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Adaptive Switching Filtering Algorithm for SAP noise
Kim Donghyung

the calculated noise ratio belongs to.

{Abstract)

The SAP(salt-and-pepper) noise changes the pixel value to the maximum and minimum
values of the dynamic region of the pixel. For this reason, unlike white Gaussian noise, SAP
noise can predict the ratio of noise relatively easily. Because the condition of the neighboring
pixels that can be referenced changes according to the noise ratio, it is necessary to apply
different noise reduction methods according to the noise ratio. This paper proposes an
adaptive switching filtering algorithm which can eliminates the SAP noise. It consists of two
phases. It first detects the location of the SAP noise and calculates the noise ratio. After that,
the image is reconstructed using different methods depending on which of the three sections

As a result of the experiment, the proposed method showed superior objective and
subjective image quality compared to the previous methods such as MF, AFSWMF, NAMF

and RWMF.
Key Words : ASF(adaptive switching filter), SAP Noise Reduction, AFSWMF (adaptive fuzzy switching
weighted mean filter), NAMF(non—local adaptive mean filter), RWMF (reliability—based
mean filter)
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HYS o Wl o 383k Addem 35 A7 2 e A8ste] s dds Sdaialth Adtehs
Elgo] d&A o o 489 Aoz 7HE w2 W A Vs wiek Zol Py, fholl whel ASFI,
S Hlgol| @A o) ASF2, za]i ASF3 WS AEldon A3
WA G wlEel W 254 SAP Fe AA 7]
W Adg ] BEAS 2Rl sl Al Abed A
v, A8 2 B4 Az} A 4671¢] Al thelA MF, AFSWMF, NAMEF,
ASF1, ASF2, ASF3E o] 1% ofn]#] 9] 234
Ajkste dareglEe] eSS Aal T 46709 o] FAS v A& o]&ato] A=dGith
<E D A 467 onlAlg FL HEo] 0<Psip<509] B9 TfsiA Zzte] oz EUe uf
Zeje] A g 7HE oA fot AAh HlE
Psse MF AFSWMF NAMF ASF1 ASF2 ASF3 Total
Psap=10 0 (0.00%) 0 (0.00%) 0 (0.00%) 43 (93.48%) 3 (6.52%) 0 (0.00%) 46 (100.00%)
Pssp=20 0 (0.00%) 0 (0.00%) 0 (0.00%) 44 (95.65%) 2 (4.35%) 0 (0.00%) 46 (100.00%)
Psp=30 0 (0.00%) 0 (0.00%) 0 (0.00%) 44 (95.65%) 2 (4.35%) 0 (0.00%) 46 (100.00%)
Poar=40 0 (0.00%) 0 (0.00%) 0 (0.00%) 42 (91.30%) 4 (8.70%) 0 (0.00%) 46 (100.00%)
Poap=50 0 (0.00%) 0 (0.00%) 0 (0.00%) 27 (58.70%) 19 (41.30%) 0 (0.00%) 46 (100.00%)
average 0 (0.00%) 0 (0.00%) 0 (0.00%) 40 (86.96%) 6 (13.04%) 0 (0.00%) 46 (100.00%)
<& 2 A 467) om A9 g o] 50<Psyp<80Q] Ao TSI Zzte] o BUPS uj
i) ARH S A oA Soh AASHE HlE
Psse MF AFSWMF NAMF ASH ASF2 ASF3 Total
Poap=60 0 (0.00%) 0 (0.00%) 0 (0.00%) 5 (10.87%) 41 (89.13%) 0 (0.00%) 46 (100.00%)
Poar=70 0 (0.00%) 0 (0.00%) 0 (0.00%) 0 (0.00%) 45 (97.83%) 1 (217%) 46 (100.00%)
Porr=80 0 (0.00%) 0 (0.00%) 0 (0.00%) 0 (0.00%) 45 (97.83%) 1 (217%) 46 (100.00%)
average 0 (0.00%) 0 (0.00%) 0 (0.00%) 1.67(3.62%) | 43.67(94.93%) | 0.67(145%) | 46 (100.00%)
<E 3> AA 467) oA FL HIE] Po80<] Aol thelA ZAzte] WHos BUPS uf
Hrje] ADA S AL oA foh ARSHe g
Pswe MF AFSWMF NAMF ASH ASF2 ASF3 Total
Psap=90 0 (0.00%) 0 (0.00%) 0 (0.00%) 0 (0.00%) 4 (8.70%) 42 (91.30%) 46 (100.00%)
average 0 (0.00%) 0 (0.00%) 0 (0.00%) 0 (0.00%) 4 (8.70%) 42 (91.30%) | 46 (100.00%)
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A7 312 (PSNR) H]aL

Pswe MF AFSWMF NAMF RWMF Proposed
Pear=10 29418 36.524 34.819 36.607 37.020
Psap=20 26.255 33.809 31.998 33.871 34.258
Psap=30 22101 32.023 30.209 32.088 32421
Psap=40 18142 30.544 28.891 30.672 30.889
Psap=50 14.729 29.128 27.812 29415 29424
Psap=60 11.928 27.772 26912 28.288 28.288
Psap=70 9.709 26.306 26.028 27.078 27.078
Psar=80 7.851 24716 25.086 25.678 25.678
Psar=90 6.387 22515 23,578 23.505 23.635
average 16.280 29.260 28.370 29.689 29.855

Psap=10% Psap=30%
37 325
365 3z
36 315
355 31
35 305
345 30 I
o || L S [ SO || L S 1
176x144 352x288 512x512 Average 176x144 352x288 512x512 Average
{17 images) {15 images) (14 images) {Total images) {17 images) {15 images) (14 images) {Total images)
mAFSWMF  m NAMF RWMF Proposed WAFSWMF = NAMF RWMF Proposed
Peap=50% Poap=70%

285
28
275 . I I

512x512 Average
(14 images) {Total images)

176x144 352x288
{17 images) {15 images)
WAFSWMF W NAMF ® RWMF
Psap=90%

24

235

22

176x144 352x288
{17 images) {15 images)

<19 5 #ulgo] 27 10%, 30%, 50%, 70%, 90%%

mAFSWMF  m NAMF

Proposed

23
225 I I
- - |

512x512 Average
(14 images) {Total images)

RWMF

Proposed

323 Ak %

265

26

255 II

25

176x144 352x288
(17 images) (15 images)

o] HF PSNR H]a

uAFSWMF  m NAMF

512x512
(14 images)

RWMF
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Average
(Total images)
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