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Abstract: To effectively detect random-valued impulse noise and remove its interference on the image,
this paper proposes a new switching total variation denoising method. The method detects and modifies noise in
different window neighborhoods of 3 px X3 px, 5 px x5 px and 7 px X7 px according to different densities of
random-valued impulse noise, and adopts a total variation based method to denoise the pixels that are finally
judged as noise. In addition, the method uses a dynamic threshold to perform multiple noise detection and re-
moval on the denoised image, thereby further improving the denoising effect. Simulation results show that the
method can effectively remove noise and protect image details for images with random-valued impulse noise of
different densities. It outperforms other methods in terms of peak signal noise ratio.

Keywords: random-valued impulse noise; noise detection; total variation modal; image denoising; peak sig-
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P EAKRT 50% By, KRBT e rORCR s MAEM R 5 5 R T 60% B, A SCRER 55 T
SNC 95 . Xl REZ Py SNC BEMTH] T — DR AR B 11 (9 px x 9 px), 7 i 5 HE MR 7 1 8115
e, A RTRETE BT LN R BIRAZ V5 G R RIS A, T/NGT H U AT RESE A i s i i fle . Jd a5 T A
2 BE DX TA) PN A Bk 1Y PSNR HLI P31, AT LR A SCREAT SR e T HA A 1, X il WA SO
VEAE AN 75 %85 B R B AT 5 Y B R A S R P RE
R1 FEEE Lena EBRERIT PSNR LEE
Tab.1 PSNR of different algorithms to Lena image

ik W 9% Z Noise density SEHI(E
Algorithm 20% 30% 40% 50% 60% 70% Average
psM‘e 29. 74 28.03 26. 92 26. 05 24.99 24.13 26. 64
TSM! 31.54 27.51 24. 12 21.52 19. 63 18.09 23.74
MSM™ 34.34 31.13 28.01 25.30 23.19 21.35 27.22
PWMAD"" 30. 90 26. 45 22.65 20. 08 18.06 16.43 22.43
SNCH 33.98 32.29 30. 93 29.95 29.11 28. 34 30. 77
Spr!! 34.12 32.54 30. 85 29.17 27. 14 24. 48 29.72
APCM™ 33.86 34. 38 30.71 28. 61 24.28 - 30.37
Sspt 30.38 29.25 27.76 25.97 23.58 20. 47 26.24
BPDF!"* 35. 82 33. 12 30. 52 28. 08 25.71 22.99 29.37
SAMFWMF!'’ 29.28 28. 89 24.76 24.55 24.33 24.01 25.97
OGSTV —1p'™® 31.55 29.21 27.67 25.72 - - 28. 54
DBMTVD! 34.06 32.31 30. 92 29. 54 27. 88 - 30. 94
AR 35.96 33.91 32.15 30. 06 28.49 25.75 31.05

Our Algorithm
VLI - — 7 7 X SCK T TE I 8

Note:“ —” indicates none in corresponding paper.
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