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Abstract

The filtering of sonar images is extremely important as the primary step in image preprocessing.
However, sonar images have the drawbacks of low contrast, small grayscale range, and unclear
useful information. Traditional filtering methods cannot achieve good results in sonar image fil-
tering. Therefore, this article applies the Discrete Orthogonal S-Transform (DOST) to the filtering of
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sonar images. Determine the threshold using wavelet thresholding method, remove high-frequency
DOST coefficients using a hard thresholding function, and finally perform inverse transformation
to obtain the filtered image. The article also compared multiple filtering methods using various
evaluation indicators and analyzed them using real sonar images, proving their practicality.
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Figure 1. The original image of sonar images
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Figure 2. The original image of sonar images
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Figure 3. Experimental results of Figure 2(a)
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Figure 4. Experimental results of Figure 2(b)
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Table 1. Quantitative measurement of different filtering methods for sonar images in Figure 2(a)

#F 1 B 2EMEREARIERGENEEEE

Fik PSNR SSIM ENL EPI
KT 26.4451 0.7498 3.2156 0.5083
LEE 8% 2% 23.6245 0.5611 3.3523 0.3583
KUAN JEi 3% 20.0751 0.5050 3.6631 0.3393
FROST JE i #% 19.8188 0.4824 3.9725 0.3283
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Table 2. Quantitative measurement of different filtering methods for sonar images in Figure 2(b)
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Jrik PSNR SSIM ENL EPI
AT 26.0354 0.8141 6.9245 0.5373
LEE JEH 2% 21.9401 0.5564 7.3615 0.3480
KUAN JE 3 3% 19.5987 0.5346 7.9149 0.3427
FROST ¥ 4% 18.7320 0.4992 8.4012 0.3253
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