41 6 ( ) Vol. 41 No. 6
2017 11 Journal of Jiangxi Normal University( Natural Science) Nov. 2017
: 1000-5862(2017) 06-0629-64
1 2 1 1 1
(1. 330022; 2. 330088)
ROAD
10 159 TA DOI: 10. 16357 /j. cnki. issn1000-5862.2017. 06. 14
8 bit a =0( )
0 b =255( ) .
1
1
1.1
23 IF-THEN-ELSE FIRE
4
WFM. ROAD . Trilateral
5 —_—
1 U= {x} ACU A Bilateral L ROAD
A U A Vx e
u v 01 ¥ ROAD Trilateral
A
V:x e U x e P 3 11 !2( AD x
X(2) =1 x¢P  X(a) =0 (2N +1) x (2N +1) @ (1) \{x}.
U
0 1 01 yel d,=lu -ul (%)
i d, m  r(x) x
6 ¥ i
27 ROAD Roupn( ) = z r,( x)
i=1
P, z=a N=1 m 2<m<7 m =4
p(2) = P, z = 3 Ry
1-P, -P, R
120170420
(61762063) (20114BAB201038 2017BAB202024)
( GJJ14244)
(19769 ~Rough . E-mail: lqy @ jxnu.

edu. cn



630 ( ) 2017
Row (a b) (ab) 3
0.5
1( a) 1(b) min  max. fla b) =min fla b) = max
1(c) (a b) (i)
Ryp(flx ¥)) . 1(c) R(ij) =1 R(ij) =0.
(11) 1 3) 14
A23) A24) R, 0 4 R R
A25) Ry
. 1 (:
rip ={ 7
0
R 1(d) R
0.
152 | 157 | 157 | 129 67 40 36 41 152 | 157 0 0 67 40 0 41
155 157 | 142 86 46 42 45 44 155 157 0 0 0 42 | 255 44
159 147 103 51 45 67 65 52 255 147 51 | 255 67 65 52
160 | 125 62 42 45 48 47 44 160 | 125 | 255 42 | 255 0| 255 44
144 90 43 38 38 44 44 44 0 90 43 38 38 44 0 44
112 55 44 37 38 42 44 49 0 55 | 255 37 | 255 42 44 49
() (b)
15 14 0 0| 162 70 | 122 6 0 0 1 1 0 0 1 0
9 17 0 0 82 75 | 792 15 0 0 1 1 1 0 1 0
193 53 93 162 | 605 161 57 38 1 0 1 0 1 0 0 0
57 174 | 607 18 | 603 147 | 792 30 0 0 1 0 1 1 1 0
270 | 187 24 10 9 52 | 130 49 1 0 0 0 0 0 1 0
218 120 | 365 7| 855 10 6 16 1 0 1 1 1 0 0 0
(¢ Row (d) R
1 0.5
R
Step 1
R R(ij) =1 R.
(iJj)- Step 2 R
R(ij) =1
2 R (7)) v
(7)) 8 (Ns(R)) (1-
1;2 R(i))) fli+iy j+j,) (1 -R(i+
i J+ii)) i =-101 0.
Step 3 v v
1.2 200 (i
e J) (i)

2(b)



631

2(d) 2(b) 2
2
( NMSE)
( PSNR) 2 2
(1. 1
1 0.5 NMSE PSNR
NMSE 0.114 3 0.022 9
PSNR 15.1155 22.089 8
1.3
17
4 A( Xy yl) B( Xy 9’2) F 2
DA B) = J(x, -%)" + (5 -n)
2 2
S(AB) =V «/(xl _xz) +()’1 _YZ) =Y D(A B)
G

1
Zf(x +iy+)R(x +iy +))S(x +i vy +))

Gy =y
ZS(x +iy+))R(x +1y +))
=
x=0 y=0
1.4
0.5 lena B
2(b)) 3
3
3
( NMSE) ( PSNR) (
2) 2
2 0.5 NMSE
PSNR
NMSE 0.012 0 0.1159
PSNR 24.890 9 15.020 5
2
3

Pal S k King R A. Image enhancement using smoothing
with fuzzy sets J . IEEE Trans Syst Man Cybern 1981
11(7) :494-501.

Russo F. A new class of fuzzy operators for image process—
. IEEE International

Conference on Fuzzy Systems 1993 2:815-820.

ing. design and implementation ]

Russo F' Ramponi G. A new operators for the enhancement
. IEEE Transactions on
Image Processing 1995 4(8) :11691174.

Lee CS Kuo Y H Yu P T. Weighted fuzzy mean filters for
image processing J . Fuzzy Sets Syst 1997 89(2) : 157-
180.

of blurred and noisy images J



632 ( ) 2017
J . 1998 15(5) :31-33. 13 Sun Tong Neuvo Y. Detail-preserving median based filters
6 in image processing J . Pattern Recognition Letters
J . : 2015 39 1994 15(4) :341-347.
(1):20=26. 14  Wang Zhou Zhang David. Progressive switching median
7 . filter for the removal of impulse noise from highly corrup—
J. 2009 30(2) :44-46. ted images J . IEEE Transactions on Circuites System
8 . 1999 46( 1) : 78-80.
J . 2012 26( 1) : 166474. 15 Hamza A B Luque-Escamilla P L. Aroza J M et al. Remo-
9 2 ving noise and preservingdetails with relaxed median filters
J . J . Journal of Mathematical Imagingand Vision 1999 11
2017 50(2) :53-58. (2):161477.
10 Garnett R Huegerich T Chui C et al. A universal noise 16
removal algorithm with an impulse detector J . [EEE J . 2010 36(4) :210=212.
Transactions on Image Processing 2005 14( 11): 1747- 17
1754. I 2007 33(5):
11 . 474-479.
J . 2008 21(4) :597-600. 18
12 . I 2011 39(8) :192496.
J. 2011 35(6) :764967.

The New Methods of Fuzzy Theory to Deal with Salt and Pepper Noise

LIU Qiuyun' WANG Lulu® XIE Jun' LIU Peihong' LUO Binghui'
(1. College of Mathematic and Informatics Jiangxi Normal University Nanchang Jiangxi 330022 China;

2. Department of Accounting Jiangxi Institute of Economic Management Nanchang Jiangxi 330088 China)

Abstract: The image filtering algorithm based on the fuzzy information processing technology is studied and some

new ideas are put forward. The high density salt and pepper noise first and foremost to the discussion of ROAD sta—

tistics detection ability of testing noise are talked about the treatment of high density salt and pepper noise are in-

vestigate. Through the understanding of the nature of the salt and pepper noise a new noise detection method is put

forward and the separation of noise points ideas are adopt to denoising noise based on the noise pixel similarity and

better results are obtained.

Key words: salt and pepper noise; membership functions; the threshold; similarity



