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Fusion Algorithm for Multiband SAR Images
Based on Contourlet Transform

ZHENG Yong-an, SONG Jian-she, ZHOU Wen-ming, ZHANG Jie
(Second Artillery Engineering College, Xi’an 710025)

Abstract The fusion of multiband SAR(synthetic aperture radar) images is an important application of SAR system. This paper presents a new
fusion algorithm in the Contourlet transform domain. Compared with the wavelet transform, the Contourlet transform not only can capture the
multiresolution and local information of an image, but also obtain its directional information in a flexible way by using different number of
directions at different scales. The multiband SAR images are decomposed into different low-frequency coefficients and directional high-frequency
coefficients. An edge information measurement is designed to select the fused directional high-frequency coefficients and weighted averaging
method is employed for obtaining the fused low-frequency coefficients. Experiments show that the proposed algorithm works better in preserving the
edge and texture information than the wavelet transform method do in image fusion.

Key words Contourlet transform; image fusion; multiband; synthetic aperture radar (SAR) images

(SAR) x(1) (1)
SAR 0
S SAR s
SAR x(t):;“fmk ok (I)Jrj;oéwf‘kwﬁk(t) )
SAR Uj W;(i<jo)
SAR 1
SAR
SAR
SAR
( ) J 27/ 27
SAR g 0(2)
20
e =s i3] 3
Do
/ - Contourlet Vetterli” Candés Donoho™ Ridgelet Curvelet
Contourlet
(60272022)
SAR (1979 )
1 Contourlet

2006-10-08 E-mail zyaomeng@163.com

—34—



( ) Contourlet
Laplacian
(Directional Filter Bank)
Contourlet
2
fus s
i)

(b)Contourlet
1 Contourlet

2 Contourlet

Laplacian
Vo Vo {W} Vo
27 w;
2
(R*)=V, @[/gam W,j @
Laplacian 4

{'ufv" (t)}neZz

21

Of._ ¢ 3
{gk |: Sk n:|}05k<2’.neZ2 @)

st

-1
|:2 Oi| 0<k<2 4
o 0 2

k
2 0
[0 2’*1} 2 <k <2

Contourlet [ Laplacian

f w; 2/
20

W = Zé ) (5)

I g0 Ik

w ()

Jik

{p,(-'fk),n (1 )}nez?

Laplacian 1/3
Pl (0) =g =5 a1 ©)

ol ()
neZ

py}f),n (1)= Pyk) (t 72171S,E”)n) nelZ? ™

Do and Vetterli

P\ (1)

Contourlet J k,n

Laplacian J /

SAR
SAR SAR

SAR

Contourlet

Laplacian

2.1

w(s,t)

{8/ (i, 7). =1.2,...
{7 (i, 7). =12,...

(D (i,/),1=1,2,..,N}
(D} (i,j),1=12,...N|

(D (i,j.k), 1 =1,2,..., N}
(D (i,ji k)1 =1,2,..., N}
k, l

{8/ (i./).1=12....N}
57 (/)= (S (1. )+S? (i,j)% ®)

MG k) M k)

M; (i jik) =D > w(s,0)Df (i+s, j+t.k) ©)
=4 B
-1 -1 -1

-1 8 —l}

-1 -1 -1

W(s,7)= (10)

Laplacian
{Df (i,j.k),1=1,2,..., N}

— 35—



DF(l',j,k)= DIA(i,j,k,) MIA(i,j,k1)>MIB(i,j,k,) (11)
! ! j M} (i, 7,k ) <M (i, j.k,)

Contourlet
3

Contourlet

v

Centourlet

N Contourlet

3 Contourlet

2.2
[6]
[7]
oLzt = {y =12,
X v ol o o, Xy
ZWang AC Bovik ¥
_ 9y 2y 20,0, 2
Q_chay (}2+52) (o-f+o"f) 42
a(i.j) b(iJj)
w(i, j)
0 (a.bw)
Q(a,b):ﬁer(a,b‘w) (13)
124 w
0.(087)= - Sl o)l ] 09
[‘% > Q(mf\w)]z +[ﬁ > Q(b,f\w)]z
0, (a1 - {1 : )
e
ﬂ(a|W)_H(a|w)+H(b|w) H(alw) “
w
3
Ku L SAR (
38 )

T@Kke o SAR bL  SAR

(c)ContourIt R (d) |

4
Contourlet
3x3  5x5
1
1
0,3%3)  043%3)  0u(5%5)  04(5%5) H D,

0.370 4 0.363 4 0.478 7 0.460 1 51075  0.1198

Contourlet
0.550 2 0.518 7 0.593 9 0.575 1 5.118 2 0.1107

1 Contourlet

Contourlet
Contourlet
Contourlet
SAR
SAR SAR
Contourlet
SAR
Ku L SAR
. M]. : , 2003.
, . SAR
[41. , 2004, 26(9): 1299-1301.
, . 1
, 2003, 31(12A): 1975-1981.
( 58 )



