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An Anisotropic Diffusion Algorithm for Denoising for Remote
Sensing Image
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Engineering, China University of Mining and Technology, Xuzhou 221008, Jiangsu Province, China

Abstract Noise reduction is an important research topic for the remote sensing image processing, and the commonly used noise reduction
methods usually cause a loss of the details. In order to effectively reduce the noise and keep the edge information intact at the same time,
a new anisotropic diffusion algorithm based on the information measure and the edge membership is proposed. As the local feature of
remote sensing image which has anisotropic diffusion in the heterogeneous area and isotropic diffusion in the homogeneous area, the core
content of this algorithm is to divide the remote sensing image into two areas, the edge area and the non—edge area. While the conventional
Perona —Malik diffusion equation is used into the non—edge area to filter the noise, and the nonlinear diffusion equation based on the
information measure is used into the edge area to filter the noise and enhance the edge and details. The final results show that this algorithm’s
Peak Signal to Noise Ratio (PSNR), Maximum Absolute Error (MAE) and radiometric resolution are better than the traditional algorithms.
Experimental results also prove that the algorithm can greatly enhance the equivalent number of looks of the remote sensing image and
effectively inhibit the coherent noise of the remote sensing image. So this algorithm has practicality and potential application value.

Keywords image noise inhibition; anisotropic diffusion; information measure; edge membership; radiometric resolution

O N o
s (Partial Differential Equation, 21990  ,Perona  Malik
PDE) : (P-M ),
. 2009-11-02
(20080105)
s s , :cumtjiaboduan@gmail.com; ( ), ,

s rcumt1234@163.com

2010,28(1)

69



J‘CMK

4@7
eview
Seconce c‘ %&95(
al(x, y, Hld=divig(| V1) VI(x, y, 0)] "
I(x’ ¥, t) ‘ ,:0=10(x, Y 0) )
A 3V sdiv 38() °
, ,Perona  Malik g()
2
2 3]
= X 2
g(x)=exp k ) } (2) , ’
)= (3) ’
1+ (x/k )?
k o
o P_M ’
s P-M
o ’ N Sobel T] Tz
o : P-M [ 111 10 -1
: =10 0 0 T=1 0 -1
o l—l -1 -1 1 0 -1
Sobel s Sobel
1
Charbonnier el L=|T\®I [+| TR |
L [0, 255] 255
MloT=gl.+gl, (4) 255, L ,
- x v~ ¥ dr,m L
, t, 1( )
L=1(x+1, y)+(x—1, v)-21(x, y) (5) w\(t), E(), 2(
Ly=1Cr, y+ 1)+, y=1)=21(x, y) (6) wi)  EAt),p; i ,
g=gcost  g=g,cos0 (7) d=arg{max|w,()w:(t)(E\()-EA2)?]} [0, 255]
0 , 0 M, , .
L, (x.y). 8 (@) @)= ZP wlt)= 2.
NxN Sg] S(.)g, [ m
M., P zo' ipi 2 ipi
1)=-= )=
M, ==l (8) =i P0G
dpe=max(dy)  0°<O<180° )
gmi=min(dy) 0°=60<180° (10) h L(x, y) L(x, y)=d;
L )|
S fm, - Y, mn=1,2, -, N (11) 0 Mo sy
m, n)— m, n , n=1, 2, -,
mneb, mn €0, Lt E" o :
’ Lix,
o s ,0 0°.45°.90°.135° 4 E}lzﬂ
do, o - 2, UL, y)
xyeN
' 1 x>0
U=|
_ . 0 x<0
Al(x, v)/dt=g,l..cos0+g,l,sind (12)
1
gﬁg(Mx.y):W (13) K,EV(LII(’C’ y)-E")?
UL
o ’ Z (L', y)
70 2010,28(1)

(Articles)

(14)

(15)

(16)

(17)

(18)

(19)

(20)

(21)

(22)




J‘CMK

4@7

T — 1 ¢ vicw

(L', y)-E"Y } .
- , yY)<d+o”
1, )= exp 20’y (x, y)<dt (23)
1 L(x, y)>drta”
u .
prs (%, y)>pm L, pxy)
<pm 0, Class ,
Class 1 8 s
Tlabel ,
Tlabel=BW label(Class) (24)
Tlabel :
Coe(x, y)=num(x, y)+c, (25)
,num(x,y) (x,y) ,C
o Coe(x,y) , (w,y)
, o Coe (x,y)
o 50 ) Oa
¢ 0.02, , Coe (x,y) 1,
Coe (x,y)
Coe(x, Coe(x, y)<1
Coolr, y)=| Y el 7) (26)
1 Coe(x, y)>1
m(x, y)=(1=c2)+ Coe(x, y)+co ul, y) (27)
3

(a) Original image

1

%ﬁ:[%] S(1=Ulle, y)=csl)+
{g{ } -(1-Ulute, y)cs) (28)
U@,
{ %ﬁ } enlutenl,y (29)
[ & L =gl cosO+gpl, sind (30)

_ _ 1 _ _ 1
gn=g(M.,)= 1+Mf},/k12 gp=g(M.,)= 1+sz/k22 (31)

(29) (30)
0 . (29) , (30)
) (30) ,
., (30) , (29)
o (28) U(x) uu'(x 79’)>C3
s o C3 ’
0.8, 0.8 o kiky
14, y)=1, )+ 2 (32)
,k3 o 10~20 o kl\
kZ\k3 o
4
1 3 o ;o1
(a) ,  1(b)~(d) P-M
3x3 0

(b) P-M
(b) P-M algorithm

Fig. 1 Original image and processed results of three algorithms
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(c) Mean filter (3x3)
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(d) Algorithm of this paper
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Fig. 1 Original image and processed results of three algorithms (continued)
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