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Image Salt & Pepper Noise Self-adaptive Suppression Algorithm Based on
Similarity Function

SONG Yu! LI Man-Tian! SUN Li-Ning'

Abstract
function self-adaptive weighted algorithm is proposed. It analyzes and overcomes the shortcoming of the local extremum

Through summarizing the existing detail-preserving salt & pepper noise suppression methods, a new similarity

misjudgment of the Maximum-minimum noise detector by using a similarity function self-adaptive weighted algorithm.
The local window noise probability is estimated by applying extremum trimming operation to select a suitable filtering
window (recursive window or non-recursive window). Thus the proposed algorithm realizes self-adaptive suppression of
different salt & pepper noise probabilities using a 3x3 filtering window. Experiments show that the results of salt &

pepper noise suppression, detail-preserving and computation efficiency are satisfactory.
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K2 10% HUERMEFE VS L) Lena IR R n 45 1
Fig.2 Lena image corrupted by 10% salt & pepper noise
and the filtering result

K3 80% MM YT L) Lena EUG R IEN G &5 1
Fig.3 Lena image corrupted by 80% salt & pepper noise

and the filtering result

B4 15% MUERME V5 U Sailboat G RIS 45 9
Fig.4 Sailboat image corrupted by 15% salt & pepper

noise and the filtering result
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5 90% MR VS I Sailboat EIG R IR 5 45 4R
Fig.5 Sailboat image corrupted by 90% salt & pepper

noise and the filtering result
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Table 1 Evaluation results of the proposed algorithm

Lena Lena Sailboat Sailboat
PR R 7 3 10% 80% 15% 90%
PSNR 33.7373  23.6773 39.7028 27.8280
MAE 0.0127 0.0760 0.0120 0.0876
ZEE (s) 0.8906 1.2969 3.8125 5.4531
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Table 2 Evaluation results of the different algorithms
(PSNR)

W ER I P 1% 5% 10% 20% 40% 60%

MF 21.1262 21.0456 20.9415 20.6257 19.1768 14.0474
25.2303 25.1001 24.9366 24.4238 22.8430 19.6229
MPVF 27.5648 27.5008 27.2707 26.5722 24.2314 21.2659
31.4049 28.6499 26.5971 23.8042 19.5758 16.2507
29.8217 27.9841 26.4284 24.1620 20.2699 16.2011
MMEM 23.7396 23.5930 23.4571 23.2741 22.8748 22.1409

AMF  27.8098 27.6604 27.2588 26.1845 23.6545 20.2594
A 33.3994  31.2061 29.4720 27.1780 24.4892 22.4968

3 BFEREREZ FIN S H
Table 3 Comparision of computation time for the

algorithms

i AFSF MPVF LRCF PSF MMEF AMF 5%
TR (s) 14.328 14.6875 32.8438 29.8750 4.5781 35.8594 4.9219

6 60% HUERME 5 L) Baboon &4
Fig.6 Baboon image corrupted by 60% salt & pepper

noise

Kl 7 EIER (MF) 458
Fig.7 Result of MF

8  HAIEN B g (AFSF) 4721
Fig.8 Result of AFSF
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K9 trgEs ks (MPVE) 4558
Fig.9 Result of MPVF

Kl 10 KJsHAHK (LRCF) 454
Fig.10 Result of LRCF

Bl 11 T s (PSW) &5
Fig. 11 Result of PSW

12 MMEM %t
Fig.12 Result of MMEM

Kl 13 HIGMEMER (AMF) 25258
Fig.13 Result of AMF

K14 SR FEER
Fig.14 Result of proposed algorithm

Kl 15 Baboon Jffil&l1%
Fig.15 Original Baboon image
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