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Abstract

In view of the salt and pepper noise generated during the formation, transmission and processing
of remote sensing images, a remote sensing image denoising algorithm combining median filtering,
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matrix low-rank decomposition and guided filtering is designed. Given a noisy image, the algo-
rithm first divides the image into overlapped patches, and uses the inexact augmented Lagrange
multiplier method to solve the matrix low-rank decomposition model of the block image to obtain
the sparse image and the noise image. Then the algorithm uses the median filter to process the
given noisy image, the sum of the denoised image and the sparse image is used as the guide image,
the noisy image is used as input image, and the restored image that retains the details of the re-
mote sensing image is obtained by using the guide filter. Compared with several existing methods,
the effectiveness of the proposed method is effectively proved.
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Table 1. Remote sensing image denoising algorithm based on filtering method and matrix low-rank sparse decomposition
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Figure 1. Test remote images
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Figure 2. The de-noising results for Image_01 remote image with 10% density of Salt and pepper noise
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Figure 3. The de-noising results for Image_02 remote image with 10% density of Salt and pepper noise
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Figure 4. The de-noising results for Image_03 remote image with 10% density of Salt and pepper noise
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Figure 5. The de-noising results for Image_04 remote image with 10% density of Salt and pepper noise
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Figure 6. The de-noising results for Image_05 remote image with 10% density of Salt and pepper noise
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Table 2. Evaluation index results of the denoising effect of different algorithms for remote images with 10% density of Salt

and pepper noise
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SSIM 0.7536 0.8206 0.8210
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SSIM 0.7672 0.7546 0.8012
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