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Anisotropic diffusion model based on average
gradient of identical direction
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Abstract: During the imaging process of remote sensing images, it will cause the image noise, including Gaussian noise and
salt-and-pepper noise , which reduce the definition of the images and impact their practical application to a large extent. The
goal of noise elimination of remote sensing images is to properly protect texture information of the image while efficiently
eliminating noise. Based on the disadvantage of the Lin Shi algorithm and the anisotropic diffusion equation of nonlinear
wavelet threshold value, the thesis puts forward the anisotropic diffused noise-eliminating model of average gradient of
identical direction. This model effectively eliminates noise,at the same time,also properly protects edge features and texture
information of remote sensing images , without the disadvantage the Gaussian noise and the salt-and-pepper noise cannot be
eliminated by the Lin Shi algorithm and anisotropic diffusion equation of nonlinear wavelet threshold value. Our experiment
show the stability and feasibility of our model, and the PSNR of image after using this model respectively increases 2~4 dB
compared to the Lin&Shi algorithm or the anisotropic diffusion equation of nonlinear wavelet threshold value.
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MRS SEBRMEE AL RNk IERRHR/ %
0.02 64 567 58 445 90. 518
0.05 64 801 59077 91. 167
0.10 64 963 59 455 91.521

2.2 FEEBIHIE

M L3 e al 0, P BOR B r (EEOR, 2 i
TR RS, L 2 O R ) HI, DA 52 e MRS R o i &
1R EAZ R P BRE EE (SRR r B S, BV P (i k
K, r (HBEK, R ZIRER FETF I, AR SO RIS g s s,
4 AT ) A A R A 408 A R B S IR AR i
P2 S AR BEARLIR N | A TT K 31 M- 14 H o

VMRS 5 (0,) AR RE R w, ;, H EF A
F TR EE(EY UP,, .V DOWN,, .V LEFT,,
V RIGHT,; W5 (13) $AF (S WK 2) .



2108 P EEZEIESIR www. cjig. cn %16 %
\4 UPi,j = ( ‘wi—l,j—2 Wi ‘+ ‘wi,j—Z Wi i ‘+ ‘wi+l,j—2 Wi i ‘)/3
VDOWN&J = ( ‘wi—l,j—Z - W; ‘+ ‘wi,j—Z - Wi ‘+ ‘wi+l,j—2 - Wi ‘)/3 (13)
Vv LEFTi,j = ( ‘wi—Z.j—l “ Wiy, ‘ + ‘w'fz,j Wiy, ‘ + ‘W,'fz,jn — Wiy ‘ )/3
\4 R]GHTL'J = ( ‘wi+2,j—l Wiy ‘ + ‘an,j Wiy ‘ + ‘Wi+2,_,'+1 Wiy ‘ )/3
J+2
] F2 (i) AEE SR EBESRARENEBRST
+
d Tab.2 The probability statistics about its neighbouring
J “h speckle being noise when (i,j) is speckle noise
LJ
- oL (i,j) FErs (P +1,7) M (0 +2,)) Ak
uy WP - '
FHER PR RER PR
=2 , e -
=2l 2 0.01 1 0.002 5 0.000 006
B2 W () RIS TR B 008 1 00125 0,000 200
Fig. 2 The average gradient about its 0.10 i 0.0250 0,000 625

neighbouring speckle of speckle noise (i,j)

HI I 2 AT LR Y, AR SCH R AR M 75 A 4 AT
[ A6 85 )P 10 82 3 il L [ ) 3 A6 2 ) ~F- 34
PRI P PR R 12 a5 A 4 8002 S 1 1, DT T B e
Feisg . BETZF R AR SCE S — PB4
25, BAR AR
glh, | VFI|) =g (h)eg,(| VFI|) =
/(1 + (h/E)) (1 + (|| VEIL|/ky)?) (14)
K, ky Rk, RBUE, F, TR0 B T REAEZME R
SRR /N B h SRR R R Z R A [ g,
S AR T FGH B Y R R
IVFEIL =[VUP,| + | VDOWN, | +
| VLEFT,; | + || VRIGHT, | ~ (15)
e, 45 A SO Bl Al

«WT%H =div(g( || VFI|)VI)

I(x,y,0) = I,(x,y)

2.3 FRIEBIIIHLER R S A IE R S AT

P AR M 7 Ao 1 1 725 A i H A e s B2 K A4
2 XFEAE G HURY H FAE R AR b Ty &
PEATREY BT T IRARGF (1 R BRARER s o A ST 4
R R EBOR R ] LARUER I 7 R ST a5 B )7 2R AR
MRS SRR RE DT ol DR ARGER R 75 s A B (B BT
REAR, LASE G2 AR IE ) 4

222 L) House G A 1], X AN [R] B4 M s 5 5 24
R(L)) SRR R, S G+ 1) IR +2,)
R AT AR T T Geit o nT AR Y, M (2,))
JEMERT RSN, S+ 1) FGE+2,7) MR AL
AL, AT UATHE,

(16)

2.4 FEBIHIEEER
ot s T 8 o R FH I [) 22 03, ARAS AR SO Ui 7l

S HE R
=TI, +
Vi(Cygy + Csgs + Cpgyp + Cygy) (17)
=
CN = I;,j+l - I;,j
CS = ];,j—l - I;,j (18)
CW = 1:71,/ - I;,/
CE = I;+l,j - [g,j
MN=1 6t
gy =g(VIUP, 1)
. = g(VI1 DOWN, |
gs = &( I ) (19)
gy = g(VI LEFT,I_J )
gr = g(VI RIGHT, 1)
N <1 B
v = g(cw)
= C
8s g(Cy) (20)
8w = g(cw>
gr = g(Cg)

S, - REEARUCHL, A TS
3 XWERH
T BB BRI AT R, EHCH Landsat-

7 ETM + IS8R B 3 18 /N Ay 256 x 256 ()40
W BLEUGAE I EE (S 0L 3) |, Hostb 45351 B



TEATEAE « [7] () P28 BE (045 1) AT IR 2 2109

K3 I R

Fig. 3 The testing remote sensing images

T B TR R IR A AL, BT K A
H—ERZER

TE 22 Pl B v T (1 IR 75 RIARCER R 75 T o B 4
A FRAR TR 5 R A B R 22 R ) e MR AU A T T
FL, R WG {5 M L ( PSNR) O B £ 25 M8 s Y
UGBTI, SC SR 4 PR 45 o SR A B 4 (A% 200
121,73 GHz) , 1GB N 1E, #4E & 45 % Window XP,
SFRFR I MATLAB 7.3.0.267 (R2006b). % 3
VIS S SRR G R ], 265 M 3 A 0 o AN [) 5 i A B
EhIg T S S % PSNR (1 &0, B 4—F 6
RE I RN 38 R EURAE S I ASA{E R 0,

g

&

LT

AR

J5 270 °0.02,0.05 F1 0. 10 f% i 30 11 MR A K5 B2 Ry
0. 05 AYHUERMEF 5, >R JH 3 FHBLEY g LR, 1 7
JE LAY PSNR £k .
F£3 3 HAEEIRHHUEMRA KRN PSNR i
Tab.3 PSNR comparison of three models

for salt-pepper noises

SR I (5 £ R B PSNR

R I 588 S22
wasr LHAET ARICHER
0.01 23.577 1 24.841 6 26.627 9
0.05 18.150 5 22.806 2 24.300 0
0.10 15.231 1 20.857 4 22.7117

SR AE SR AT LU 00 T e 0 1 e AR SCRF
12 ISR S SN PR ik BT S S IRAICR,
I HAEA R L PR B R 1) [ I, REAS AR G i R 15
PRI SRS B, 5] BE 2 PRSI AS Bnok, 280R
MR, F-2 PSNR RERSHR 2 ~ 4 dB; 4 THREL
A R R I A BT AR W L i RO, 1T 53 51
T EARMEA R 2 BRAER I

:, 'S »
1% - 2 £
< . LS

(d) BREF 0.05 HIEhMEFE

B4 3 BhJ7 IR A 5 AR 7 - B P 5 1 2 MRt 2R LR

Fig. 4 The de-noising results of three models for “Plain” image with different noises
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