65 1.0 833 1.0
BM3D 48.34 0.84 4836 0.55 37.43 0.80 6.99 0.52

Ly 76.22 0.82 73.75 0.62 61.16 0.62 3.09 0.32
LEP-EPCM  422.75 0.98 307.88 0.64 230.75 0.86 232.16 0.60

R 3 FRIEEEGRERMFEMITLL
Tab.3 Time cost comparison of denoising results of

different algorithms

Algorithms Minel Mine2 Mine3 Mine4
BM3D 125 119s 11.7s 11.1s
Ly 325s 327s 3.05s 3.07s
LEP-EPCM 3.06 s 3.08s 295s 3.01s
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Fig.9 Image segmentation comparison before and after denoising under different algorithms
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