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Salt and pepper noise filtering algorithms based on
switch two-stage detection
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Abstract: Switch median filters are very suitable for detection and removal of the salt and pepper
noise. An algorithm based on signal local difference and an algorithm based on signal directional differ-
ence for detecting salt and pepper noise were designed in this article. Both of them belong to two-stage

noise detection algorithms, and the first-stage detection for both is based on gray-scale range criterion.
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The difference between the two algorithms embodies in the second-stage detection. The former is
based on local difference criterion, and the later is based on directional difference criterion. In the sec-
tion of algorithm evaluation, first, the optimal parameter settings for the two algorithms were deter-
mined through analysis and experiments. Then, the denoising effects of the two algorithms were eval-
uated by denoising the test images with different noise density. The evaluation results show that the
algorithm based on directional difference has better performance than the algorithm based on local
difference. For both of the two algorithms, the denoising effects are inversely proportional to noise
density. But more importantly, the two algorithms may be prone to misjudge the image-edge pixels or
detail pixels as noise points. This will be the main improvement direction of the switch median
filtering algorithm in the future. Finally, the two algorithms have the similar computational efficiency.

It verifies the structural similarity between them.

Key words: image denoising; salt and pepper noise; switch two-stage detection; image edge;

image detail
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Fig.3 Thumbnails of test images used in evaluating ex-

periments

Wt ALAE T — T T Al
A A R B3 R s 3K R R A A 8 1Y 2 XS AE
TE 52 BB A AR ey 1) £k M 7 7 SF 2 1) IR 9 X B4l
FETE R 58 BB AR A A AU 75, ] 5 A X sk P 19
IEHAG 5 R L 22 50 (R A B 22 0] A 42 B
(B AR 22 5 A2 4 K e st 4 SRk T A 58 B 5k
KB 2K TC A X e 5, 35 T R B
NGB 4K I FE FP HOR R K A A 25 KT
BIE T, R R B 236 2 30 v] 6804 i 2 Fff i
8 T A5 5 A 5 ) kg M 7 0 5 M 7 R A SR
Ko FERE 4 7R Ik R 1037 14 HRL R 1R s 4G
I 51 e, Xt T 20 2B B — K B (B R 227 11%
ZoRUL, Y T, E N 0.5, T, 8 10 B, %13 £ 4
PR Ay W T A DR S R R A(EAE R 210, (H

T AT I KRE] 40 B 2R B PR,

B 4 SIS ERALAR FR BB ER MR A DU 22 4] (“T037)
Fig.4 Case for detecting salt & pepper noise at im-
age-edges (“103”)
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