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Removal of impulse noise based on peer neighbor group

Shan Jianhua
( Depterment of Mechanical Engineering Anhui University of Technology Ma anshan 243032 China)

Abstract: In this paper a novel approach is proposed for removing and restoring random-valued impulse noise and

preserving fine details at the same time. The impulse noise detection technique is presented which is based on the so—<alled

peer group concept. A pixel is noisedree only when its peer neighbor number is local maximum or large. Extensive

simulations show that the proposed filter provides better performance than many of the existing filters and the computational

complexity is lower than many of the median-based filters. In particular the threshold is adaptive to different image types.
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PSM ( progressive

median) TSM( tri-state median) * .
EMROAD ( efficient method
based on the ROAD) * PWMAD ( pixel-wise

MAD) ° UNR( universal noise removal) ® GS(
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;2) Fig.1  Neighbor number image of Lena with different noise rate
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’ . x; L isolate pixel) R,
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abs(x, —x) < T (1) 1 R,
T T X, Walkbridge
N, N, 08 . T N, Cameraman R;, 1% R,
T 20, 1 Lena °
R;, 13%
N 20 1(a) R, 13% 20% R,
N8 3 20% o
Ni 1 Rip
N, R Tab.1 Isolate pixel ratio R;, of noise image
° Noise ratio/%
1 10 20 30 40 50
Ni Cameraman 7.09 12.35  16.45 19.39 21.52
Ni , Lena 7.01 12.36  16.34 19.23  21.18
Jetplane 6.98 12.21 16.19 19.00 21.08
o Pirate 6.89 11.93  15.79 18.72 20.76
Walkbridge 6.53 11.38  15.12  17.98 20.16
0 3
20% 20% 40% x; 3 x3
40% o N N S num(J,,,.)
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T s any(J,,,,) T s
T\ T,\T, T, SSP  ESP
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N, 4
N;
iftN, >=4orx, € J,, thenx, e SSP
elseif N, <=4 & abs(x, —any(J,,)) <=T,
then x, € ESP
else x, e NP
N, 4 6
Ni,
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ifN, . >=6 thenx, e SSP
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else
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abs( x, —any (J,.)) < T,
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else x, € NP
ifx, e J .
if N . > =6 thenx, €SSP
elseif N, = =5 & num(J,) > =2 thenx, SSP
else x;, e NP
else
if N; > =4 thenx;, eSSP
elseilt N, >4 & abs(x, —any (J,.)) < T,
then x;, e SSP
else x, e NP
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num(sp,) > 0 & abs(x;, — mean(sp,)) < T, (2)
SPuw W P(n'giirst mean
3 x3
8 bit 512 x512
PSNR 0
2 Lena
PSNR
; SNC o
T =20T =25 T,=20T7,=10 T, =
20 o
2 Lena PSNR
Tab.2 Comparison for various methods in PSNR
Noise rate/%
20 30 40 50 60
PSM ! 29.74 28.03 26.92 26.05 24.99
MSM 2 34.34  31.13 28.01 25.30 23.19
TSM 3 31.54  27.51 24.12  21.52  19.63
EM * 34.78 32.25 29.92  27.60 25.56
PWMAD 3 30.9 26.45 22.65 20.08 18.06
UNR ¢ 33.30  31.21 28.57 26.12 23.65
Gs’ 32.73 27.92
SNC ? 33.98 32.29 30.93 29.95 29.11
NEW 35.37  32.67 30.94 28.17 25.68
2 Lena
:20%
;40%
; 60%
o 3 40%

Lena
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Fig.2 Restoration performances of Lena image with different noise rate
(a) Niadnl (PSNR ‘24 M) (b) I'ch'purs (PSNR=30.32) (c) Walkbridge (PSNR=24.13)
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Fig.3 Restoration for corrupted images with 40% noise rate
3 Lena  Walkbridge T PSNR
Tab.3 Dependence of the PSNR on the parameter T on the images Lena and Walkbridge
Lena Walkbridge
T/%

5 10 20 30 40 50 60 70 5 10 20 30 40 50 60 70
10 37.67 37.76 37.91 36.80 35.06 32.79 30.85 29.14 25.03 27.84 27.90 28.75 29.73 29.71 28.78 27.52
20 32.39 33.67 35.37 34.10 31.74 29.61 27.52 25.80 21.65 25.27 27.14 27.21 27.45 26.93 25.62 24.28
30 27.50 29.70 32.67 31.26 29.26 26.93 24.81 23.36 20.67 22.30 25.39 25.78 25.66 24.79 23.40 22.14
40 25.73 28.48 30.94 29.65 25.72 23.78 22.17 20.59 18.29 21.46 24.13 24.01 23.72 22.64 21.45 20.15
50 23.75 26.57 28.17 26.43 21.77 20.50 19.25 17.94 17.74 19.98 22.08 21.42 21.13 20.39 19.36 18.28
60 21.60 23.91 25.68 22.25 17.74 17.13 16.33 15.39 15.84 18.28 20.57 20.56 18.40 18.06 17.32 16.33
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Tab.4 PSNR values compare with ref 10 on the images Lena and Walkbridge

Lena Noise rate/%

Walkbridge Noise rate/%

10 20 30 40 50 60

10 20 30 40 50 60

FSMm 10 31.62 26.59 23.10 20.33 17.79 15.52

NEW 37.91 35.37 32.67 30.94 28.17 25.68

27.88 24.88 22.49 20.36 18. 64 16.85

27.90 27.14 25.39 24.13 22.08 20.57

o 3 x3

9p(1-p) P p 4

+ 12 +9p(1 -p) +p
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19 +( 18 plog3 +4) /
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