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Medium Noise Removal Algorithm and Medium Measuring of Fdelity of Image
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Abdtract:  This paper makes a new definition on image noise according to two features of noise known as the random and
fuzzy ater the analysis of the progress of image noise production. Following that a new image noise remova agorithm based on the
measuring of medium truth scale is given. By sample simulation and classica PSNR eva uation it shows the image noise remova a-
gorithm based on measuring of medium truth scale brings about a better noise remova efect compared with the classic one,which
will lead to its practicable and eff ective applications in noise remova and image restoration. In addition ,a new measuring method of
fiddlity of image based on image entropy is introduced in this paper to reduce the common deviation between the classica assess-
ment results such as PNSR and the human subjective perception as well as its validity is proved by a sample assessment.

Key words: image noise, medium truth scae,noise remova agorithm , medium entropy ,measuring of fidelity

[11 15]

[16]

[1 4] y
[5,6] [7] ,
(8] [9.10] , ,
: 2.1
. , MSE ,
) PNR( ). , (1)
:2007-07-17; :2007-11-20

(No. NY206010) ; (No. NY207083)



980

2008

,’

145 LA T PR ol 20 BT 1 4% Fh I R R Iy

(2) 41 M P ) P 5 T 2 il R R 2 SIS
P R I (e, y ) I X

n(x,y)=glx,y)=f(x,y) (1)

Horp fCa, y) HPRRUEME, g (x, y) RS Bt i 16— 1B
LI 1% .

P17 P 5 SO« e i A m] il i B ML 7 B
I B AN 1, BEBLEY , R ARG 110 Jr ik &
AL PR b PR 5 AR B AT BRI L R e
SCBEAT WA X0 PRI 8 75 1) B AL RS R
2.2 FHIEX

FER P R BE UL R ASHR A P A D il e A
A5 BRER I AEIE , F S O M HE S BRI R
P 28t B, E A BP9 5 SO ARG 0 7 1R A
it 2 (PR 5 BAILYE A 45 (R AR S AT B 1 75 L7, 7E
CEF LY 6 E R AR E R ik, A RE
PR BRI PE R HLYE A 1 A a0 P 5 e 7 A
TE PRI ST AR Pl 4% M 7 B AL RORER M 1 A, £2
M B0 P I 75 11 LA

X PGP AT E PERTR 2R A PRI
EX 2 RS iR B (R F

(R B AL 4

TEX 3 JUTE NG o I R () 2 i B AT 4 M 75
PP PR BRI I 75

H1 R B AL M P RIRSOR I8 7 3 30 DS 1) S AR
JEOANTA] DR AEREA T P AR AR BRIRE , R B X 25 B 1 S AR
IE D) R . A GRS R A% i o P v, W P A7 T Y
S0 B I IS AN 09, LI PR R
DAL BAAILYE A — 0B AL 1 S R 5 o 1 R
F5 AL PR B X ORI PE
3 BAMEREEA

A U i 20 20 80 AR I I 0% & AR KA 15T
MR JF LAF B0 A 2 R S (medium
logic) /1 g #fE 1, 7 T U AR R
(medium axiomatic sm):3()‘yﬂj§§l)~]'{;§:ﬁ(]¢'f|\ﬁ'¥' E
3.1 FNMFEREHERFS

hAECE RS PO — B (RS SRR, «
A0, P(x) R IC v BEHAMERP. 5
T BRSO RS S A E ] A R P RO X S T R
TP P 5 TP RIS 1 X SO SR
FET ~ RS A ], B 1R T e A B Y
AR, B SCRZ M S e 1 BRI
32 PNEEEENEE
321 NMERERENEER

AR S 2 B — SRR A T 1) 30T X Sl k)

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.

Or MRS T L S AL T P TP ~ PP,
P R AT BBUE X T o W P
e PRUESE s AR BUE IX R 7 L ap S TP 1Y e ARdENE .

P P ~P P ‘P
-1 + + t + -l
A& e, & Q OtE Ax)

B ORI SE R R R

BB DB A (R PLAERR BE T LS S 37 0
T PO T P)IIEE &5 LR KB by () (5] ke ()13
.
3.2.2 KEHERENESE

BHONAES X X P 7 P) B B FE AT DA iy 46
EXF PR TP LA 2 A (x) (8K Ap(x))
FIE I FLAE 2 Ay () C 88 Apy (2)) oA
3.3 BEHEENES
3.3.1 BHHNHH

X O O O L S
oA H- (b)) 233,

] LU RS

3.3.2 BNERTHEMEE
ﬁﬁg”Wwﬁvm%2ﬁ$ﬁﬁ&mm%ﬁﬁ

SRR | (TR B BRI R 2 . B O R I — R4
AR T 3 AR 1) o

4 BBHFNTIREEZE

EgKENEEEEES

WX = [x(iy ) Lyuns BARKANF M x N FECTE
G HOKBEY R L, G =10,1,2, -+, L - 1| /R 074 JK
HME v (1, ) € G EARR (i, AR Z Y )
PO AR IEAE A « iy ), D% AR 0 I 3 (1
e

4.1

Doali-1,)-1) x(i=-1,5) x(i=1,5+1) :
x(i,j)
SoaCitl, -1 x(i+ 1)) x(i+l,j+ 1) ok

X(i.j) = x(ij-1) x(ij+1)

(2)
(615 2 0K BE 9% 8bit 27 (1 K T % v, 4443 256
PO I S 20 K (B Y [ O ~ 255, JK B L 8/)N , Xf
TR 2 1B (0 R P 5 A R (LA K, R I AR 2 I B e R T
FUR WA, S 2 SO R S, A e o
4.1.1 BENMREAKENEEREE
R MR F (1R (R R T A7 fly i, 10 1 0]
W(x)Fem x(i, ) HE, W) ER xCi, ) A, 7
W(x)m x(i, ), 7 W ER«x(i, ) WEE I
FEILTE ~ W(x) , X T WS T W RS o FI
ap, W 2 fiR.

http://www.cnki.net



981

IV*W W " ~W : W *Wl
0 e 0 opte 06 ot 255 fx)
B2 B KEEER S 1 E R R R

PR A (i, AT W () (F) BB B H R
BRI (x(dy ) ) BREDR B 1 P 3R R I S R
BB, R AR R RO 1 FUE R B
4.1.2 EREKEREMEERE

EX 4 EEBKEELE G, ACHy (x(i,))) =

S N hGeGi ) BRREIRIES G HIGET W

D)D)

i=-(M-D2 j=-(N-D72

T AR, AGy (x(x,))) =

(x (i, N AEGES
JE.

FEEMR IR FEAR R W v, s F I — SR R IR R &
BT FEE FEDKE 0 B RO, 1fi G 2R R R RS
TUZAR 3 10 IR 3 A 55 L4 A PR K BE 3 AN ) BIR DG
58 E=0
4.2 EFRNEEREEENEGERELZT

IR I B G b e 7 ] AR XK RE Y T4 109 16
O(r)i'%ir' x(i, ) HIER PGS, 70,(x) 7 Qg(x)
Fom x (i, ) AW A AR ~ Qu(x) 1 ~ Qp(x)
R x (i, AT T W I R RS 2 ) 2 B
BN I BE BOAE X ) % R F 0 el A ) (X R
(7Qu~ Q. Q. ~ Qg F1 7Qp), HESXIF Q5
T Q, WARUERE apy, ag, AR T Q 5 7 Qg M5
FE apg, am, WA 3 R Hh[a, b2 x(i, ) Al
{12088 I MG S R BE I, iC R RS AL

(M-1)72 (N-1)72

1 S‘ )
— h
Mx N ﬁf{nc ,:-%{n/z

G FAET W (R SPIEdH=RE)

70, ~0, 0 ~Oy 70x
A A —
0 a,,_'+£,.,_ a b a,.,}s,.,, 255 fix)

B3 PRI (K B A I o PR AR A R 6 R
A 3,4 :
0,x(i,j)TES T Qy XN AR X 4R A
x(1,]) = (ap + €p .
| (l:z i)(zzzp(L JrFLepLe)FlL)] cx (i HES
~ QXL B X S
(i )PES Q AR AEUE X SR

lx(i,j) = Capg+ep) ! o
Ib—(aFR+el~‘R)| ’x(lx])ﬁlﬁ

~ Qg XF IV A ER(E DX I A
0, x(i,))TES T Qg R HIEUH X RN
(3)
BB R R R (x (i, ) RO T 8 2 (i, g) J2
IEH ES M FEE.
Moh(x(iyg)) =1, R x (i, ) JEEH EE S, ot

h(x,(i,j)) =

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.

A7 PRSI, 32 A58 4 1K 8 L
MO0<h(x(i,j)) <1, F£mRM x(L DT IE R E%
SRS 22 8], 64 o (d, ) Ak B Dt AR 080 K BE I H 3% ast
SFRTKBER «(iy ), S0h (i) Rl i 2048
Sl T RO B Sl 4% s BEAL I B AR B AL i
EREE N
M h(x(i,j)) =0, KR 2 (i, )M, N LK BR,
BT MR %A K BEAEL LA (i, ) A il
FoUo AR R I H PG B 3R R 5 0B L B B AR B4
IR
L8 BRI B R SR A I T
2 (i) =h(x(i, ) xx(i,j)+(1=h(x(i,))))
xx(s,t), (s,0)EAHszi i) (4)
Hd, o (i, )RR E G EARAE (i, ) SO KA,
x(s, ) LA 2 (i, ) Ao i 20 &8 B 1F RO
Sfrb % UK BE B R FEAR 441
RTINS Pl SIS
(1) f 5 M 75 i 11
FEEUR I IR BE R B — 1~ (2n - 1) x 20 - 1),
HUGTE(n, n) IE 1. DU F 8 DR E R KB R i
S, AR FHEN RO XX A s K B fE
x(iy ) CEA Y=X=x(n,n), Bl Y AL x(n,n) At
OV AR x (e, ) BV TR S 5 R M 7 9 % 2
(2) R4 W 7 10 S T8 o 1 PRI K B
XFHERME S ] B WA X PR — R KK
) SR — N /N K BE I s SR A 1D
B=X-max(X)-min(X)
e AR x(n,n) BYIEF K BESE, B
A=[min(B - max(B) - min( B)), max( B - max( B)
-min(B))],icHa,b].
(3) 8 5 HH O R 1E R R
IR BE P A5 5 B £, AR € 2 2 S gL, e AR
e F FSE L LA AE SRR i, AR BB %25 3 1) 5 /)
SEPE 2S5 (SEREAMBRAE ST ) ALmin/ L TS F 0.02, #)
P FEAT RBE LI AR T R A UK =
0) 5 PR 5 K BEAH = 255) i, A BRI BB 43 9% 14 duc /N K B2
AR ST 32, BT LA apy + ap, = 3, ap + apg =
(255 - 3) =252 A4 2 (3) T3 AR W, 1 B 485 L %6 o 4
(B, B0 Hh Pl s IE R U S R
() AR5 () 1 et s B2 D) ) K AL
(S)TER/INA M x N 180T BRI WK BE A B
MAEEAT N BB i DA R (2n - 1) x (20 -
1) WHITEFEE, JERIH Lk 0 TR EA 7 R S D 3 nT
DA 30— 52 Dt i) (14
4.3 HRGRRSH

AT RERA SCHE ) T v A FLE R A D

http://www.cnki.net



982

2008

, 0.2

I oy el 4R

o {2 B

'

B4 HENO2MBHMEGRNEBNHELE R

(1) : 4 ,
(2 . PR
: V
PSNR = 10lg TR (5)
VI N O XL - X (DT
= | £
x(i,j) (i)
X (0,]) (i,}) M
N 7 Xirex
PS\NR ,
[10]
1.
1 PR
( ) PR
0.02 125.73 87.88 125.74 159.28
0.05 124.86 87.00 125.16 154. 07
0.10 123.75 86.31 124.98 141.83
0.20 121.43 85. 62 115.79 132.50
1

51

5 G
(M-1)/2 (N-1)/2
H (9 =i=r(ZMj= 7MS(h (x(i,D)),
-(M-1/2gis(M-1)/2,- (N-1)/2<j<(N-1/2
(6)

SCh (x(i,)))) =- h (x(i,}))logh (x(i,j))
- (- h (x(i,))))log(1- h (x(i,j)))

5.2
x(i,j) (i,0)
X (0L,)) (i, )
X (i) x(i,j) ;
h(i,j) , x(i,j) ,
(D x(i,j) =0, S(x) X ,
S , S
1 255, 5
S ~S
= ~
01 255 flx)
Bl5 18 Skx) & BEN, BEKESEXSSERMMNXR
5,
1, X (i,j) =x(i,j) =0
hi P = - i 7
! 255—2’é—6(-'-'41, 0< X (i,j) <255 0
(20< x(i,j) <255, S(x) X
, S
, S_ 0 X('!J) - 11
Sr x(i,j) +1 255, 6
S, S Sk
< M 1
0 x(i, j) 255 fx)
Be iHiESxARABHEAREAR, BEKER
B X 3,5 18 18] 6 B ok &
6,
X (Q,§) +1 o .
i)+l 0< X (i,j) <x(i,j)
h(i, i) = 1, X (i) =x(i) (9
el i i . . . .
256 - x(zi,jj): . x(i,j) <X (i,j) <2555
(3) x(i,j) =255, S(x) X ,
S , S

0 244, 7



983

N

.
254 255 fx)

B 7 A Sk R E R, BRKEEHE XS B R RXT R

7,
X (i) +1 .
, 0< X (i,j) <255
h(i,j)= 26 (i) 9
1, X (i,j) =x(i,j) =255
[22]
[22]
(M-1)/2 (N-1)/2
1 o o
V= (M X N) IO@:.(Zn/zj:-(Z)/z( h(l ,])|Ogh(| ’J)
- (1- h(i,j))log(1- h(i,j))) (10)
\ ,
6 1-V  Fm,
. Fm , '
5.3
, [10]
, 2.
2
Fm
( )
0.02 0. 8476 0. 6995 0.8113 0.9746
0.05 0.8432 0. 6407 0.8053 0. 9680
0.10 0. 8364 0.5709 0.7999 0. 9580
0.20 0.8323 0.4732 0.7850 0.9355
2 ,
[16] ,
6
(1) ,
(2

(3 3x3 , 0.2

(4)

[1] , . [J3].
( ) ,1999,39(9) :76 - 78.
Zhang Yu, Wang Xi-gin. Adaptive center weighted modified
trimmed mean filter[J].Journal of Tsinghua University (Science
& Technology) ,1999,39(9) :76 - 78. (in Chinese)

[2] ¢ , . [3].

,2002,24(2) :15- 17.
Hu Hao,Wang Ming-zhao, Yang Jie. Adaptive fuzzy weighted
mean filter [J]. System Engineering and Hectronics, 2002, 24
(2) :15- 17. (in Chinese)

[3] , : .o

[31. ,2002,13(5) :403 -
405.
Liu Xingwe , Ying Guofu,Luo Xiachin, eta. A new style
adaptive median filter algorithm for engineering drawing[J].
China Mechanical Engineering, 2002, 13 (5) : 403 - 405. (in
Chinese)

[4] , , :
[J1. ,2006,11(5) :672 - 678.

Ni Cherrmin, Ye Mao-dong, Chen Xiao-chun. An improved
adaptive median filter agorithm [J]. Journal of Image and
Graphics,2006,11(5) :672 - 678. (in Chinese)

[5] , Neyman Pearson

[J1. ,2005,10(8) :

964 - 969.
L1 Xu-chao, ZHU Sharran. Image denoising based on wavelet
modulus maxima and neymarrpearson principle threshold[J].
Journal of Image and Graphics, 2005, 10 (8) : 964 - 969. (in
Chinese)

[6] Shark L , K, Yu C. Denoising by optima fuzzy thresholding in
wavelet domain[J]. Bectronics Letters, 2000, 36 (6) : 581 -
582.

[7] , )

[3]. ,2002,19(5) :34- 35.



984

2008

Lu Li-ming, Li Yarrjun. Fuzzy entropy thresholding method
based on genetic agorithm[J]. Computer Emulation, 2002, 19
(5) :34- 35. (in Chinese)

[8] , .
[31. ,2002,17(3) :334 - 336.

(9] ; :
1. ,2006,27(5) :513 - 516.
[10] , : :
31 ( ) ,2004,31
(2) :214- 217.
[11] , : .
[91. ,2004,9(2) :190 - 194.

Ding Xuxing, Zhu Ri-hong, Li Jian. A criterion of image
quality assessment based on property of HVS[J]. Journa of
Image and Graphics,2004,9(2) :190 - 194. (in Chinese)

[12] Watson A B, Hu J,McGowan J F. IlI. Digita video qudity
metric based on human vision[J].Journa of Hectronic Imag-
ing,2001,10(1) :20 - 29.

[13] S Winkler. A perceptual distortion metric for digital color
video[ A]. In proceeding of SPIE Human Vision and Hec-
tronic Imaging[ C]. San Jose, USA ,January 23 - 29,1999,
3644 :175 - 184.

[14] Wen Xu, G Hauske. Ficture quality evauation based on error
segmentation[ A]. In proceeding of SPIE[ C]. Chicago,USA ,
1994. 2308. 1454 - 1465.

[15] S Daly. The visible differences predictor : An agorithm for the
assessment of image fidelity[A]. In Digitad Image and Human
Vison[ M ], A. B. Watson, editor. Cambridge, MA : MIT
Press,1993. 176 - 206.

[16] , , .
[J]. ,2000,5(4) :300- 303.
Wang Kong-giao,Shen Lanrsun, Xing Ting. A quality assess
ment method of image based on visua interests[J].Journa of
Image and Graphics,2000,5(4) :300 - 303. (in Chinese)
[17] . [M]. : ,
2003,9.
[18] . [M].
,1983.
[19] ", (1) [3].

,1985,8(4) :315 - 316.

[20] Xiao Xi' An, Zhu Wujia. A system of medium axiomatic set
theory[J]. Science in China (A) ,1988,11(2) :1320 - 1335.
[21] , , %
[1113]. ,2006,29(12) :2186 - 2193.
Hong Long, Xiao Xi-An, Zhu WuJia. Measure of medium
truth scale and its application[ 1] [J]. Journd of Computer,
2006,29(12) :2186 - 2193. (in Chinese)
[22] , , %
[2113]. ,2007,30(7) :1551 - 1558.
Hong Long, Xiao Xi-An, Zhu WuwJia. Measure of medium
truth scale and its application[ 2] [J]. Journal of Computer,
2007,30(7) :1551 - 1558. (in Chinese)
[23] : [D].
, : ,2005.

,1972 )

Emall :zhounn @njupt. edu. cn

,1960 ,

,1969 ) )

AL



